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Taking  Handwork  Out  of  Die-making 


MANY  types  of  blanking  and  forming  dies  can 
be  readily  machined  complete  on  the 
P.  & W.  Vertical  Shaper. 

The  Indexing  Table  and  Swiveling  Ram  Head, 
together  with  the  rotary  and  regular  feeds  adapts  it 
to  nearly  every  shape  while  the  angular  adjustment 
of  the  ram  takes  care  of  the  clearance  on  blanking 
dies. 

All  controls  are  conveniently  placed  for  easy 
operation. 
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Because  cn  this  machine  the  tool  enters  the  work  on  the  guide 
line,  the  work  is  always  where  the  operator  can  watch  it — 
it’s  no  trick  at  all  to  keep  right  on  the  line  all  the  time.  This 
makes  for  accuracy.  Time  is  also  saved  and  a lot  of  prelim- 
inary work  done  away  with  as  it  is  not  necessary  to  drill  holes 
all  around  the  profile.  One  hole  for  a starting  point  to  give  the 
tool  clearance  is  ell  that  is  needed — the  machine  has  the 
strength  and  power  to  do  the  rest. 

Its  value  is  not  limited  to  die  making  but  it  can  be  used  in 
any  number  of  toolroom  jobs  that  come  up  every  day. 

Made  in  two  sites  with  6-  or  10-inch  stroke.  Sit  down 
today  and  tell  us  to  send  you  the  circular.  No.  269. 
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Providence  , R.I.  u.s.a.. 
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WRen  Refitting  Refer  to 


American  Machinist, 

Tenth  Are.  and  Thirty-sixth  St., 
Mew  York,  N.  I. 


Gentlemen: - 


We  learn  that  next  month  the  American  Machinist 
will  be  forty-four  years  old.  This  company  started  advertising 
in  the  American  Machinist  during  its  first  year  and  have  continued 
ever  since.  It  was  a souroe  of  satisfaction  to  have  the  American 
Machinist  enter  upon  a line  that,  up  to  that  time,  had  not  been 
taken  care  of  as  it  should  have  been. 

The  machine  tool  industry  is  a fundamental 
industry  and  is  of  a nature  that  has  warranted  suoh  a publication 
as  your  paper  has  furnished.  Its  editorial  pages  have  not  been 
governed  by  its  advertising  columns.  The  American  Machinist 
has  taken  active  part  in  legislative  and'  eoonomio  questions 
effecting  the  industry,  which  have  brought  results  that  could 
not  have  been  aooomplished  without  such  a public  mouth-pi eoe  as 
your  paper  has  fb mi  shed. 

The  American  Machinist  is  read  by  the  executives 
and  the  operating  heads  of  businesses  so  that  the  matter  pre- 
sented in  the  editorial,  reading  and  advertising  departments 
commands  a circle  of  worth-while  readers.  With  such  a foundation 
underlying  the  p&per,  it  has  been  a great  satisfaction  to  con- 
tinue to  use  the  columns  to  disseminate  our  advertising  matter. 

We  wish  the  American  Machinist  success  at  the 
time  of  its  anniversary  and  trust  that  it  may  continue  in  the 
same  good  work  for  many  years  to  come. 

Yours  very  truly, 

BROWN  k SHARPE  EFG.  GO. 

, tztaimo 

V/1  w.  A.  Viall,  Seo« 
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Making  a Punch  Press  Department  Safe 


How  a Manufacturing  Company  Has  Greatly  Reduced  Accidents— Securing  the  Necessary 
Co-operation— Methods  and  Devices  That  Helped  Make  for  Safety 

By  C.  B.  AUEL 


Manager,  Employees  Service  Department,  Westlnghouse  Electric  and  Manufacturing  Co. 


A POWER  press  is  among  the  most  dangerous  tools 
to  operate,  so  that  a press  department  may  be. 
. considered  as  having  one  of  the  greatest  accident 
hazards  in  the  average  manufacturing  plant. 

An  exception  to  this  general  statement  is  to  be  found 
in  the  works  of  the  Westinghouse  Electric  and  Manu- 


Meetings  of  the  safety  patrol  are  scheduled  at  inter- 
vals, at  which  safety  matters  are  discussed  by  the 
members  and  by  various  of  the  works  personnel  as  well 
as  by  outside  experts.  In  addition,  meetings  of  the 
department  superintendents  and  their  staffs  are  held 
from  time  to  time  when  actual  accidents  in  their  depart- 
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facturing  Co.,  East  Pittsburgh,  Pa.,  where  the  safe- 
guarding of  the  press  department  has  been  systemati- 
cally studied  and  developed.  All  safety  work  is  under 
the  direction  of  the  manager  of  the  employees’  service 
department,  reporting  to  the  vice-president  in  charge 
of  engineering  and  operations.  A supervisor  of  safety 
appliances  has,  however,  immediate  charge  of  the 
details  of  operation  and  routine. 

In  the  purchase  of  new  tools  and  equipment,  prefer- 
ence is  given,  other  things  being  equal,  to  those  best 
guarded;  further,  when  a tool  is  taken  out  for  repairs, 
it  is  guarded  if  need  is  shown,  before  being  put  back 
on  production. 

To  assist  in  keeping  every  one  on  the  mark,  a safety 
patrol  of  about  fifty  members  has  been  organized,  most 
of  whom  are  workmen.  Their  duty  is  to  patrol  their 
departments  one  of  more  times  weekly,  in  order  to  see 
that  the  workers  are  handling  themselves  and  their  tools 
properly,  that  gloves  are  not  worn  when  gloves  would 
be  dangerous,  that  goggles  are  worn  when  their  non-use 
would  be  a hazard,  that  guards  are  being  used  or  are 
not  removed,  that  fire  plugs  and  lights  are  not  covered 
or  blocked  by  material,  etc.  Should  any  infraction  of 
rules  be  observed  by  them,  the  matter  is  usually 
reported  to  the  foreman  of  the  department  involved.  For 
their  service  in  this  safety  work,  they  are  paid  at  their 
average  earned  hourly  rate. 


ments  are  reviewed  and  ways  and  means  discussed  to 
prevent  any  recurrence.  Occasional  meetings  of  the 
rank  and  file  of  the  workers  likewise  take  place. 

Thermometer  charts  are  posted  throughout  all  depart- 
ments so  that  employees  may  see  the  record  of  their 
individual  departments,  the  average  number  of  accidents 
per  month  for  the  preceding  year  as  well  as  the  accidents 
each  month  for  the  current  year,  being  given. 

Bulletin  boards  as  well  as  the  shop  magazine  are 
also  utilized  to  convey  information  to  the  employees; 
but,  even  they  do  not  fully  cover  “safety  advertising” 
requirements,  so  a traveling  bulletin  board  or  exhibit 
has  been  constructed,  on  both  sides  of  which  are  shown 
actual  “accident  producers.”  This  exhibit,  Fig.  1,  is 
mounted  on  an  electric  battery  truck,  travels  slowly  up 
one  aisle  and  dt/Vn  the  other,  in  and  out  of  buildings, 
reaching  the  various  floors  by  means  of  elevators,  until 
practically  all  employees  have  had  their  attention  drawn 
to  some  of  the  things  that  cause  accidents. 

It  is  being  more  and  more  generally  recognized  that 
the  mechanical  guarding  of  tools,  does  not  constitute 
the  solution  of  the  problem  of  accident  prevention  in 
the  industries,  and  is  but  one  of  a number  of  considera- 
tions entering  into  this  work.  Among  other  items 
requiring  solution  as  a part  of  this  problem  may  be 
mentioned:  Labor  turnover;  good  health;  cleanliness 
and  neatness  (personal  and  plant) ; good  lighting;  pro- 
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hibition;  education  (English  language  at  least);  care- 
fulness. In  carrying  out  this  program  in  part  at  least, 
the  press  department  is  kept  scrupulously  neat  and  clean ; 
and  the  aisles  are  regularly  maintained.  Excellent  light- 
ing, both  natural  and  artificial,  has  also  been  provided, 
the  latter  consisting  of  general  illumination  as  well  as 


FIG.  S.  GUARD  FOR  ROTARY  SHEARS 


cleats  are  placed  on  the  floors  at  comers  and  along  the 
sides  at  a suitable  distance  from  the  piles,  so  that 
passing  workmen  will  not  come  in  contact  with  sharp 
edges. 

Much  of  the  material  used  is  enameled,  some  of  it 
in  sheets  before  punching,  and  where  this  is  the  case  a 
device  which  might  be  called  a box  tonga  has  been  con- 
structed, to  insure  the  safe  handling  of  the  finished 
product.  In  the  enameling  process,  there  is  a fire 
hazard  since  the  enamel  which  is  baked  on,  is  of  an 
inflammable  material.  A very  effective  hood,  Fig.  2, 
has  been  provided  to  smother  any  fire  starting  from 
this  cause,  the  hood  being  simply  lowered  over  the 
enameling  rolls  through  which  the  sheets  pass,  after 
which  a hand  fire  extinguisher  is  quickly  turned  into 
the  hood. 

' In  cutting  the  sheets,  danger  from  injury  is  provided 
against  by  simple  guards  shown  in  Figs.  3 and  4,  the 
first  for  slitting  shears,  the  second  for  the  squaring 
shears. 

In  the  actual  punching  of  material,  every  effort  is 
made  to  do  the  work  automatically.  If  an  automatic 
operation  is  not  feasible,  the  work  is  arranged  to 


FIG.  4.  GUARD  FOR  SQUARING  SHEARS.  FIG.  5.  USING  A SUCKER 


FIG.  6.  AN  II>-  . .1 


individual  lights  at  the  tool  where  ed.  The  number 
of  sizes  and  grades  of  sheet  metal  used  are  kept  at  an 
absolute  minimum  and  arrangements  have  been  made 
with  the  suppliers  to  ship  on  wood 

In  this  way  the  band  irons  form  for  tying 

the  material  into  bundles,  have  b<  a > sed  with, 
and  unloading,  transporting  and  . *>ve  been 

greatly  simplified.  Protective  corr  • rds,  or 


avoid  the  necessity  of  the  hands  of  the  operator  being 
placed  at  any  time  within  the  danger  zone.  Punch 
presses  will  almost  certainly  repeat  sooner  or  later,  and 
bolts,  nuts,  etc.,  will  become  loose,  so  that  any  guard 
which  is  depended  upon  to  throw  the  operator’s  hand 
out  of  the  danger  zone  as  the  press  goes  into  action, 
is  not  so  reliable  as  a guard  or  device  which  requires 
the  hand  to  be  moved  to  a safe  position  before  the 
operation  commences. 

A unique  device  for  feeding  small  approximately  flat 
material  both  into  and  out  of  a press  is  shown  in  use 
in  Fig.  5.  It  is  a hand  sucker  (operated  by  means  of 
a suction  pump)  which  is  placed  on  top  of  the  material, 
a valve  in  the  handle  being  opened  by  pressure  of  the 
thumb  on  a button  and  the  sheet  then  lifted  either 
into  or  out  of  the  press.  The  sheet  is  released  by 
removing  the  pressure  on  the  button.  This  device  is 
also  nfttde  with  two  or  more  suckers  at  different  levels 
attached  to  the  same  handle,  for  use  with  punchings  of 
more  or  less  irregular  shape.  A recent  improvement. 
Fig.  6,  has  eliminated  the  necessity  for  the  pump,  the 
suction  being  secured  by  squeezing  a bulb  in  the  handle 
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FIG.  8.  FLYWHEEL  GUARDS.  FIG.  9.  PRESS  WITH  INTERLOCKING  SAFETY  TRIP 


and  the  release  obtained  by  squeezing  the  bulb  again. 

Simpler  devices  are  shown  in  Fig.  7 but  they  have 
a more  limited  range  of  application.  A and  B are  of 
wood,  C and  D of  metal;  the  former  being  provided 
with  felt  swabs  at  the  working  end  which  are  used 
for  lubricating  the  dies.  The  hairiness  of  the  felt 
enables  the  punching  to  be  lightly  gripped  and  swept 
out  from  under  the  punch.  Should  an  occasional  punching 
stick,  it  can  be  readily  loosened  by  means  of  the  metal 
finger.  Magnetic  lifters  and  special  pliers  are  also  used. 

A suction  device  has  been  developed  to  apply  to  the 
drawing  into  the  press  of  long  heavy  sheets.  The  sucker 
runs  back  and  forth  on  a monorail  at  the  rear  of  the 
press  and  is  controlled  by  two  parallel  rods  extending 
through  to  the  front,  one  on  each  side.  The  handles 
are  gripped  by  the  operator  and  pushed  to  the  rear 
until  the  sucker  comes  directly  over  and  rests  upon  the 
top  sheet  of  the  pile  of  material.  When  the  valve  is 
opened  the  sucker  grips  the  top  sheet  which  is  pulled 


ployera  and  employees,  by  the  public,  by  organized 
bodies  and  by  the  Government ; it  cannot  be  carried  on 
by  any  one  group  alone,  if  the  most  headway  is  to  be 
made. 

The  necessity  for  this  co-operation  is  quite  evident 
when  the  statement  is  made  that  the  industries  are 
becoming  even  safer  than  the  homes  and  the  highways. 
Of  80,000  fatal  accidents  happening  annually  in  the 
United  States,  approximately  22,000  occur  in  the  indus- 
tries and  58,000  in  the  homes,  on  the  streets  and  along 
the  highways.  The  knowledge  gained  by  anyone  along 
this  line,  should  be  placed  at  the  disposal  of  the  general 
public,  so  that  the  greatest  good  will  result  to  the 
greatest  number  and  the  sum  total  of  human  suffering 
be  the  more  quickly  minimized. 

As  a contribution  to  this  end,  the  Westinghouse 
Electric  and  Manufacturing  Co.  will  gladly  supply, 
without  charge,  working  drawings,  photographs,  or 
other  information  about  the  guards  in  use  in  its  plant. 


FIG.  7.  LIFTERS  FOR  SHALL  WORK 


into  position  in  the  press.  Closing  the  valve  releases 
the  sucker  from  the  sheet. 

In  Fig.  8 is  shown  a battery  of  presses  and  illustrates 
the  type  of  guard  used  for  flywheels.  These  guards  are 
provided  with  hinged  doors  so  that  no  difficulty  is 
encountered  in  getting  at  the  interior  when  necessary. 

In  Fig.  9 is  shown  a press  equipped  with  an  interlock- 
ing safety  trip  compelling  the  use  of  both  hands.  A 
seat  is  attached  to  the  frame  of  the  press  and  can  be 
readily  raised  or  lowered  to  suit  the  height  of  the 
operator.  When  not  occupied,  it  can  be  swung  around 
to  the  side  of  the  press. 

The  removal  of  scrap  is  at  all  times  an  awkward 
matter,  but  has  been  rather  simplified  by  having  it 
gathered  from  each  press  before  any  considerable  accu- 
mulation occurs  and  placed  in  metal  containers.  These 
containers  are  then  taken  to  a baling  press,  and  the 
scrap  baled  into  approximately  190-lb.  cakes.  The  con- 
tainers are  provided  with  hinged  sides  and  bottoms  so 
that  their  contents  are  easily  unloaded. 

The  work  of  safety  is  one  that  should  be  participated 
in  by  everybody,  individually  and  collectively,  by  em- 
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Machining  Automobile  Crankshafts 

Approved  Methods  of  Machining  and  Balancing  Crankshafts — Data  as  to  Wheels  for 

Various  Grades  of  Steels — Wheel  Speed  and  Wear 

By  FRED  H.  COLVIN 

Editor.  American  Machinist 


THE  machining  of  automobile  crankshafts  may  be 
divided  into  comparatively  few  kinds  of  oper- 
ations, although  the  number  of  handlings  are 
often  more  than  might  be  imagined.  Roughly  speak- 
ing, they  may  be  classed  as  centering,  rough-turning, 


FIG.  1.  CHUCK  FOR  CRANKSHAFT  LATHE 


heat-treating,  grinding,  drilling  for  pressure  oil-feed 
and  in  some  cases  milling  the  cheeks  or  webs. 

In  a few  instances,  the  crankpin  bearings  are  ground 
from  the  rough  forgings,  but  this  is  not  customary. 
Occasionally  the  main  bearings  are  also  ground  from 
the  rough  after  the  center  bearing  has  been  spotted 
or  rough-turned  for  a steadyrest  support.  The  usual 
method,  however,  is  to  rough-turn  all  the  bearings,  both 
main  and  crankpin  and  then  finish  on  the  grinding  ma- 
chine, generally  dividing  the  grinding  into  a number  of 
operations.  These  grinding  operations  are  frequently 
sandwiched  in  between  other  operations,  such  as 
drilling,  milling  the  cheeks,  etc.,  in  order  to  remove 
any  distortion  due  to  springing  of  the  crankshaft  by 
the  various  operations. 

There  is  an  increasing  tendency  toward  pressure  feed 
for  lubrication,  which  means  drilled  crankpins  and 
main  bearings.  The  oil  connection  between  the  two 
is  usually  secured  by  drilling  down  through  the  crank- 
shaft cheeks,  while  in  some  designs  this  connection 
is  made  by  a small  copper  tube  on  the  outside. 

The  method  of  oiling  depends  on  whether  the  oil  is 
pumped  through  the  crankshaft  to  the  bearings,  or 
whether  it  is  pumped  to  the  main  bearings  and  flows 
from  here  through  holes  in  the  bearings  and  oils  all 
.connections  from  the  main  bearings  to  the  crankpins. 
In  either  case,  there  is  an  increasing  tendency  to  give 
a definite  allowance  for  the  oil  film,  usually  about 
0.015  in.,  which  effectively  separates  the  bearing  sur- 
faces and  at  the  same  time  insures  the  oil  being  forced 
to  the  crankpins. 

There  is  a tendency  in  some  quarters  to  abandon 
: alloy  steel  for  crankshafts  and  use  low  carbon  steel 
-which  has  been  carburized  very  deeply  and  hardened 


so  as  to  present  an  extremely  hard  wearing  surface. 
This  is  bound  to  secure  long  life  to  the  bearings  and 
at  the  same  time  secure  a very  tough  crankshaft.  Un- 
less used  with  bearings  between  each  crank,  such  as 
seven  bearings  on  a six  cylinder  crankshaft,  it  might 
be  necessary  to  increase  the  diameter  to  some  extent, 
but  the  results  are,  generally  speaking,  very  gratifying. 

Taking  up  the  turning  of  crankshafts  we  find  that  the 
regular  engine  lathe  has  been  practically  abandoned 
for  this  work,  but  that  several  engine  lathe  builders 
make  special  machines  for  handling  crankshafts.  These 
machines  are  practically  double-headed  engine  lathes 
equipped  with  special  chucks  so  as  to  clamp  the  shaft 
easily  and  quickly.  It  is  customary  to  locate  from  the 
main  bearing  and  to  clamp  and  drive  by  the  web  of 
the  crank.  The  chucks  have  adjustments  so  that  the 
shaft  can  be  moved  to  give  the  correct  throw  to  the 
crankpin.  A detail  of  such  a chuck  is  shown  in  Fig.  1, 


FIG.  2.  DIAGRAM  OF  OPERATIONS 


where  A is  a spacing  block  used  to  secure  the  proper 
throw  of  the  crank. 

The  outline  drawing  shown  in  Fig.  2,  shows  how  the 
work  is  planned  to  always  have  the  cut  next  to  the  chuck 
where  it  will  be  supported  against  springing.  Pins 
Nos.  I and  6 are  turned  in  the  first  operation.  The 
heads  are  then  moved  toward  each  other  and  pins  Nos. 
2 and  5 are  next  turned.  The  third  operation  turns 
pins  Nos.  3 and  4,  the  crankshaft  being  supported  in 
each  case  by  the  chuck  jaws  which  grip  the  crank  web 
beside  the  pin  being  turned. 

The  arrangement  of  the  chuck  jaws  A and  B,  the 
clamps  C and  D and  the  cutting  tools  E and  F are 
shown  in  Fig.  3.  The  tool  E faces  down  the  sides  of 
the  crank  webs  while  F rough-turns  the  pins.  This 
illustration  shows  how  the  tools  are  mounted  on  the 
flat  carriage  G which  has  a crossfeed  movement  only. 
Lengthwise  adjustment,  for  positioning  only,  is  secured 
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FIG.  S.  TOOLS  AND  CHUCKS  IN  CRANKSHAFT  LATHE.  FIG.  4.  TURNING  A TRACTOR  CRANKSHAFT 


by  the  rack  shown.  Fig.  4 shows  a Holt  caterpillar 
crankshaft  in  place.  Both  Figs.  3 and  4 show  the 
Lodge  & Shipley  method  of  handling  crankshaft  work. 
As  before  stated,  somewhat  similar  machines  for  this 
purpose  are  built  by  other  engine  lathe  builders. 

A somewhat  different  method  of  machining  crank- 
shafts may  perhaps  best  be  distinguished  as  the  multi- 
ple-tool method,  citing  the  Lo-Swing  lathe  as  an  example 
of  this  class.  A layout  of  the  tools  used  in  such  cases 
is  shown  in  Fig.  6.  This  illustration,  however,  does 
not  show  the  pin  and  bearing  turning  tools,  but  only 
the  tools  for  squaring  up  the  crank  webs  and  turning 
the  end  of  the  shaft  with  its  various  diameters,  shoul- 
ders and  taper. 

The  sequence  of  operations  is  as  follows: 

Time — 12  min. 

Time — 10  min. 
22  min. 


Fiat  Operetta 

LTum  H.  G,  F \ 

2.  Roach  square  1 

3.  Finish  square  J 
Sesond  Operation — 

1.  Turn  A,  B,  C 

2.  Turn  D and  E 

3.  Neck 

Total  time 


Further  details  concerning  methods  of  machining  in 
the  lathe  will  be  shown  in  later  articles,  from  the  prac- 
tice used  in  making  the  Peerless  and  the  Rolls-Royce 
crankshafts. 

The  details  of  grinding  which  follow  are  largely  due 
to  the  courtesy  of  the  Norton  Company. 


Several  factors  affect  the  successful  grinding  of 
crankshafts,  the  material  itself  being  one  of  the  main 
considerations  in  the  selection  of  the  proper  grinding 


FIG.  6.  OPERATIONS  ON  AN  ALL-GROUND  CRANK 

wheel.  For  grinding  a high  tensile  strength  steel  an 
aluminous  abrasive  is  recommended  while  a carbide  of 
silicon  wheel  is  suggested  for  low  tensile  steel.  It 
is  the  physical  and  not  the  chemical  properties  of  the 
wheel  which  are  to  be  considered.  The  following  quota- 
tions from  W.  T.  Montague  are  of  interest: 

The  two  physical  properties  which  affect  abrasive  action 
most  are: 

Resistance  to  penetration.  In  order  to  remove  a chip, 
the  abrasive  must  first  penetrate  the  metal  being  ground. 

Tensile  strength  of  the  material.  The  abrasive  must 
stand  up  to  the  cut  while  being  forced  through  the  metal. 

High  reistance  to  penetration  and  high  tensile  strength 
do  not  necessarily  go  together.  These  two  conclusions  may 
be  drawn  regarding  the  grinding  of  materials  of  high 
resistance  to  penetration. 

The  greater  the  resistance  to  penetration,  the  more  brittle 
should  be  the  abrasive.  An  abrasive  of  brittle  temper 
usually  fractures  with,  sharper  points  and  cutting  edges 
than  a tougher  abrasive,  hence  there  is  a better  opportunity 
for  it  to  penetrate  a hard  dense  surface. 

The  greater  the  resistance  to  penetration  the  finer  should 
be  the  grain  of  the  abrasive.  On  hard  materials  the  fine 
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grits  penetrate  more  readily,  for  the 
coarse  ones  seem  to  ride  over  the  surface 
of  the  metal,  in  doing  which  they  get  dull 
and  gradually  produce  a glazed  face  on 
the  grinding  wheel. 

The  tensile  strength  of  the  material 
probably  exerts  a considerably  greater 
effect  on  grinding  action  than  resistance 
to  penetration.  The  metal  opposes  the 
removal  of  chips  with  a force  that  is 
proportional  to  its  tensile  strength. 

The  higher  the  tensile  strength  of  the 
metal,  the  harder  it  is  to  remove  a chip 
and  the  tougher  the  abrasive  must  be  to 
prevent  fracture  while  the  grain  is  mak- 
ing the  cut.  Alundum,  the  tougher  abra- 
sive, is  the  type  to  use  for  grinding  steel 
of  high  tensile  strength. 

Crystolon  is  the  correct  type  for  material  of  low  tensile 
strength.  In  such  materials  the  brittle  crystolon  grain  is 
able  to  cut  through  without  breaking  off  before  it  has  done 
its  work.  Low  tensile  strength  materials  offer  enough 
resistance  to  keep  the  wheel  sharp. 

The  wheels  recommended  for  roughing  carbon  steel 
crankshafts  (30  to  45  points)  are  grain  36,  Grade  O, 
alundum;  for  finishing,  grain  24  combination,  grade 
M is  recommended.  For  harder  materials,  such  as 
nickel  steel,  wheels  as  soft  as  grades  N for  roughing 
and  L for  finishing,  or  their  equivalents  are  advisable. 


FIG.  7.  GRINDING  A 3-THROW  CRANK 


When  the  wheel  is  as  wide  as  4 in.  a grade  softer  than 
that  of  the  corresponding  2-in.  wheel  will  be  found 
satisfactory. 

An  “all-ground”  crankshaft  is  shown  in  its  different 
stages  in  Fig.  6.  The  sequence  of  operations  can  be 
easily  followed  without  further  description.  Fig.  7, 
shows  an  unusual  crankshaft  for  agricultural  machinery. 
It  has  three  throws  and  a central  bearing  but  is  not 
for  motor  work. 

Two  tables  showing  the  grinding  equipment  neces- 
sary to  secure  a desired  production 
may  be  of  service  either  in  equipping 
a new  department  or  in  checking  up 
present  performance.  Table  I is  for  a 
small  production,  15  four-throw  crank- 
shafts per  hour,  while  Table  II  is  for  a 
production  of  80  per  hour.  The  stock 
removed  is  approximately  the  same  in 
both  cases.  Table  I is  an  estimate. 

Table  II  is  the  result  of  actual  pro- 
duction. 

A little  data  on  grinding  wheel  per- 
formance is  given  in  Table  III.  This 
shows  the  exact  number  of  crankpins 
ground,  the  life  of  the  wheel,  the  fre- 
quency of  wheel  dressing,  the  amount 


of  wheel  wear,  etc.  As  with  the  other  tables,  the  figures 
are  of  value  in  checking  up  your  own  practice. 

There  are  many  points  to  be  inspected  on  a carefully 
made  crankshaft  and  many  methods  used  in  the  final 
inspection.  Fig.  8 shows  the  method  used  in  the  Detroit 
plant  of  the  Studebaker  Co.  The  shaft  has  four  bear- 
ings which  are  supported  by  the  blocks  A,  B,  C and  D. 
The  upright  E is  cut  away  at  the  top  to  clear  the 
straight  end  of  the  shaft  and  carries  an  index  pin 
at  F,  which  holds  the  crankshaft  in  the  three  positions 


TABLE  I.  APPROXIMATE  GRINDING  EQUIPMENT  NECESSARY 
FOR  PRODUCING  FIFTEEN  FOUR-THROW  CRANKSHAFTS 
AN  HOUR 


No.  of 

Stock 

Ma- 

Removed 

Hourly 

chines 

Riae 

Operation 

In. 

Prod. 

1 

1 

10x50  in.  regular 

16x36  in.  double  head  pin 

Rough  2 end  bearings. . . . 

0.020 

IS 

i 

machine 

16x36  in.  double  head 

pin 

Rough  pins  Noe.  1 and  4. 

0.020 

IS 

i 

raaohine 

16x36  in.  double  head 

Rough  pine  Noe.  2 and  3. 

0.020 

15 

pin 

machine 

Finish  pins  Noe.  1 and  4. . 

0.020 

IS 

1 

16x36  in.  double  head  pin 

machine 

Finish  pins  Noe.  2 and  3. . 

0.020 

IS 

3 

1 

10x50  in.  regular 

10x50  in.  regular 

Rough  and  finish  grind 
center  bearing  ana  fin- 
ish, two  end  bearings.  . 

Finish  grind,  gear  fit  and 
pilot,  outside  flange 

0.020 

15 

0.020 

20 

necessary  to  test  each  pair  of  crankpins.  As  shown, 
Nos.  1 and  6 are  in  position  for  testing. 

The  correctness  of  the  throw  angle  is  tested  by  the 
arm  G which  swings  on  the  upright  H,  positioned  for 
each  pair  of  throws  in  turn.  Indicator  I tests  the  truth 
of  the  shoulders  of  each  main  bearing,  a multiplying 
lever  showing  minute  deviations.  The  dial  indicator 
at  J tests  the  roundness  of  the  bearings.  Other  gages 
test  the  length  of  the  bearings  and  their  realization  to 
each  other. 

One  of  the  crankshaft  testing  fixtures  used  by  the 
Lincoln  Motor  Co.  is  shown  in  Fig.  9.  The  shaft  rests 


FIG.  9.  INSPECTING  LINCOLN  CRANKSHAFT 
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on  three  bearings  A,  B and  C and  is  held  endwise  by 
a spring  tension  plunger.  The  lower  bearing  B,  is  a 
post  set  in  a fixed  position,  but  capable  of  adjustment 
for  wear.  The  upper  half  is  hinged. 

The  center  bearing  must  show  within  0.003  in.  total 
indicator  reading  when  resting  on  the  end  supports. 
It  must  show  within  0.001  in.  total  indicator  reading 
on  the  bearing  each  side  of  the  center  when  the  center 
bearing  is  clamped  down.  This  fixture  also  indicates 
the  flywheel  pilot  for  concentricity  and  the  flange  for 

TABLE  II.  CRANKSHAFT  PRODUCTION  REQUIRED  80  PER  HOUR 


Capacity 

One 


Opera 

. 

Machine 

Ma- 

tion 

Description  of  Operation 

Name  of  Machine 

Nine 

chines 

No. 

Hours 

Required 

1 

Rough  grind  center  bearing 

for  steadyrest 

{Norton  Gr.  10x36 

400 

2 

2 

Faoe  web  on  No.  3 line 

400 

2 

3 

Turn  and  straddle  side  of 

center  bearing,  leaving 

0.030  in.  for  grinding 

4 

Turn  rear  bearing,  leaving 

0.030  in.  for  grinding 

2 1 in.  x 8 ft.  LeBlond  and 

17  in.  x 6 ft.  Wickes 

lathes 

400 

2 

5 

Straighten 

Straightening  preea. 

500 

2 

6 

Semi-finish  grind  center 

bearing 

1 0x50  in.  Norton  grind. . . 

275 

3 

7 

Faoe  rear  bearing  to  length . 

1 7 in.  x 8 ft.  LeBlond.  . . . 

400 

2 

8 

Straddle  face  flange 

LeBlond  lathes 

300 

3 

9 

Turn  flange  and  spaoe.  No. 

1 bearing 

1 7 in.  LeBlond  or  Wickes. 

300 

3 

10 

Turn  groove*  at  flange 

1 7 in.  LeBlond  or  Wickes. 

275 

3 

11 

Rough  turn  1.625  in.-l.375 

in.  and  0.999  in.  diameter* 

1 7 in.  x 8 ft.  LeBlond  or 

Wickes 

275 

3 

12 

Form  oil  Winger  and  turn 

2 H dia.  on  flange 

1 7 in. x 6 ft. LeBlond.  ... 

600 

2 

13 

Neck  1.375  in.  and  0.999  in. 

diameters  for  grinding . . . 

1 7 in.  x 6 ft.  Reed  lathe. . . 

500 

2 

14 

Cut  off  and  recenter 

1 6 in.  x 6 ft.  Reed  lathe.. . 

600 

2 

15 

Recenter  flange  end  for 

grinding 

Allen  drill  press 

1.800 

1 

16 

Finish  turn  1.375  in.  and 

0.999  in 

1 7 in. x 8 ft. LeBlond.  ... 

425 

2 

17 

Semi-finish  grind  Noe.  1 

and  3 

1 0x50  in.  Norton  grinds. . 

250 

3 

18 

Rough  turn  4 pin* 

26  in.  x 10  ft.  LeBlond 

19 

Drill  6 holes  in  flange 

crank  pin  lathes 

Rockford  drill  pr 

100 

225 

8 

4 

20 

Rough  grind  Nos.  2 and  3 

pins 

Landis  16x32  in 

200 

21 

Rough  grind  Nos.  1 and  4 

pins 

Landis  16x32  in 

200 

16 

22 

Finish  grinding  Nos.  2 and  3 

pins 

Crank  pin  grs 

200 

23 

Finish  grind  Noe.  1 and  4 

200 

24 

Straighten 

Straightening  press 

500 

2 

25 

Grind  flange  O.D 

1 0x36  in.  Norton  gr 

550 

2 

26 

Finish  grind  center  bearing. 

1 0x50  in.  Norton  gr 

275 

3 

27 

finish  grind  No.  1 line  brg.. 

1 0x50  in.  Norton  gr 

275 

3 

28 

Finish  grind  No.  3 line  brg. . 

1 0x50  in.  Norton  gr 

250 

3 

29 

Grind  2gearfita 

1 0x36  in.  Norton  gr 

275 

3 

3® 

Drill  0.324  hole 

Allen  drill  press 

500 

2 

31 

Mffl  2— No.  28  Woodruff 

keyways 

Bristol  and  steptoe  mill's 

machines 

275 

3 

32 

MSI  1— No.  3 Woodruff 

keyways 

Bristol  and  Steptoe  mill’s 

machines 

500 

2 

33 

Burr  six  holes 

Allen  drill  prees 

800 

1 

34 

Ream  six  flange  holes 

Prentice  sldg.  hd.  dr.  pr.  . 

800 

1 

35 

Grind  faoe  of  flange 

1 0x36  in.  Norton  gr 

550 

2 

36 

Balance 

No.  8-B  Ransom  and 

Bridgeport  grs 

275 

3 

20th  Century  bal.  stand. 

6 

37 

Face  back  of  flange  and 

nhavnfer 

1 6 in.  x 6 ft.  Reed  lathe. . . 

500 

2 

38 

Hand  ream  0.374  in.  hole 

and  2J  in.  holes;  also  file 

burrs 

4 men 

39 

Lap  pins  and  bearings 

Blount  speed  lathe 

250 

3 

Straighten 

Springfield  str.  pr 

500 

2 

trueness.  The  arrangement  of  indicators  on  the  sub- 
stantial bar  beside  the  shaft  shows  how  they  are  used 
on  the  bearings  and  the  flange. 

Another  fixture  is  used  to  check  the  crankshaft 
shoulders,  using  spacing  blocks  and  feeler  gages.  This 
also  checks  the  radial  location  of  the  crankpin  bear- 
ings. Fig.  10  shows  the  running  balance  test  on  an 
Akimoff  machine. 

A convenient  method  of  balancing  a crankshaft  is 
shown  in  Fig.  11,  this  method  being  used  in  the  shop 
of  the  Lexington  Motor  Co.,  Connersville,  Ind.,  in 


FIG.  10.  TESTING  FOR  BALANCE 


marking  the  Ansted  motor.  The  balancing  machine  is 
of  the  Carwen  type  but,  as  will  be  noted,  an  electric 
drill  has  been  mounted  conveniently  at  the  back  so  as 
to  drill  out  a little  weight  at  any  desired  point.  One 

TABLE  III.  DATA  RECORDED  AT  UNION  SWITCH  AND 
SIGNAL  CO.,  8WISSVALE,  PENNSYLVANIA 

6636R  6636R  36R  36R  36Q  36Q  46Q 

No.  I No.  2 No.  I No.  2 No.  I No.  2 

Cranks  ground 291  292  270  333  403  336  209 

Hours  life 20}  25}  22  27}  38}  29}  14} 

Cranks  per  hour 14.4  11.5  12.2  12.2  10.5  12.1  14.1 

Dressings 17  23  22  24  26  24  20 

Cranks  per  dressing 17  I 12.7  12.2  14  15.5  15  10  5 

Cubic  inches  wheel  wear..  465  319  495  369  495  369  495 

Cranks  per  cu.in.  wheel 

wear 0.62  0.91  0.54  1.1  0.81  0.96  0.42 

Machine  used Landis  Norton  Landis  Norton  Landis  Norton  Landis 

Note.  The  first  two  wheels  are  made  of  No.  66  alundum,  36  grain,  grade  R. 
The  others  are  regular  wheels. 

of  the  handwheels  moves  the  drill  to  the  desired  posi- 
tion and  the  other  wheel  feeds  the  drill  into  the  work. 
This  arrangement  saves  handling  the  crankshaft  in  and 
out  of  the  balancing  machine  and  enables  the  proper 
balancing  to  be  secured  easily  and  quickly. 


FIG.  XL  BALANCING  LEXINGTON  CRANKSHAFT 
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FIG.  1.  EXTERIOR  VIEW  OF  THE  PLANT 


An  Eastern  Shop  of  Modern  Design 

Machine  Tool  Plant  with  Saw-Tooth  Roof  and  Reinforced  Concrete  Frame — Mercury  Vapor 
Lamps  for  the  Shop — Good  Railroad  and  Power  Facilities 

By  C.  E.  CLEWELL 


THE  new  plant  of  Gould  & Eberhard,  at  Irvington, 
N.  J.,  furnishes  a unique  example  of  the  good 
results  which  may  be  accomplished  by  careful 
advance  planning  of  the  shop  buildings  and  their  equip- 
ment so  as  to  fulfil  the  exacting  requirements  of  highly 
efficient  production.  Fig.  1 shows  the  general  plan  of 
these  shops  with  the  main  office  entrance  in  the  fore- 
ground, the  plant  having  a floor  area  of  135,200  sq.ft., 
not  including  the  powerhouse. 

Plan  of  the  Buildings 

In  Fig.  1 the  shops  are  shown  with  their  total  length 
of  520  ft.  extending  to  the  left,  and  with  a 260  ft.  width 
to  the  right.  This  width  is  made  up  of  eight  low  bays 
each  20  ft.  wide  on  the  side  nearest  the  reader  in 
Fig.  1,  with  two  high  bays,  each  50  ft.  wide,  on  the 
far  side  of  the  structure.  The  low  bays  have  a clear- 
ance height  of  13  ft.  and  that  of  the  high  bays  is  25  ft. 

The  walls  of  the  shops  are  of  Fisk  lock  brick  which 
gives  an  unusually  good  appearance  to  the  plant  and 
the  roof  construction  and  all  columns  are  of  re-inforced 
concrete  instead  of  structural  steel.  The  concrete  used 
was  made  of  cement  mixed  with  suitably  screened 
Bethlehem  steel  slag,  no  stone  being  used.  The  con- 
crete trusses  used  for  the  roof  construction  were  all 
cast  on  the  shop  floors  and  assembled  in  place  as  the 
building  was  completed. 

The  roof  consists  of  red  cement  tile.  The  floors  are 
of  6-in.  concrete  covered  with  master  builders  hardener. 
Back  of  the  shops,  the  powerhouse  and  a 40  x 60-ft. 
heat-treating  building  are  located.  These  buildings 
with  the  165-ft.  Heinicke  stack  are  seen  at  the  right 
of  the  center  in  Fig.  2.  The  roadways  at  and  about 
the  shops  are  constructed  with  a base  of  slag  obtained 
from  a near-by  smelting  works.  Near  the  powerhouse 
a sub-structure  oil  tank  with  12,000  gal.  capacity  is 
located,  with  a feeder  to  the  railroad  spur,  and  provided 
with  steam  coil  to  prevent  freezing.  A 600-ft.  artesian 
well  is  used  for  the  supply  of  all  drinking  water  and 
for  the  toilets,  Newark  city  water  being  used,  however, 
for  the  boilers  of  the  powerhouse. 


The  outlines  of  the  saw-tooth  roof  construction  and 
the  side  wall  windows  are  indicated  in  Fig.  1.  All  roof 
sash  has  a northern  exposure  and  the  window  glass  is 
of  the  ribbed  type  with  the  ribs  vertically  placed  so 
as  to  diffuse  the  light  in  horizontal  directions.  All 
sash  is  of  this  ribbed  type  both  in  roof  and  side  walls 
except  in  the  two  lower  sashes  of  the  side  wall  windows, 
which  are  equipped  with  clear  glass  for  psychological 
purposes,  the  management  taking  the  stand  that  there 
is  a natural  tendency  for  employees  to  look  out  of  the 
windows  occasionally,  and  that  the  use  of  ribbed  glass 
for  all  sash  to  prevent  this  is  a hardship  to  the  men 
with  little  or  no  gain  in  time. 

The  Fenestra  sash  used  throughout,  is  arranged  in 
the  saw  tooth  construction  so  that  every  sash  in  the 
high  bays  may  open,  while  the  sash  in  four  only  of 
the  eight  low  bays  across  the  shop  are  arranged  for 
opening.  All  movable  roof  sash  is  hand  operated.  To 
avoid  excessive  glare  from  direct  sun  light  through 
the  side  windows  with  a Western  exposure,  a row  of 
oriental  planes  is  planted  along  the  West  side  of  the 
shop  in  tiie  adjacent  yard  space.  The  shade  from  these 
trees  is  intended  ultimately  to  tone  down  the  bright 
Western  sunlight,  which  may  at  times  prove  objection- 
able otherwise,  due  to  the  absence  of  near-by  buildings 
of  other  plants. 

The  natural  lighting  is  unusually  soft  and  adequate 
in  these  shops,  even  at  noon  on  a summer  day,  due  to 
the  Northern  exposure  of  the  roof  windows  and  the 
diffusing  effect  of  the  ribbed  glass,  and  it  furnishes 
an  excellent  example  of  the  splendid  results  which  can 
be  accomplished  in  one-story  structures  even  where  the 
width  is  nearly  300  ft.,  as  in  this  case. 

A good  deal  of  attention  was  given  in  the  preliminary 
planning  of  these  shops  to  the  question  of  a one-story 
versus  a multiple-story  structure.  The  matter  of 
increased  land  space  with  the  one-story  building  was 
not  a factor,  however,  because  of  the  location  of  the 
plant  in  a comparatively  unsettled  suburb  of  Newark, 
with  a large  tract  owned  by  the  company. 

The  attitude  taken  in  favor  of  the  one-story  plan 
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was  based  partly  on  the  prevention  of  delays  which 
always  enter  into  high  buildings,  because  of  elevator 
service,  and  partly  because  of  what  was  felt  to  be  a 
distinct  advantage  of  the  one-story  building  in  the 
flexibility  of  department  arrangements  and  in  the 
important  matter  of  effective  routing  of  material. 
Natural  lighting  is,  of  course,  simplified  in  the  one- 
story  plant  if  the  aisles  are  wide. 

Some  of  the  advantages  in  routing  with  the  one- 
story  structure  will  be  apparent  from  the  methods 
used  in  this  plant.  Fig.  S shows  a general  plan  of 
the  shops.  A spur  of  the  railroad  enters  the  shop  at 
the  left  and  raw  materials  are  unloaded  here.  Light 
parts  progress  to  the  right  along  the  low  bays,  all 
heavy  work  being  done  in  the  high  bays,  this  also 
progressing  to  the  right  as  in  Fig.  S.  The  finished 
parts  meet  for  assembly  at  the  right  end  of  the  shops 
and  shipping  is  done  from  entrances  at  the  extreme 
upper  right-hand  corner  to  the  railroad  spur  which 
runs  along  the  upper  side  of  the  shops.  The  simplicity 
of  this  routing  scheme  with  the  one-story  building 
could  not  be  realized  in  a building  with  a number  of 
stories,  and  its  obvious  advantages  form  the  underlying 
basis  for  the  choice  of  the  one-story  shop. 

The  management  has,  furthermore,  standardized  on 
the  unit  assembly  system  and  on  the  method  of  return- 
ing each  part  after  an  operation  or  group  of  operations 
to  one  central  inspection  department,  from 
which  it  goes  to  the  next  succeeding  operation 
or  group  of  operations. 

Ball  bearing  Chapman  hangers  and  compres- 
sion supports  are  used  throughout  and  the  effi- 
ciency of  the  line  shafting  system  as  a whole  is 
shown  by  the  relatively  small  power  demands  on 
the  powerhouse,  in  comparison  with  prelimi- 
nary estimates  based  on  older  equipment.  The 
use  of  single-pulley  shaft  drives  with  geared 
tools  is  illustrated  by  this  diagram  and  will  be 
referred  to  again. 

The  use  of  numerous  cases  of  individual  motor 
machine  tool  drives  has  reduced  the  need  of  line 
shafting  considerably  and  has  been  provided  for 
in  advance  by  a well  designed  layout  of  floor 
conduit  containing  the  branch  circuits  to  indi- 
vidual machine  tools  in  conjunction  with  the 
two  trenches  or  tunnels  which  extend  the  full 
length  of  the  shop  down  the  center,  and  which 
run  back  to  the  powerhouse  as  indicated  in  Fig.  3. 

The  supports  for  line  shafting  are  made  up  of 
I-beam  framework  suitably  attached  to  the  con- 
crete shop  columns  by  special  clamps,  and  a 
great  degree  of  flexibility  in  the  alignment  of 
pulleys  and  adjustment  of  belts  has  been  found 
to  result  from  this  scheme.  A given  line  shaft 
with  its  single 
pulleys  is  driv- 
en by  a group 
motor  support- 
ed from  over- 
head, belted  to 
a larger  pulley 
on  the  line 
shaft.  The  gen- 
erating equip- 
ment of  the 
powerhouse 
consists  of 
a 500  - kw. 


Sprague  direct-current  generator,  direct  connected  to  an 
800-hp.  slow-speed  Corliss  engine.  Two  Sprague  16-hp. 
balancers  are  employed  with  the  main  generator,  to  make 
possible  the  use  of  a three-wire  system  which  gives  pres- 
sures of  110  and  220  volts  throughout  the  shop. 

For  break  down  service,  a 100-kw.  rotary  converter 
is  installed,  by  which  the  alternating  current  supply  of 
the  public  service  station  may  be  converted  into  110  and 
220  volts  direct  current  in  case  of  emergency.  An  ad- 
ditional safeguard  in  the  event  of  a powerhouse  break 
down,  is  a transformer  outside  the  shops,  which  is  con- 
nected to  the  public  service  lines  and  which  can  be  used 
for  certain  lights,  for  the  watchman’s  lamps  and  for  the 
dictating  machines.  In  this  way,  it  is  possible  to  oper- 
ate the  Mazda  lamps  in  the  oifices  and  drafting  rooms 
for  artificial  lighting  independent  of  the  shop  power- 
house, in  case  of  necessity. 

Attention,  in  the  design  of  the  powerhouse,  has  been 
given  to  additional  space  in  case  of  expansion  to  the 
plant  and  to  details  which  add  greatly  to  the  appearance 
of  the  plant.  Thus,  room  has  been  allowed  in  the  gen- 
erating room  for  an  additional  engine  and  generator  as 
a duplicate  of  the  present  equipment.  As  an  example 
of  the  care  to  details  of  appearance,  the  pit  under  the 
generator  frame  is  lined  with  white  enamel  bricks  and 
a generous  supply  of  natural  light  is  afforded  by  the  side 
wall  windows.  Complete  switchboard  arrangements  are 
available  for  the  convenient  changeover  from 
the  powerhouse  supply  to  the  breakdown  service 
of  the  public  service  company. 

The  boiler  room,  as  part  of  the  powerhouse, 
contains  three  250-hp.  Babcock  & Wilcox  boilers, 
two  of  which  are  used  at  a time  with  a third  as 
a reserve  and  with  provision  of  extra  floor  space 
for  one  additional  boiler  if  required  later. 
Superheaters  are  used  with  the  boilers  and  all 
boiler  fittings  are  made  of  brass,  which  are 
expensive  but  more  lasting. 

The  coal  is  transferred  from  the  adjacent  coal 
bunkers  to  bins  above  the  furnaces,  which  are 
equipped  with  Murphy  rocking  grate  stokers. 
The  coal  bunkers  are  on  a level  with  the  boiler 
room  floor  and  are  under  two  tracks  of  the  rail- 
road, provision  being  made  in  the  roof  for  un- 
loading the  coal  from  the  cars  either  through 
the  floor  of  the  car  or  by  shoveling  it  over  the 
side  of  the  car  through  openings  in  the  roof 
beside  the  tracks. 

At  the  base  of  the  stairway  leading  from  the 
engine  room  to  the  boiler  room  there  is  a tunnel 
opening,  this  tunnel  extending  from  the  power- 
house across  the  open  yard  space  to  the  shops 
and  through  the  entire  shop  under  the  center  of 
the  floor  space.  This  tunnel  is  7 ft.  high  and  is 

constructed  in  two 
sections,  with  a 
concrete  partition 
between.  One  sec- 
tion carries  the 
electric  supply  cir- 
cuits in  conduit,  and 
the  other  contains 
the  steam,  water 
and  sewer  piping. 
This  tunnel  is  open 
at  the  north,  or  ex- 
treme shop  end  for 
ventilation  pur- 


FIG.  2.  EXTERIOR  VIEW  OF  POWERHOUSE.  THE  RAILROAD  TRACKS  FOR 
COAL  SUPPLY  AND  SHIPPING  PURPOSES  RUN  BESIDE  THE  POWERHOUSE 
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poses,  is  properly  drained  and  lighted, 
and  is  provided  with  a manhole  every 
100  ft.  throughout  its  length.  The 
tunnel  serves  as  the  distributing 
point  for  the  electric  power  branch 
circuits  for  lamps  and  motors. 

The  disadvantage  of  having  a sep- 
arate office  building  as  a hindrance  to 
the  expansion  of  the  shops,  led  to  the 
adoption  of  a portion  of  the  shop 
space  for  the  offices  and  the  drafting, 
production  and  planning  room,  shown 
in  Fig.  4.  In  other  words  the  bays  of 
Fig.  4 are  provided  with  the  neces- 
sary support  openings  in  the  roof 
trusses  and  in  every  respect  are 
adapted  to  quick  conversion  into 
manufacturing  space  if  this  should 
be  necessary  at  any  time.  It  may  be 

ItMWA  41%a4  14  «A  MAn  A 1 l\l  A Am  Aw  
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tend  the  plant  at  any  time  100  ft.  on  FIG  <•  drafting,  production  and  planning  room,  showing  large 

. v.  xt  t.  „ . , DESKS  ACCOMMODATING  SIX  PEOPLE  EACH.  NOTE  ROOF  DETAILS 

the  North,  150  ft.  on  the  East  and 

100  ft.  on  the  South.  An  excellent  idea  of  the  general  This  auxiliary  sash  is  slightly  separated  from  the  hold- 

arrangement  of  the  60  x 100  ft.  drafting  and  associated  ing  frame  to  produce  ventilation.  In  Fig.  6 the  aisle  of 
n „ _ one  of  the  high  bays  is  shown,  this  be- 

JoI.L^reoptw  how’  " 1 i ing  a general  view  of  the'  assembling 

’ ’ "oRWHN&rooH  lathes  chasing'  gbinders  pattern  PATTERN  smop 3 department.  In  the  distance,  the  en- 

— oat  dept.'  ' — j[  ' ' | srcfcg  | trance  for  raw  materials  may  be  seen, 

minHli  Till  ' \£&e  ™ A ‘tolstois  — \ this  doorway  being  large  enough  to 

-J-  J i admit  a freight  car.  This  assembly 

SimifllilHi  fitting stscaS”  - 'ij  ■■‘-zrzzLI j section  is  near  the  north  end  of  the 

finish  store  pooh  ' ' * ' Sfc.  'slS  'mum | shop  and  near  the  shipping  depart- 

• • ■ • • • • ■ ^ ment.  Note  that  these  two  high  bays 

_ z. - r~. -~y r---  -y  : _ ~~-v . . . — — j contain  the  large  sizes  of  work,  while 

assembling  Aid? Hat.  steal  binyC_ , j the  smaller  work  is  mainly  confined  to 

planers  i the  low  bays  at  the  left,  seen  in  the 

•**■  *■*•*•**■■  t-  ‘ ’ ' --220-  •-*•••- - 4 i distance.  This  view  shows  the  rein- 

:: . --tt - ■ -yJ «,  forced  concrete  runway  for  the  cranes, 

..r.1'.r.l  r.i AaWfag.  rboranc/tnxk  ~ J ; which  is  an  interesting  structural  de- 

= -t-t— :: 1 - " " : — - - ■ tail  Of  the  plant. 

*-• — — —m<r  - J In  Fig.  6 there  is  a view  of  the 

fig.  3.  general  layout  of  plant,  showing  buildings  scraping  department  that  shows  a por- 

for  shipping  tion  of  the  low  bays.  This  picture 

departments  is  given  in  Fig.  4.  At  the  left  the  large  gives  a good  idea  of  the  method  of  mounting  clamps  on 
special  8 x 16  ft.  desks  are  shown,  each  of  which  pro-  the  concrete  columns  for  holding  the  small  crane  runway, 
vides  space  for  six  employees.  The 
concrete  roof  trusses  are  also  clearly 
visible  in  this  view  and  the  space  be- 
tween the  sloping  trusses  and  the 
roof  may  be  seen,  this  providing  inci- 
dentally a good  space  for  holding  the 
conduit  used  for  the  lighting  or 
power  circuits.  Note  the  side  wall 
windows  and  the  light  color  of  the 
concrete  surfaces. 

The  offices  are  adjacent  to  and 
north  (at  the  left  in  Fig.  4)  of  the 
drafting  room,  with  a partition  be- 
tween. Practically  no’  partitions  are 
used,  however,  for  individual  offices 
except  in  one  or  two  instances,  and 
where  such  is  the  case  4-in.  hollow 
tile  is  employed  for  the  partition. 

An  interesting  feature  of  the  office  is 
the  use  of  skylight  sash  horizontally 
placed  over  the  offices  which  conceal 
the  saw-tooth  construction  and  give  a PIG  5 general  view  of  assembling  department  showing  the 
finished  appearance  to  the  space.  high  bays,  note  reinforced  concrete  crane  runway 
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FIG.  3.  GENERAL  LAYOUT  OF  PLANT,  SHOWING  BUILDINGS 
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One  of  the  most  interesting  details  of  this  plant  is  the 
absence  of  vibration  and  the  greatly  reduced  noise  in 
comparison  with  a structural  steel  shop.  It  is  difficult 
to  realize  in  the  drafting  room,  separated  from  the  shop 
only  by  a 4-in.  hollow  tile  partition,  that  the  shops  are 
running  under  normal  conditions.  The  use  of  concrete 
runways  for  the  cranes,  with  pine  boards  under  the 
track,  almost  completely  removes  crane  vibration. 

The  shop  work  is  conducted  on  the  hourly  basis  with 
the  addition  of  a premium  system.  Time  keeping  is  based 
on  the  periodograph.  Due  to  the  distance  of  the  shops 
from  the  nearest  trolley  line,  the  company  maintains 
the  equivalent  of  a bus  service  to  and  from  the  plant  in 
the  morning  and  afternoon  by  converting  its  freight 
trucks  into  buses,  temporarily,  by  putting  a special  body 
on  the  truck  shortly  before  it  is  needed. 

The  fireproof  construction  of  the  plant  makes  a shop 
fire  alarm  system  unnecessary  and  no  fire  protection  is 
provided  except  an  extinguisher  system  for  the  ship- 
ping room.  The  watchman  uses  a portable  clock  with 
keys  at  set  stations,  as  usual  in  such  cases.  The  trucking 


FIG.  6.  SCRAPING  DEPARTMENT.  NOTE  CLAMPS  ON  THE 
CONCRETE  POSTS  FOR  SUPPORTING  CRANE  RUNWAY 


problem  is  simplified  by  manufacturing  as  far  as  pos- 
sible from  platform  to  platform.  Hand  trucks  are  used 
with  no  electric  trucking  devices. 

(To  be  continued  in  next  month’s  issue.) 

Tap  and  Die  Standardization 

To  effect  economies  for  consumers  by  introducing 
improved,  and  eliminating  archaic  styles,  types  and 
sizes  is  a primary  purpose  of  the  Tap  and  Die  Insti- 
tute. It  is  estimated  that  since  1917  when  intensive 
work  of  this  character  was  actively  taken  up,  the  total 
reduction  of  lines  in  the  small  tool  industry  has  ap- 
proximated 40  to  60  per  cent.  In  this  it  functions 
somewhat  as  a central  laboratory  for  the  receipt  and 
analysis  of  information  which  is  distributed  throughout 
the  industry  and  among  consumers  in  the  form  of  a 
standard  catalog  containing  standards  based  upon  con- 
solidated experience. 

This  catalog  being  the  summarized  demand  is  an  edu- 
cational influence  and,  because  it  is  known  to  embody 
the  best  and  most  modern  engineering  practice,  tends 
to  induce  consumers  to  adopt  its  recommendations. 
No  attempt  is  made  to  force  their  acceptance. 


What  Are  the  Worker’s  Prospects  in  the 
Machinery  Building  Industry? 

— Discussion 

By  George  J.  Buckner 

Having  read  the  article  on  page  667,  Vol.  66,  of 
American  Machinist,  under  the  above  heading,  I have 
thought  the  matter  over  from  as  nearly  an  impartial 
point  of  view  as  possible,  and  I must  say  that  I cannot 
agree  with  the  writer  in  the  position  he  takes  toward 
the  college  man. 

I am  a college  graduate,  have  worked  in  machine 
shops  with  and  for  both  college  and  practical  men,  and 
have  found  very  admirable  men  of  both  types.  I have 
been  very  much  disgusted  with  graduates  at  times 
because  of  their  apparent  lack  of  ability  to  go  ahead 
with  a job  without  constant  help.  But  I have  come  to 
the  conclusion  that  these  are  rather  the  exception  than 
the  general  rule. 

There  are  misfits  in  every  trade  and  profession  and 
diploma  holders  are  no  exceptions.  I believe  that  the 
“boss”  who  has  received  his  training  through  the 
school  of  hard  knocks  is  too  apt  to  judge  the  whole 
class  of  college  men  by  the  small  group  known  as  “rah 
rah  boys,”  whose  fathers  sent  them  through  school  in 
luxury  and  ease.  These  boys  amount  to  little  on  their 
own  merit. 

Consider  the  average  graduate.  He  is  eager  to  work, 
to  learn  and  to  move  ahead.  He  very  seldom  makes  as 
good  a mechanic  as  the  boy  who  started  at  fourteen. 
And  why  should  he?  He  is  handicapped  with  an  eight 
years’  start  on  a job  which  requires  more  skill  in 
manipulation  than  quick  thinking  and  general  knowl- 
edge. The  latter  is  the  field  in  which  the  student  has 
been  trained.  But  turn  him  loose  on  a new  problem, 
such  as  re-arranging  the  equipment  of  the  shop  for 
large  production  on  a new  type  of  work,  and  he  will 
surprise  you  with  the  number  of  unseen  details  which 
he  will  take  into  account  in  his  scheme. 

If  he  has  a half  a chance,  the  college  graduate  will 
become  a leader,  not  because  he  is  a better  mechanic 
than  the  others,  but  because  he  has  a bigger,  broader 
view  of  the  work  around  him.  The  supply  of  jobs  for 
leaders  is  relatively  low  and  there  will  necessarily  be 
many  college  men,  who  have  been  side  tracked  into  posi- 
tions of  small  importance.  But  you  will  usually  find 
them  ready  and  equipped  to  step  into  a vacancy  above. 

To  quote  from  Mr.  Bruce  Barton’s  interview  with 
Dr.  James  R.  Angell  in  the  November  issue  of  the 
American  Magazine: 

“A  notable  instance  of  the  value  of  college  men  is 
furnished  by  the  Western  Electric  Co.,  which  began 
employing  college  men  about  1896  and  which  has  found 
that  90  per  cent  of  them  made  good,  as  compared  with 
10  per  cent  of  the  men  who  enter  business  on  leaving 
high  or  grammer  school.” 

In  looking  over  the  list  of  executives  in  our  own  com- 
pany, at  the  local  plant  of  which  about  7,000  men  are 
employed,  I find  that  80  per  cent  of  the  highest  officials, 
70  per  cent  of  the  superintendents  and  60  per  cent  of 
the  assistant  superintendents  are  college  men.  And 
only  1 per  cent  of  all  the  men  in  the  country  are  college 
graduates ! I am  very  reluctant  to  believe  that  fathers 
are  spending  thousands  of  dollars,  states  and  cities 
spending  millions,  and  men  and  women  spending  four 
good  years  of  their  lives  to  find  out  that  it  is  all  in  vain. 
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Apprenticeship  System  at  Rock  Island  Arsenal 

Devices  for  Teaching — Use  of  the  Slide  Rule — Action  of  Gear  Teeth  and  the  Selection  of 
Proper  Views  for  Drawings — An  Outline  of  the  Courses  Given 

By  WILLIAM  BAUMBECK 

Superintendent  of  Production 


DURING  the  past  year  much  has  been  written 
about  the  apprentice  system  established  in  manu- 
facturing plants  and  very  valuable  information 
has  been  given  regarding  the  methods  to  educate  boys 
for  a trade  and  later  for  better  positions.  The  public 
at  large,  and  especially  the  machine  tool  manufacturers, 
possibly  do  not  know  that  the  Government  in  its  several 
arsenals  and  navy  yards  has  established  an  apprentice 
school  system  for  machinists,  patternmakers  and  other 
trades.  This  article  has  been  written  to  tell  about  the 
apprentice  school  and  the  course  of  instruction  given  to 
the  boys  at  the  Rock  Island  Arsenal. 

The  school  was  established  May  16,  1910,  with  one 


A schoolroom  with  drawing  tables,  library  and  other 
study  facilities  is  provided  as  shown  in  Fig.  1.  Draw- 
ing paper,  ink,  pencils,  etc.,  are  provided  by  the  Gov- 
ernment. The  students  are  required  to  furnish  their 
own  drawing  tools.  Mechanical  drawing  plates  are  used 
from  those  issued  by  the  International  School  of  Cor- 
respondence and  the  Santa  Fe  System,  but  mostly 
copies  of  drawings  used  on  production  work  at  the 
arsenal  are  furnished  for  test  uses. 

Students  are  given  four  hours  each  week  for  instruc- 
tion in  the  classroom — two  hours  on  drawing  and  two 
hours  on  mathematics.  They  are  required  to  work  ex- 
amples, make  detailed  drawings  and  submit  them  for 


FIG.  X.  THE  APPRENTICE  SCHOOL.  FIG.  2.  LARGE  MODEL  SLIDE-RULE 


student.  Since  that  date,  and  up  to  Dec.  81,  1920,  one 
hundred  and  three  students  have  been  graduated,  and 
on  May  1,  1921,  eighty-three  apprentices  were  employed. 
The  year  1920  being  the  most  successful  and  the  one 
in  which  the  largest  class  was  graduated,  the  system 
of  instructions  used  during  that  year  will  be  shown. 

The  instruction  courses  are  made  as  practical  as  pos- 
sible with  the  idea  of  making  efficient  mechanics  of  boys 
who  have  not  had  high  school  or  special  training. 
Mechanical  drawing  and  mathematics  have  been  selec- 
ted to  fit  conditions,  and  each  student  is  expected  to  and 
must  make  such  progress  as  his  capacity  and  interest  to 
learn  will  permit. 

The  course  of  instruction  is  divided  into  nine  grades. 
Six  months’  service  constitutes  one  grade,  with  the  ex- 
ception of  the  ninth  grade  which  requires  twelve  months’ 
service  and  is  known  as  the  fifth-year  course.  In  a way 
it  is  what  is  commonly  known  as  the  “part  time,  short 
unit  course,”  as  advised  by  William  A.  O’Lary  and 
Charles  A.  Drosser  in  United  States  Bulletin  No.  159, 
with  the  exception  that  this  course  aims  to  develop  the 
initiative  and  resourcefulness  of  the  apprentices  more 
fully. 

Note  : Instruction  procedure  and  special  instruction  devices 
contributed  by  the  originator  G.  E.  Stanford,  instructor  of  appren- 
tice school. 


correction.  Every  two  months  examinations  are  held 
and  work  rated  accordingly.  No  specified  day  is  set  for 
examination  so  that  no  special  efforts  can  be  made  in 
advance  by  the  boys,  who,  in  consequence,  are  some- 
times caught  unprepared. 

Records  of  attendance,  class  work  and  deportment  are 
kept  on  permanent  cards. 

The  following  instruction  books  on  mathematics  are 
used: 

1st  year — “Shop  Mathematics"  Part  1.  Morris  & Smith. 

2nd  year — “Shop  Mathematics"  Part  2.  Morris  A Craig. 

3rd  year — "Practical  Applied  Mechanics,”  J.  W.  L.  Hale. 

4th  year — “Practical  Mechanics  and  Allied  Subjects,"  J.  W.  L. 
Hale. 

First  Year:  The  first  two  periods  of  the  first  year 
course  involve  a review  of  much  of  the  eighth-grade 
work  in  the  common  schools,  passing  on  to  studies  in 
shop  mathematics,  drawing  and  applied  science.  In  the 
review  work  much  emphasis  is  placed  on  those  subjects 
which  pertain  to  shop  practice,  as  ratio  and  proportion 
as  applied  to  pulleys  and  gears  and  mensuration  as  ap- 
plied to  volumes  and  areas.  After  this  review  the  sub- 
jects of  levers,  inclined  planes,  horsepower,  hydraulics 
and  heat  units  are  covered  in  turn. 

The  arsenal  is  fortunate  in  having  a well-equipped 
testing  laboratory  at  its  command  and  much  of  the  in- 
struction received  in  the  schoolroom  is  further  supple- 
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Eliminate  Waste — With  Modem  Equipment 


FIG.  3.  MODEL  TO  TEACH  PROJECTION.  FIG.  4.  MODELS  OF  GEAR  TEETH 


mented  by  instruction  in  the  testing  laboratory.  Indi- 
vidual instruction  is  the  rule  at  all  times,  this  method 
maintaining  the  interest  of  the  student  while  the  in- 
structor is  better  able  to  meet  the  individual  needs  of 
the  student,  and  to  inspire  and  influence  him. 

Second  Year:  The  third  and  fourth  periods,  or  sec- 
ond year  instructions,  are  given  in  what  might  be  called 
shop  mathematics,  involving  algebra,  geometry,  trig- 
onometry and  logarithms,  in  so  far  as  these  subjects 
pertain  to  shop  practice.  Before  the  apprentice  is 
through  with  the  above  he  has  passed  from  the  second 
year  and  is  well  along  in  the  third  year  or  fifth  and  sixth 
periods. 

Third  Year:  By  the  time  the  boy  has  reached  the 
sixth  and  seventh  periods  he  is  usually  well  enough 
advanced  in  age  and  experience  to  understand  and 
appreciate  the  value  of  the  school  in  respect  to  learning 
a trade,  and  is  in  need  of  guidance  more  than  encourage- 
ment and  inspiration.  Much  time  is  devoted  to  review 
of  subjects  already  given  and  many  practical  applica- 
tions relating  to  trade  problems  are  made  at  this  time. 

Fourth  Year:  Through  the  seventh  and  eighth 
periods,  or  the  fourth  year,  some  special  subjects  are 
taken  up  such  as  electricity  and  strength  of  materials, 
in  so  far  as  they  pertain  to  shop  practice. 

Fifth  Year:  The  fifth  year,  or  ninth  period,  is  op- 
tional and  the  boy  is  in  fact  graduated  in  his  fourth 
year.  If  he  chooses  the  fifth  year,  and  the  majority  of 


boys  do  so,  and  has  at  the  same  time  completed  all  the 
subjects  prescribed,  he  is  given  further  instruction  re- 
lating to  application  of  principles  already  learned.  This 
course  is  largely  made  up  of  laboratory  work  pertaining 
to  practical  mechanics.  Most  of  the  apparatus  can  be 
made  by  the  apprentice  as  he  proceeds  in  the  studies. 
In  this  particular  he  gets  much  experience  in  the  testing 
laboratory,  previously  mentioned  in  this  article. 

During  the  entire  time  very  simple  principles  of 
teaching  are  employed.  No  attempt  is  made  to  organize 
classes  as  such  and  every  effort  is  made  to  inspire  a boy 
to  do  his  best.  Practically  the  whole  system  of  teaching 
is  based  upon  the  one  word  “interest”  which,  interpreted 
in  every-day  language,  means  “it  is  between  us.”  The 
instructor  feels  that  in  order  to  teach  successfully  he 
must  first  know  well  the  subject,  be  able  to  impart  this 
knowledge  and  also  to  inspire  the  pupil. 

The  purpose  of  this  course  is  not  to  make  finished 
draftsmen,  but  to  enable  the  boy  to  read  correctly  cer- 
tain drawings  as  used  at  this  arsenal.  The  course  in 
drawing  as  given  here  is  what  might  be  considered  by 
some  “a  mongrel  course”  inasmuch  as  it  is  made  up  of 
drawings  taken  from  several  sources,  always  with  the 
idea  in  mind  of  the  particular  needs  of  the  boys. 

Much  that  is  considered  worth-while  in  a complete 
course  is  omitted  here;  for  example  only  eight  plates 
are  given  in  geometric  construction  and  intersections. 
Throughout  the  entire  course  an  effort  is  made  to  teach 
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FIG.  5.  TEST  FOR  FILING  FLAT.  FIG.  S.  THE  SCHOOL  SHOP 
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a boy  not  only  to  draw,  but  to  teach  him  to  think.  For 
this  purpose  the  instructor  has  prepared  many  plates 
of  parts  known  to  the  boys,  but  incomplete  as  to  pro- 
cedure and  detail.  This  forces  the  boy  to  ask  questions. 

In  some  cases  the  blueprint  which  is  to  be  used  is 
marked  with  a warning  to  watch  for  wrong  projections 
or  incorrect  dimensions.  The  method  forces  the  boy  to 
be  resourceful  and  at  the  same  time  prevents  him  from 
becoming  a mere  copyist.  For  the  purpose  of  making 
the  boy  think  for  himself  much  original  work  is  re- 
quired. For  example,  he  is  given  a blueprint  and  in- 
formation for  a tie  rod  sleeve.  After  he  has  completed 
this  drawing  he  is  asked  to  draw  a fixture  to  hold  the 
sleeve  in  a milling  machine.  Again  he  is  given  a plate 
showing  a projection  of  a center  crank  which  he  is  sup- 
posed to  draw,  and  this  is  followed  by  a request  to  make 
a double-throw  crank  from  the  same  data  given  and 
then  following  this,  a three-throw  crank  of  120-deg. 
centers. 

Toward  the  end  of  the  course,  boys  are  required  to 
produce  drawings  that  conform  to  usage  and  standards, 
as  used  by  the  Government  at  this  arsenal,  and  the  so- 
called  “Green  Book”  of  instructions,  used  by  the  Gov- 
ernment, becomes  in  part  a text  book  of  the  school. 

Special  Devices  Used 

There  are  some  devices  used  here  as  aids  in  teaching 
that  might  be  considered  special,  if  not  unique,  as  the 
writer  has  not  seen  them  used  in  any  other  school  of 
this  kind.  A particular  case  is  the  method  of  teaching 
the  use  of  the  slide  rule.  A large  rule,  8 ft.  long,  having 
numbers  and  graduations  large  enough  to  be  seen  across 
the  room,  is  screwed  to  the  wall  as  shown  in  Fig.  2. 
This  rule  not  only  answers  the  purpose  of  instruction 
but  becomes  a tool  for  the  student  as  well,  having  the 
advantage  that  the  instructor  is  able  to  see  at  a glance 
and  from  a distance,  just  how  the  user  proceeds  with 
the  problem  at  hand. 

Another  unusual  device  in  use  is  one  that  might  be 
called,  in  a mechanical  drawing  course,  a “view  determi- 
nator.” This  device,  along  with  the  standard  drawing 
showing  the  system  of  projections,  is  illustrated  in 
Fig.  3.  It  is  made  to  represent  the  form  of  a square 
tin  pan,  the  top  view  of  which  is  rectangular  in  shape, 
while  the  sides  are  given  an  even  curve  down  to  a fiat 
rectangular  bottom.  The  effect  is  that  if  an  object  is 
placed  within  the  pan  and  then  pushed  to  the  right  on 
the  right-hand  side,  while  the  pan  is  before  you,  a 
right-hand  view  of  the  piece  will  be  shown,  and  so  on 
for  the  rest  of  the  view,  i.e.,  the  left-hand  view,  upper 
and  lower  views,  except  the  rear  which  must  be  ex- 
plained, as  it  takes  its  place  at  the  left  of  the  left-hand 
view.  This  device  has  the  advantage  of  the  folding 
glass  cube  in  that  the  piece  itself  is  presented  to  the  eye 
direct. 

In  studying  gear  teeth  another  device  is  used  which, 
like  the  slide  rule,  is  an  attempt  to  show  on  a large 
scale  the  forms  of  the  different  kinds  of  gear  teeth  used. 
This  device,  as  seen  in  Fig.  4,  is  nothing  more  than 
sections  of  large  gears  made  to  rotate  about  centers 
that  would  otherwise  be  the  centers  of  the  shafts  to 
which  the  gears  would  be  fitted.  These  sections  have 
only  the  pitch  lines,  addendums  and  dedendums  shown 
and  are  used  in  very  much  the  same  way  as  the  teacher 
in  the  grammar  school  teaches  geography  with  a map 
on  which  the  names  of  the  rivers  and  cities  are  left  off. 
The  student,  from  the  models  shown,  is  required  to  give 
the  kind  of  gear,  the  diametric  pitch,  the  circular  pitch, 


the  pressure  angle,  etc.  Experience  has  taught  the- 
writer  that  the  matter  of  interference  is  best  taught  by 
itself,  and  is  best  explained  in  connection  with  the  dif- 
ferent forms  of  teeth,  and  is  partly  brought  out  in  con- 
nection with  the  stub  tooth  model. 

Another  device  that  is  claimed  to  be  original  is  for 
indicating  the  amount  of  deviation  a boy  makes  from  a 
perfect  plane  while  filing  a flat  surface,  and  is  shown  in 
Fig.  5.  It  consists  of  a frame  that  is  held  in  the  vise- 
and  in  which  a flat  piece  of  stock  is  held  between  cen- 
ters. Near  the  end  is  a long  pointer  pointing  to  a gradu- 
ated scale  having  a zero  mark  at  what  would  indicate- 
a level  with  the  plane  of  the  stock. 

As  the  left  hand  is  extended  beyond  the  center  line- 
the  weight  of  the  hand  tends  to  hold  the  file  hard  at 
the  outer  edge  of  the  stock;  also  the  opposite  effect  is 
produced  when  the  right  hand  is  farthest  away  from 
the  center.  The  real  value  of  the  device  is  to  show  to- 
what  extent  the  boy  is  in  error  and  also  shows  how  few 
there  are  who  are  able  to  use  the  file  and  at  the  same: 
time  keep  the  pointer  at  the  zero  mark. 

A vestibule  machine  shop,  Fig.  6,  is  provided  with 
standard  machines — shapers,  planers,  milling  machines, 
drilling  machines,  etc.  Here  the  student  receives  first 
hand  instructions  in  the  use  and  care  of  machines;  is 
instructed  regarding  the  feed  and  speed  of  them  and  is 
given  minor  parts  to  manufacture.  From  time  to  time 
students  are  sent  into  the  shop  for  observation  purposes 
and  when  advisable  they  are  given  production  work. 

The  following  schedule  is  used  on  machine-shop  work : 


F\ret  Year 

Machinists'  helper 

Steel  room 

Toolerib 

Drilling  machine 

Plain  milling  machine  — 
Small  engine  lathe 


Third  Year 

Large  lathe 

Universal  milling  machine 

Gear  cutting 

Boring  mill 

Turret  lathe 

Millwright 

Large  shaper 

Largo  slotter 

Millwright  work  in  assembling. 


Die  sinking 

General  toolroom  work 

Smith  shop  work 

Foundry 


Secr-nd  Year 

2 mo.  Slotting  machine I mo. 

1 mo.  8maller  shaper I mo. 

2 mo.  Bench  work 2 mo. 

1 mo.  Planer 2 mo. 

2 mo.  Hardening  and  annealing 2 mo. 

4 mo.  Tool  yrinaing 2 mo. 

Ereoting 2 mo. 


Fourth  Year 

2 mo.  General  Shop  Work,  or  a twelve 
I mo.  months'  review  of  the  first,  Beoond  and 
I mo.  third  years. 

I mo.  Norn. — The  apprentice  will  not  be 

1 mo.  held  on  one  line  of  work  more  than  one 
I mo.  month. 

I mo. 

1 mo. 

3 mo. 


Fifth  Year 

1 mo.  Phyaloa]  laboratory I mo, 

2 mo.  Chemical  laboratory 1 mo. 

2 mo.  Planning  room 2 mo. 

2 mo.  Goneral  shop  work I mo. 


Several  instructors  are  in  constant  touch  with  appren- 
tices in  the  shop,  giving  instruction  on  the  manufacture- 
of  parts  used  for  regular  ordnance  material.  This  work 
is  then  submitted  and  ratings  made  accordingly. 

The  rate  of  pay  for  apprentices,  for  the  year  1920- 
1921,  was  as  follows: 


1st  period $2.08  per  day 

2nd  period 2.24  per  day 

3rd  period 2.64  per  day 

4th  period 2.96  per  day 

9th  period,  5tn  year. 


5th  period $3.44  per  day 

6th  period 3.76  per  day 

7th  period 4.24  per  day 

8th  period 4.56  per  day 

5. 1 2 per  day 


The  results  obtained  from  using  apprentices  in  the 
shop  after  graduating  have  been  very  satisfactory.  The 
boys  are  considered  very  high  grade  mechanics.  Several 
apprentices  have  become  assistant  foremen,  toolmakers 
and  experts  on  experimental  work. 

It  is  entirely  up  to  the  boy  to  take  advantage  of  the 
opportunities  given,  as  the  schooling  and  instruction  as 
given  at  the  Rock  Island  Arsenal  are  of  the  best  that 
can  be  given  in  any  special  purpose  or  technical  school 
anywhere,  and  the  arsenal  is  very  proud  of  its  purpose 
and  its  accomplishment. 
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Wear  on  Various  Automobile  Gear  Steels 


Results  of  Tests  Showing  Wear  Due  to  Difference  in  Quality  of  Material 
Heat-Treatment  and  Shape  of  Teeth — A Tooth-Profile  Indicator 


By  E.  R.  ROSS 

Experimental  Engineer.  Warner  Gear  Company 


THE  purpose  of  gears  is  to  transmit  power  at  dif- 
ferent speeds,  efficiently,  quietly  and  with  maxi- 
mum life.  To  do  these  three  things  two 
additional  considerations  must  be  taken  into  account; 
namely  strength  and  wear,  the  latter  being  the  more 
important.  If  the  gear  tooth  is  made  of  suitable  mate- 
rial and  of  such  proportions  as  to  minimize  wear,  gen- 
erally speaking  the  tooth  will  be  amply  strong. 

Quoting  R.  J.  Chapman  in  his  article  “Research 
Work  on  Gears  Needed,”  which  appeared  in  American 
Machinist,  July  1,  1920:  “Success  in  designing  gear 
drives  to  operate  satisfactorily  under  specified  condi- 
tions is  very  largely  a matter  of  appreciation  of  what 
has  been  done  before  under  very  similar  conditions. 
The  Lewis  formula,  being  a formula  for  strength  only, 
is  of  no  assistance  in  selecting  the  most  suitable  combi- 
nation of  pitch,  diameter,  face  width  and  material  for 
the  purpose.  Experience  can  only  determine  these  pro- 


FIO.  1.  SPECIAL.  INDICATOR  FOR  DETERMINING  WEAR 


portions,  because,  even  though  the  gears  be  made  to  a 
fine  degree  of  accuracy,  and  be  capable  of  transmitting 
the  load  without  tooth  breakage,  it  does  not  necessarily 
follow  that  they  will  be  satisfactory  in  operation. 

“Further  investigation  should  be  made  to  establish 
reliable  data  relative  to  the  various  factors  that  de- 
termine the  smooth  operation  and  life  of  gear  trains. 
The  research  could  be  divided  into  three  classes.  The 
work  in  section  one  would  be  to  establish  the  most  suit- 
able material  for  use  under  given  conditions,  the  allow- 
able stress,  the  allowable  pressure,  the  resistance  to 
abrasion,  the  elasticity  and  such  things  being  found  for 
different  materials.  Section  two  would  deal  with 
methods  of  manufacture,  and  an  attempt  would  be  made 
to  define  the  degree  of  error  permissible  with  various 
grades  of  workmanship.  Research  in  section  three 
would  determine  the  influence  upon  life  and  quiet  opera- 
tion of  gears  of  such  variables  as  peripheral  velocity, 
load  per  unit  of  breadth,  number  of  impacts,  ratio  of 
reduction,  grade  of  workmanship,  heating,  and  the  dis- 
position of  metal  in  the  gear  rims  and  arms;  methods 
of  gear  mounting  to  absorb  vibration,  and  the  lubrica- 
tion of  gears  would  receive  attention. 

“It  will  be  agreed  that  successful  research  along  these 
lines  would  provide  dependable  data  for  the  design  of 
gears  to  meet  any  conditions  in  regard  to  load,  speed, 

Paper  presented  at  the  Rochester  meeting  of  the  American 
Gear  Manufacturers'  Association. 


quiet  running,  life  and  such  points.  Alone,  the  Lewis 
formula  can  be  used  only  to  ascertain  the  maximum 
permissible  load  to  insure  freedom  from  tooth  breakage. 
With  many  gears  this  is  the  only  point  checked  by  the 


Base  c 


Transmission -Warner  Gear  Co.  Model  T-tO 

Test  No-6 

Hardness  

Pressure  angle  20° 

Cutter  H6  No.  29 


Gear  T-tO-9  countershaft  second  speed  gear 
7 ess  lose. 


Pitch 


Material  -SA.C.  2545 
Pitch  6'8 

No.  of  teeth  22  __ 

'e  Width  of  face  con  fact  at  pitch  line 

Analysis  ~~ 

Carbon  0.40  -0.50 
Phosphorus  0.04  Max. 

Sulphur  0.045  » 

Manganese  0.50  -080 
Nickel  525-3.75 

Heat  Treatment 
Heat  to  I380°F.  4min.  quench  in  oil 
D raw. 400 ‘ ZOmin. 

Speed  Reductions 
T60-K-T60-8  1.8-1 

T60-  9-T60-II  1-1.1 

■ Total  ^ HS(:  I 
,Dynamometer  Load 
175  lb.  output  of  motor  at  1500 
fp.rn.  continuously  for  6hrs. 

' Lubricant 

No.  / Heavy , transmission  oil 


• coast 


FIG.  S.  WEAR  OF  A COUNTERSHAFT  GEAR 


gear  designer,  with  the  result  that  they  are  trans- 
mitting excessive  pressure,  so  that  backlash  and  noise 
develop  in  a very  short  time.” 

Mr.  Chapman  in  this  article  not  only  placed  a very 
just  criticism,  but  has  gone  a step  further  in  that  he 
suggested  the  line  of  procedure  that  must  be  inevitably 
followed  if  gears  are  to  maintain  the  important  position 
they  now  occupy  in  the  automotive  and  allied  industries 
in  the  transmission  of  power.  With  this  outline  before 
us  in  compiling  the  data  of  our  tests,  we  have  attempted 
to  solve  some  of  the  most  important  problems  that  face 
the  gear  manufacturer  today. 

The  work  we  are  now  doing  has  been  confined  largely 
to  the  selection  of  materials  best  suited  for  the  purpose 
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Transmission  - Warner  Gear  Co.,  Model  T60  Test  No.  6 

Gear  T60-II  second  speed  si  id i no  qear 
Materia / S.AI.  2345  Hardness  70SC. 

Pitch  6 :S  Pressure  angle  20' 

No.  o f teeth  20  Cutter  W.G.no.!4 

circle  Width  of  face  in  contact  at  pitch  line  %' 

Analysis 

Carbon  0.40  0.50  (0.41) 

Phosphorus  0.04  Max. (0.029) 

Sulphur  0.045  » (0  029) 

Manganese  0.50  0.30  (053) 

Nickel  3.25  3.75  (3.58) 

Heat  Treatment 


Heat  to  I380°F.  4min.  Quench  io  oil 
Draw  400°  20  min. 

Speed  Reductions 

T60-/6  -T60-8 
T60-9-T60-II 
Total 

Dynamometer 


18  I 
1:1.1 
1.636  I 
Load 

05' lb.  output  of  motor  at  1500. 
r.p.m.  continuously  forihrs.  ' 
Lubricant 


n.-;„A  No./  Heavy  transmission  oil! 


Transmission -Warner  Gear  Co., Mode!  T60 

Gear  T60-/I  second  speed  sliding  gear 
Material  S A.. f.  2345  Hardness  76 SC. 
Pitch  6 8 Pressure  angle  20° 

i . , No.  of  teeth  20  Cutter  W.G.No.14 

(Circle — width  of  face  in  contact  at  pith  line  521 

Analysis  32 

Carbon  0.40  0.50  (0.46) 

Phosphorus  0.04  Max.  (0.029) 

Sulphur  0045  ” (0.037) 

Manganese  0.50  0.80  (070) 

Nickel  3.25  3.75  (3.49) 

Heat  Treatment 

Heat  to  I380°f.  4min.  quench  in  oil 
i /me  Draw  400°  20tnin.  

Speed  Reductions 
T60-K-T60S  1.8  1 

T60-9-T60-H  Id. I 

Total  1.636:1 
Dynamometer  Load 
175' ib.  Output  of  motor  at  1500 
r.p.m.  continuously  for  6hrs  1 

Lubricant 


Drive ' 


No.  / Heavy  transmission 
oil 


Base 


Transmission  -Warner  Gear  Co,  Mode  I T60  Test  No.  6 

Gear  T60-9  countershaft  second  speed  gear 
Material  S.A.Z.  2345  Hardness  TO  SC. 

Pitch  6-'8  Pressure  angle  20°l 

■ circle Ho.  of  teeth  22  Cutter  W.GNo.29  ■ — 

Width  of  face  in  contact  at  pitch  line 

Analysis  * 


Carbon 
Phosphorus 
Sulphur 
Manganese 
Nickel 

Heat 


Pitch 


0.40  0.50  (0.42) 

0.04  Max.  (0.021) 
0.045  >’  (0.030) 

0.50  080  (0.65) 

325  375  (355) 
Treatment 

Heat  to  1380° F.  4 min.  quench  in  oil  I 

Draw  400°  20min. 

Speed  Reductions 
T60-/6-T60-8  /<?••  / 

TtO-9  -T60-U  l:/.l 

Dynamometer  Load 
175 1 'lb.  output  of  motor  at  1500/ 
r.p.m.  continuously  for  6hrs. 
Lubricant 

No.  / Heavy  transmission  oi/i 


Dnve\ 


'coast 


FIG.  ».  WEAR  OF  GEARS  OF  DIFFERENT  HARDNESS 


of  automotive  transmission  gearing:,  the  selection  being 
upon  the  basis  of  resistance  to  abrasion  or  wear. 

Two  standard  transmissions  were  used  which  were 
checked  over  very  carefully  to  assure  us  that  we  were 
not  risking  a possibility  of  error  in  our  results  by  con- 
fining our  tests  to  one  transmission.  Satisfying  our- 
selves upon  this  point  we  proceeded  with  the  test  by 
alternating  the  two,  preparing  the  one  while  we  were 
testing  the  other.  All  parts  were  checked  carefully 
after  tearing  down  the  transmission,  likewise  all  new 
parts  were  carefully  checked  before  assembling. 

The  transmission  carries  6-8  pitch  gears  having  i-in. 
face  and  is  well  adapted  to  the  needs  of  a medium 
weight  and  medium  powered  passenger  car  or  light- 
weight truck. 

The  test  was  run  upon  the  material  used  in  the  second 
speed  gears,  or  the  third  and  fourth  of  a train  of  four 
gears.  This  selection  was  made  on  account  of  being 
the  most  used  of  the  speed  reductions  in  passenger  car 
service,  also  on  account  of  the  difficulties  presented  in 
the  manufacture  of  a sliding  gear  with  internal  clutch 
teeth.  It  is  frequently  used  with  a very  high  percentage 
of  the  full  motor  torque.  These  are  also  “clash  gears” 
and  accordingly  a portion  of  the  face  width  which  they 
otherwise  would  have,  has  to  be  sacrificed  in  rounding 
the  corners  upon  one  end  of  the  teeth  to  assist  in  mesh- 
ing the  gears.  They  have  a combination  of  a higher 
pitch  line  velocity  than  the  other  reductions,  together 
with  a correspondingly  lower  maximum  torque. 


In  order  that  we  might  duplicate  the  conditions  of 
each  individual  test  with  those  of  any  other  test  of  the 
series,  constant  torque  and  constant  speed  were  the 
first  considerations.  In  order  to  accomplish  this  stand- 
and,  dynamometer  equipment  was  used. 

To  be  able  to  properly  and  impartially  classify  our 
results,  it  was  necessary  that  very  careful  measure- 
ments be  taken  of  both  the  new  and  the  worn  tooth. 
To  do  this,  we  developed  a tooth  profile  indicator,  Fig.  1. 

The  gear  is  mounted  upon  a stud  in  the  center  of  the 
instrument.  At  the  left  and  pressing  against  the  top 
and  side  of  a tooth  is  a stop  which  is  held  in  this  posi- 
tion by  the  spring  behind  the  block.  This  holds  the 
gear  rigidly  in  position.  Diametrically  opposite  this 
stop  on  the  gear  there  are  two  fingers  carrying  points 
over  the  edge  or  profile  of  the  tooth.  At  the  right  are 
two  dial  indicators,  one  for  each  of  these  points  which 
operates  through  a 1 : 1 lever.  To  the  right  and  in  the 
center  is  a third  dial  indicator  used  to  determine  the 
depth  or  distance  in  from  the  point  of  the  tooth  to  the 
points  of  the  indicating  fingers.  The  indicating  fingers 
carry  knife  edge  points  so  that  the  readings  upon  the 
leverage  of  the  fingers  do  not  change  from  the  1 : 1 ratio 
and  at  the  same  time  making  the  readings  upon  the 
indicators  a true  indication  of  the  contour  of  the  gear 
tooth. 

In  Fig.  2 is  shown  a plot  of  the  countershaft  gear  of 
test  No.  6.  The  shaded  portion  of  the  tooth  is  the 
amount  of  metal  that  has  been  worn  from  its  face. 
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showing  the  location  with  reference  to  the  pitch  line 
and  base  circle.  The  point  of  maximum  wear  upon  this 
gear  was  0.012  in.  deep  and  from  0.010  to  0.020  in. 
above  the  pitch  line. 

Since  the  wear  is  often  unequal  and  we  are  unable  to 
predict  before  the  test  just  where  it  will  be  greatest, 
we  select  for  measurement  the  tooth  that  shows  the 
most  wear.  Fortunately  the  chamfered  end  of  the 
mating  gear  leaves  an  unworn  portion  which  can  be 
measured  after  the  run,  enabling  us  to  compare  it  with 
the  worn  portion  of  the  same  tooth.  The  plot  is  a com- 
parison of  the  original  outline  with  readings  taken  in 
the  center  of  the  worn  portion  of  the  tooth. 

The  Gear  Tested 

Covering  the  various  items  as  they  appear  printed 
upon  the  chart,  this  plot  is  from  the  countershaft  second 
speed  gear,  the  material  used  in  this  test  was  from 
S.A.E.  No.  2,345,  having  a hardness  of  70,  scleroscope. 
The  gear  was  6-8  pitch  and  20  deg.  pressure  angle,  hav- 
ing 22  teeth  and  was  cut  by  our  cutter  No.  29.  The 
tooth  had  a A-in.  width  of  face  in  contact  at  the  pitch 
line.  The  analysis  given  with  limits  is  the  standard 
specification  for  the  material  used,  the  values  in  paren- 
thesis are  the  values  by  actual  analysis  of  this  gear. 
The  heat-treatment  given  this  set  of  test  gears  was  a 
heat  to  1,380  deg.  F.,  followed  by  quenching  in  oil  and 
drawing  in  oil  at  400  deg.  for  20  min.  The  speed  re- 
ductions are : From  the  main  drive  gear  to  the  counter- 


shaft drive  gear,  having  15  and  27  teeth  respectively 
(27: 15  or  1.8: 1),  the  countershaft  second  speed  gear 
to  the  second  speed  sliding  gear,  having  22  and  20  teeth 
respectively  (20:22  or  1:1.1),  making  a total  reduc- 
tion of  1.636 : 1.  A 50-hp.  load  was  applied  to  the  trans- 
mission by  the  motor  dynamometer  (176  ft.-lb.  torque 
at  1,500  r.p.m.)  continuously  for  6 hours. 

At  such  a motor  speed  175  ft.-lb.  represents  an  over- 
load for  this  particular  set  of  gears  quite  beyond 
anything  to  which  they  would  be  subjected  in  actual 
service.  Preliminary  runs  demonstrated,  however,  that 
some  such  overload  was  necessary  if  we  were  going  to 
have  any  measurable  amount  of  wear  in  a test  of 
reasonable  length  of  time.  The  six-hour  test  would 
represent,  in  a car  having  32-in.  wheels  and  41  to  1 
axle  ratio,  running  in  intermediate  at  a speed  of  19 
miles  per  hour  for  a total  distance  of  114  miles.  The 
transmission  lubricant  used  was  an  oil  designated  as 
No.  1,  heavy. 

The  test  was  conducted  by  holding  the  power  output 
(speed  and  torque)  of  the  motor  dynamometer  constant 
for  the  six  hours,  readings  being  taken  of  oil  tempera- 
ture, mechanical  efficiency  and  room  temperature  at  one- 
minute  intervals  for  the  first  five  minutes,  the  same 
readings  taken  ten  mftiutes  after  the  start  of  the  test 
and  by  ten-minute  intervals  thereafter  till  the  end  of 
the  test.  The  same  amount  of  new  lubricant  was  placed 
in  each  transmission  when  set  up  for  test  and  not 
changed  during  the  test. 


Sax  cii 


Transmission f Warner  Gear  Co.  - Model  T-60 
Gear  T-60-H,  second  speed  sliding  gear 
Ma  terial  - Hardness  V4SC. 

Pitch  6'8  Pressure  angle  20“ 

Ho.  of  teeth  20  Cutter-  W.GNo/4 

'e  Width  of  face  in  contact  at  pitch  line  

Analysis 

Carbon  0.47  -0.52 

Manganese  0.70-0.90 


Test  Ito.io 


Chromium 

Sulphur 

Phosphorus 

Silicon 


0.85-1.10 
0.04  Max. 

0.04  ” 

0.25  ” 

Pitch  \ line Heat  Treatment 

Heat  to  1500° F.  10 min. t quench  in  oil 
Drove  400°  30 min. 

Spe  ed  Pc  duct  ions 
T-60-I6-T-60-8  18:1 

T-60-9-T-60-H  /■/./ 

Total  1.636:1 
Dynamometer  Load 
TTS  'lb.  output  of  motor  at  1500 
r.p.m.  continuously  for  6hrs. 


Lubricant 

Ho. I Heavy, 
transmission  oil 

Drive  ' 


Transmission  - Warner  Gear  Co  -Model  T-60  Jest  NoJ&[ 
Gear-T-60-9,  countershaft  second  speed  gear 
Materia!  - Hardness  -77  SC. 

Pitch  6:8  Pressure  angle  20° 

\Oircte  _Ho.  of  teeth  22  Cutter  WG.Ho.3i 

Width  of  face  in  contact  at  pitch  line 
Analysis  , . 

Carbon  '0.47-0.52  (047) 

Manganese  0. 70  -0.90  (0.86) 

Chromium  0.85  -I.IO  (0.93) 

Sulphur  0.04  Max.  (0.022) 

Phosphorus  0.04  ” (0.0/4) 

Silicon  0.25  " 


Lubricant 
No.  / Heavy, 
transmission  oil. 

Drive 


line Heat  Treatment  j [ 

Heat  to  1500 °F.  lOmin.  quench  in  oil 
Draw  350°,  30 min. 

Speed  Reductions 
T60-/6-T-60-8  18:/ 

T-G0-9-T-60-/I  /:/./ 

Total  1.636:1 
Dynamometer  Load 
ITS  'lb.  output  of  motor  at  1500 
r.p.m.  continuously  for6hrs. 

fcoast 


Transmission  - Warner  Gear  Co -Model  T-60  Test  No.tO\ 

Gear-T-60-9,  countershaft  second  speed  gear 
Material-  Hardness  74 SC. 

Pitch  6:8  Pressure  angle  20° 

Number  of  teeth  22  Cutter-  W.G.M>29  — 

Width  of  face  in  contact  at  pitch  line  !2" 

Analysis 

Carbon  0.47-052 

Manganese  0.70  -0.90 

Chromium  0.85  -1.10 

Sulphur  0.04  Max. 

Phosphorus  0.04  ’’ 

Silicon  0.25  ” 

Heat  Treatment 
Heat  to  1500  °F  lOmin.  quench  in  oil 
Draw  400° 30  min.  ‘ 

Speed  Re  due  tions 
T-60-/6-T-60-8  1.8:1 

T-60 -9-T-60-/I  /••/./ 

Total  1.636 :/ 

Dynamometer  Load 
ns' lb.  output  of  motor  at  1500 1 
r.p.m.  continuously  for  6hrs 


Base 


Transmission  - Warner  Gear  Co.-Model  T-60 

Gear-T-60-H,  second  speed  sliding  gear 
Material  - Hardness  - 77 SC. 

Pitch  6 8 Pressure  angle  20° 

Number  of  teeth  20  Cutter  Experimer 
Width  of  face  in  contact  at  pitch  line  M/x  _ 
Analysis 

Carbon  047-0.52  (0.49) 
Manganese  0.70-090  (0.77) 
Chromium  0.85 -I.IO  (0.97) 
Sulphur  004  Max.  (0.020) 
P/wsphoivs  0.04  " (O.OI I ) 

Silicon  0. 25  n 

Heat  Treatment 


TestNo.12 


to  1500  °F.  lOmin.  quench  in  oil 
'min. 


Lubricant 
No.  / Heavy, 
transmission  oil 


Heat  .. 

Draw  350°  30 
Speed  Reductions 
T-60-I6-T-60-8  18:1 

T-60- 9-T-60  -II  /•/./ 

Total  1.636:1 
Dynamometer  Load 

175'  lb-  output  of  motor  at 
1500  r.p.m  continuously  for 
6 h/'S 


FIG.  5.  EFFECT  OF  PROPER  TOOTH  FORMS 
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Fig.  3 represents  two  tests  showing  the  best  and 
worst  conditions  of  wear  on  the  oil-treated  gears  tested. 
You  will  note  that  they  are  both  of  S.A.E.  No.  2,345 
steel  heat-treated  in  the  same  manner  and  cut  by  the 


same  cutters,  but  test  No.  6 (shown  at  the  left)  has  a 
scleroscope  hardness  of  70  on  both  gears,  while  test 
No.  3 (shown  at  the  right)  has  a scleroscope  hardness 
of  75  on  the  countershaft  gear  and  76  on  the  sliding 
gear.  Note  the  variation  in  the  analyses  of  these 
gears,  also  the  relation  existing  between  the  carbon  con- 
tent and  the  amount  of  wear.  In  the  latter  connection 
the  wear  is  greatest  upon  the  driving  gears,  even  though 
it  may  contain  slightly  greater  carbon.  This  is  a con- 
dition which  we  would  expect  when  the  action  of  the 
gears  under  load  is  analyzed. 

If  the  gear  action  were  ideal,  the  two  gears  would 
have  no  backlash  and  any  movement  of  the  driving 
gear  would  have  a corresponding  movement  of  the 
driven  gear.  In  gears  as  cut,  there  is  a certain  amount 
of  backlash  to  accommodate  lubrication,  slight  inac- 
curacies in  the  cutting  of  the  teeth  afcid  warpage  from 
heat-treatment.  Any  increase  of  backlash  due  to  wear 
permits  an  uneven  or  slightly  intermittent  velocity  to 
exist,  which  once  started,  rapidly  destroys  the  contour 
of  the  tooth.  This  action  is'  more  rapid  upon  the  driv- 
ing gear  due  to  its  having  to  absorb  variations  in 
load  and  velocities  resulting  from  the  breaking  down 
of  the  curvatures  of  both  the  driving  and  driven  gear. 

Importance  of  Proper  Cutters 

In  order  that  we  may  get  a representative  test  of 
the  wearing  properties  of  the  steel  and  not  a prema- 
ture breaking  down  of  the  tooth  curvature  due  to 
intermittent  velocities  or  interferences,  great  care  must 
be  exercised  in  the  selection  of  the  cutters  used  upon 
the  gears  to  be  tested,  also  upon  the  other  gears  in 
the  train  under  load  at  the  same  time.  In  order  to 
eliminate  all  possible  variation  of  the  load  being  trans- 
mitted through  the  first  pair  of  gears  in  the  train,  new 
gears  were  used  for  each  test.  The  heat-treatment  used 
on  these  gears  was  limited  to  either  -that  recommended 
by  the  manufacturer  of  the  steel,  or  that  found  by 
experience  best  suited  to  the  steels  used. 

As  a result  of  325  separate  analyses  of  S.A.E.  No. 
2,346  we  secured  a fairly  representative  idea  of  the 
average  analysis  of  the  steel  with  regard  to  carbon, 


manganese  and  nickel.  We  found  that  the  carbon 
averaged  between  0.43  to  0.47,  the  manganese  from  0.56 
to  0.68,  and  the  nickel  from  3.36  to  3.50  per  cent.  The 
S.A.E.  limits  are  so  wide  upon  this  steel  that  it  is  diffi- 
cult to  get  uniform  structure  from  a common  heat- 
treatment  in  quantity  production. 

In  Fig.  4 is  given  the  analysis  of  the  S.A.E.  No. 
2,345  steels  used  in  tests  Nos.  6 and  3,  as  shown  in 
Fig.  3.  The  average  analysis  is  shown  as  the  shaded 
portion  between  the  dotted  lines.  The  gears  of  test  No. 
3,  which  had  the  least  amount  of  wear  and  the  higher 
hardness  show  a higher  carbon  content,  a higher  aver- 
age manganese  and  about  the  same  average  nickel  as 
compared  with  the  gears  of  test  No.  6,  which  were 
more  worn  and  softer.  This  will  also  be  explained  in 
a measure  by  the  difference  in  the  structure.  The 
presence  of  more  troostite  in  the  gears  having  the  low 
carbon  may  be  accounted  for  by  considering  that  when 
a heat  is  used  that  is  correct  for  the  steel  having  the 
higher  carbon,  it  is  not  high  enough  for  the  one  having 
the  low-carbon  content. 

In  the  tests  shown  in  Fig.  5,  the  gears  are  of  the 
same  material  and  have  a difference  of  only  three  points 
in  hardness.  Here  is  very  clearly  illustrated  the  point 
mentioned  before  in  the  importance  of  using  gears  cut 
with  cutters  having  as  nearly  correct  outline  as  possible. 
The  gears  of  test  No.  10  were  cut  with  the  same  cutters 
as  were  used  upon  the  gears  of  tests  Nos.  6 and  3, 
but  from  the  time  that  the  gears  were  cut  for  these 
tests  until  used  for  test  No.  10,  the  cutter  used  upon 
the  countershaft  gear  had  cut  240  gears  and  had  been 
ground  eight  times.  The  cutter  used  in  cutting  the 
second  speed  sliding  gear  had  cut  142  gears  and  had 
been  ground  five  times.  This  change  in  the  cutter  gave 
an  interference  which  was  noted  before  the  gears  were 
tested.  When  this  condition  had  been  removed  by  get- 
ting the  proper  curvature,  the  steel  showed  up  very  well, 
as  will  be  noted  by  test  No.  12. 

Effect  of  Hardness  on  Wear 

In  Fig.  6 is  shown  an  assembly  of  the  driving  and 
driven  profiles  of  seven  tests  ranging  from  the  condi- 
tion of  the  most  wear  as  shown  by  test  No.  6 at  the 
left,  to  the  condition  of  minimum  wear  as  shown  by  test 
No.  15.  The  driving  gear  is  the  one  at  the  lower  left 
of  each  combination.  Here  we  may  get  some  idea  of 
the  relation  of  the  wear  as  compared  to  hardness,  as 
well  as  the  action  of  the  wear  and  the  different  steps 
in  its  progress.  You  will  note  the  small  worn  portion 
of  the  driving  gear  of  test  No.  15  at  approximately 
0.040  in.  above  the  base  circle  and  also  the  worn  portion 
near  the  top  of  the  tooth  and  the  conditions  in  tests 
No.  12,  No.  3,  No.  7 and  No.  6,  as  this  action  has 
progressed.  The  destructive  action  having  moved  from 
slightly  above  the  base  circle  up  toward  the  top  of  the 
tooth.  When  once  this  action  has  set  in  upon  the  faces 
of  a gear,  it  progressively  grows  in  intensity. 

The  tests  of  oil  temperatures,  mechanical  efficiencies 
and  room  temperatures  were  also  of  interest.  At  the 
start  of  the  tests  the  oil  temperatures  and  room  tem- 
peratures were  the  same  and  ranged  from  60  to  80  deg. 
F.  The  oil  temperature  rose  very  rapidly  for  the  first 
hour  and  had  practically  become  constant  at  the  end 
of  two  hours,  the  maximum  conditions  for  oil  tempera- 
tures on  a test  (not  shown)  was  370  deg.  F.  The 
mechanical  efficiencies  started  with  an  average  of  96 
per  cent  and  had  practically  become  constant  at  the  end 
of  an  hour.  The  average  maximum  efficiencies  for  the 
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tests  shown  were  98.7  per  cent  with  a maximum  of 
98.9  per  cent.  This  is  a power  loss  of  1.1  per  cent  or 
0.65  hp.  for  a 60-hp.  load  on  this  transmission.  Properly 
constructed  and  properly  lubricated,  the  automobile 
transmission  is  a very  efficient  unit. 

The  mechanical  efficiencies  had  a gradual  rise  and  a 
falling  off  shortly  before  the  end  of  the  test  where  the 
wear  had  been  very  great,  but  did  not  give  any  marked 
indication  of  the  wear  as  is  shown  by  the  rise  in  oil 
temperatures  which  were  practically  without  exception 
in  proportion  to  the  amount  of  wear  as  shown  when 
indicated  and  plotted. 

Considering  that  at  this  speed  the  tooth  picks  up  its 
load  more  in  the  nature  of  an  impact  blow,  especially 
when  the  tooth  becomes  slightly  worn,  we  have  another 
interpretation  of  the  tests  in  the  order  the  load  is  trans- 
mitted to  each  gear  of  the  train  as  follows : 
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From  a careful  study  of  the  figures  and  curves,  which 
are  representative  of  the  tests  we  are  making  on  steels 
for  gears,  we  would  recommend  for  oil-treating  steel 
that  it  possess  a minimum  analysis  of  0.45  per  cent 
carbon;  be  capable  of  treating  to  obtain  a scleroscope 
hardness  of  75  or  over  without  brittleness;  that  it  be 
as  clean  as  it  is  commercially  practical  to  make  it,  and 
that  the  specification  limits  of  the  analysis  be  of  close 
enough  range  to  insure  uniform  results  from  a standard 
heat-treatment. 


Letters  from  Practical  Men 

By  F.  P.  Terry 

The  accompanying  letter  is  from  an  old  reader  and 
contributor  in  Belfast,  Ireland.  He  has  stated  the 
case  clearly;  the  American  Machinist  does  want  let- 
ters from  practical  men — not  pipe  dreams  or  pot 
boilers — but  honest-to-goodness  experiences  of  men 
who  have  done  some  unusual  job,  or  a usual  job  in 
an  out-of-the-usual  way.  We  hope  Mr.  Terry’s  experi- 
ence as  given  below  will  inspire  others  to  follow  his 
example.  [Editor.] 

On  the  editor's  page  of  the  American  Machinist 
(444,  Vol.  55)  it  was  stated  in  connection  with  the  con- 
tributions under  the  above  heading,  “If  they  do  not 
measure  up  to  your  standards,  why  not  send  in  what 
you  consider  good  ones  ?” 

After  reading  these  letters,  I am  fully  satisfied 
that  they  are  good,  and  I think  that  what  the  editor 
is  getting  at  and  what  some  of  us  want,  is  more  of 
them. 

During  the  twenty-five  years  that  I have  been  a 
reader  of  the  American  Machinist,  I have  always  en- 
joyed the  letters  fro  tan  practical  men,  more  so,  of 
course,  if  a contribution  of  mine  appeared  therein, 
and  I have  often  thought  that  these  letters  would,  like 
Tennyson’s  “Brook,”  “go  on  forever”  without  becoming 
stale  or  uninteresting  and  that  the  practical  machine 
shop  man  would  always  insure  a busy  time  for  the 
editor  in  making  a selection.  If  the  opposite  is  the 


case  now,  it  is  greatly  to  the  discredit  of  the  practical 
man  and  is  very  difficult  to  explain. 

Perhaps  some  are  keeping  their  ideas  to  themselves 
with  the  notion  that  they  are  so  much  wiser  than  the 
rest  of  the  machine  shop  world.  Sometimes  this  is 
better  known  as  “swelled  head,”  and  if  any  reader 
has  symptoms  of  this  complaint,  there  is  nothing  bet- 
ter than  trying  to  write  letters  for  the  practical 
column  to  reduce  his  head  to  normal.  With  this  type 
of  reader  there  is  every  chance  of  a complete  recov- 
ery if  the  course  is  once  started,  but  there  is  very 
little  hope  for  another  type  known  as  the  “grab-all.” 
He  is  easily  recognized  by  the  shifty  eyes  that  look 
at  you  always  with  suspicion  that  you  are  robbing 
him,  or  going  to,  at  the  first  chance.  He  reads  all  he 
can  but  never  tells  you  about  it  because  he  is  afraid 
you  might  get  a little  information,  which,  like  every- 
thing else  he  has,  is  never  given  away.  This  type  is 
hopeless  and  can  be  left  to  go  down  unhonored  and 
unsung. 

There  is  yet  another  type  with  which  we  can  all 
sympathize  and  offer  encouragement.  I refer  to  the 
practical  man  who  fears  to  put  his  ideas  into  print. 
His  modesty  is  often  his  undoing  in  the  machine 
shop.  He  sees  others  going  ahead,  while  he  remains 
in  the  same  old  groove,  and  he  is  put  down  as  lacking 
initiative  when  it  is  only  shyness,  which,  if  overcome, 
would  change  his  whole  outlook  in  life.  To  this  type 
I would  also  advise  the  writing  of  letters  on  practical 
subjects. 

Always  a Place  for  Ideas 

Many  men  are  convinced  that  their  contributions 
will  be  refused  because  they  are  poor  draftsmen 
and  scholars,  and,  if  they  got  anything  published,  it 
would  only  show  up  their  shortcomings.  This  is  an 
entirely  erroneous  idea.  The  American  Machinist 
never  will  let  you  down  or  show  you  up,  and,  although 
all  editors  like  nice  things,  it  does  not  matter  how 
rough  the  case  if  the  “goods”  are  inside,  and  hun- 
dreds of  men  can  testify  that  this  interesting  hobby 
has  made  them  better  writers  and  better  draftsmen, 
has  assisted  them  to  better  positions  and  improved 
their  standing  in  many  ways  and  last,  but  not  least, 
has  put  many  dollars  into  their  pockets. 

Perhaps  my  own  case  may  start  some  faltering 
brother  along  this  interesting  road.  My  first  con- 
tribution brought  in  one  dollar.  The  small  sketch 
took  me  several  hours,  as  I was  a poor  draftsman. 
Today  I could  make  a better  freehand  sketch  which 
would  take  about  five  minutes.  I can  also  do  a bit  at 
the  board,  the  desire  to  be  able  to  draw  having  been 
created  by  the  American  Machinist.  Thanks  also  to 
the  same  source,  I got  the  desire  to  possess  and  read  all 
the  histories  I could  get  about  old  engineers  and  old 
tools,  and  today  I have  a bookcase  fairly  complete 
which  has  brought  me  more  than  twenty  times  the 
cost.  Since  my  first  attempt  at  writing  when  I was 
a young  journeyman,  I have  passed  through  all  stages 
in  machine  shop  control  up  to  getting  a business  of 
my  own.  During  this  time  I have  kept  on  writing, 
and  for  several  years  the  American  Machinist’s 
monthly  check  arrived  as  regularly  as  my  salary.  A 
few  photographs  and  one  evening’s  work  brought  me 
in  fifty  dollars;  I have  also  made  friends  all  over  the 
world. 

There  is  no  reason  why  any  readfer  should  not  do 
the  same.  Why  not  start  now? 
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Eliminating  the  Hit  and  Miss 
Method  of  Hiring  Men 

By  F.  T.  MacFeely 

There  was  a time  when  the  first  man  who  came  along 
got  the  open  job,  providing  he  wasn’t  totally  blind  or 
a hopeless  cripple.  It  made  no  difference  whether  or 
not  the  applicant  was  fitted  for  the  work  for  which  he 
was  employed;  if  the  first  impression  was  favorable 
to  the  superintendent  or  foreman  who  did  the  hiring, 
the  man  was  set  at  work  without  further  cere- 
mony. This  method  of  hiring  men  is  no  longer 
used  at  our  plant,  but  has  been  discarded  for  a 
better  one.  Now  each  man  is  interviewed 
thoroughly,  to  determine  his  qualifications  and 
to  fit  the  right  man  to  the  right  job. 

This  is  accomplished  through  job  specifica- 
tions. The  form  shown  here  is  the  one  we  use. 

There  are  others  which  are  no  doubt  just  as 
good,  but  this  one  fits  our  requirements  better 
than  any  others  we  have  tried. 

As  will  be  seen,  it  is  divided  into  five  sec- 
tions, one  giving  general  information,  the  sec- 
ond stating  the  requirements  of  the  worker, 
third  the  physical  aspects  of  the  job,  while  the 
last  two  are  left  blank  for  the  convenience  of 
the  interviewer. 

The  blank  forms  are  applicable  to  all  depart- 
ments of  our  factory.  They  are  completed  in 
accordance  with  the  form,  shown  herewith, 
from  information  obtained  at  a conference  be- 
tween the  interviewer,  the  superintendents  and 
the  foremen.  First,  the  foreman  and  the  in- 
terviewer get  together  and  decide  on  the  re- 
quirements and  qualifications  for  each  occupa- 
tion in  the  department,  after  which  a copy  is 
sent  to  the  division  superintendent  for  his  ap- 
proval. If  he  takes  exception  to  any  items,  he 
calls  in  the  foreman  and  interviewer  for  a 
consultation. 

It  is  no  easy  matter  to  get  one  of  these  forms 
properly  filled  in,  as  the  wide  difference  of 
opinion  as  to  the  requirements  for  some  occu- 
pations necessitate  much  thought  and  study. 

The  foreman  and  interviewer  may  agree  on 
certain  qualifications,  but  the  superintendent’s 
ideas  may  be  quite  different.  The  job  specifi- 
cations are  worthless  without  the  positive  agreement  of 
all  three  persons  concerned,  but  when  they  are  once  com- 
pleted satisfactorily  they  are  worth  many  times  the 
trouble  and  expense  involved. 

We  have  found  these  job  specifications,  or  “hiring 
specifications,”  as  they  might  be  called  in  our  case, 
among  the  most  valuable  records  we  have  in  our  employ- 
ment department. 


pany  had  always  been  a very  close  buyer,  with  an 
emphasis  on  the  “close.”  Furthermore,  we  knew  that 
it  was  having  a hard  time  to  keep  the  sheriff’s  sign 
off  the  door,  so  that  an  order  of  this  kind  set  us  to 
thinking. 

Then  we  saw  the  light. 

Our  worst  competitor,  not  in  real  competition  but 
worst  in  the  worst  way  you  can  use  the  word,  was  a 
personal  friend  of  the  grand  mogul  of  the  Blank 
Company.  So  we  knew  at  once  why  the  gage  was 
ordered.  The  Grabem  Company  wanted  a chance  to 

JOB  SPECIFICATION 

General  'Information: 

Occupation  Engine  Lathe  Operator  Dept.  Machine 
Duties  Machine  Brass,  Mall,  and  Iron  Castings  on  Engine  Lathe 
Tools  Required  See  attached  list 

Furnished  by  Company  Attached  list  By  Employee  Attached  list 
Experience  Necessary  Drill  and  Turret  Lathe  How  Long  to  Learn  1 Year 
Start  Rate  M F Max.  Rate  CFX  Promote  from  Turret  Lathe  To  Toe!  Lathe 


Day  Work  X Piece  Work 


Bonus 


Combination 


Requirements  of  Worker: 


Man  X 

Boy 

Tall 

Medium 

Short 

Strong 


Age  Limits  Desired  20-40  Set  up  Work 
Age  Limit  Acceptable  20-50  Read  Scales 
Weight — Maximum 
Weight — Minimum 
Read  Micrometer  X 
Read  Blue  Prints  X 


X 
X 

Use  Jigs 
Use  Templates 
Use  Gauges  X 
School  Grade  8 


Quick 

Deliberate  X 
Patient  X 
Careful  X 
Thorough 
Accurate  X 


Physical  Aspects  of  Job: 

Hand  Lift  X 

Standing  X 

Floor 

Dusty 

Wet 

Crane  Lift 

Sitting 

Bench 

Noisy 

Dry  X 

Medium  Hvy. 

Stooping 

Heavy 

Acids 

Hot 

Variety 

Walking 

Light  X 

Fumes 

Cold 

Repetition  X 

Exacting 

Close  X 

Quiet 

Monotonous 

Indoor  X 

Rough 

Alone 

Machine  X 

Outdoor 

Dirty  Some 

Pairs 

Pleasant  X 

Greasy 

Clean 

Group 

Questions  to  Ask: 

Can  yon  cut  threads  without  reverse  belt  or  dial  in  carriage  f 

How  would  you  bore  a taper  hole  without  taper  attachment  on  lathe! 


Selling  a New  Gage  to  a Competitor 

By  Frank  C.  Hudson 

It  always  pays  to  know  your  competitors  and  your 
competitors’  friends. 

One  day  in  the  early  stages  of  our  business  we  got 
an  order  from  the  Blank  Company  for  one  of  our  special 
gages  which  we  had  just  announced.  The  first  thing 
which  aroused  olbr  suspicions  was  that  it  was  a carte 
blanche  order  with  no  query  as  to  price.  Now  this  com- 


Remarks: 

If  possible,  employ  a young  man  for  this  position,  one  who  is  ambitious,  as  the 
opportunity  for  advancement  is  good. 

take  one  apart  and  copy  it  as  nearly  as  possible  in 
order  to  compete  in  bidding  for  a big  order  which  had 
loomed  in  sight. 

Did  we  refuse  to  supply  the  gage?  We  did  not.  We 
thanked  the  company  for  the  order  and  proceeded  to 
make  a good  instrument  in  every  way.  It  would  func- 
tion properly  and  to  all  appearances  was  like  our  regular 
product.  But  it  wasn’t.  It  would  do  all  the  name 
implied  but  it  lacked  a couple  of  features  which  we  knew 
would  be  specified  in  the  order  and  was  not  like  our 
regular  product  in  many  ways.  The  rest  is  easy  to 
guess.  The  Grabem  Company  copied  our  instrument, 
as  usual,  spent  some  of  their  good  money  on  tools 
and  submitted  an  instrument  which  did  not  meet 
specifications. 

We  got  the  order.  If  we  had  sent  one  of  our  regular 
gages  there’s  no  telling  what  might  have  happened. 

As  I remarked  before,  it  pays  to  know  your  competi- 
tors and  who  your  competitors’  particular  friends  are. 
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Automotive  Service  Methods  and  Equipment 

VUL  Some  Operations  in  a Standard  Oil  Company  Service  Plant— Ford  Rear-Axle  Tools 
— Turning  Crankpins — Grinding  Cylinders  in  a Lathe 

By  HOWARD  CAMPBELL 

Western  Editor,  American  Machinist 


SOME  of  the  tools  in  use  at  the  Chicago  service 
plant  of  the  Standard  Oil  Co.,  at  14th  and  Leavitt 
Sts.,  will  undoubtedly  be  interesting  to  those  en- 
gaged in  work  of  a similar  nature. 

The  operator  shown  in  Fig.  1 is  removing  an  axle 
housing  cap  from  a Ford  rear  axle.  The  method  of 


FIG.  1.  PULLING  OFF  A FORD  AXLE  HOUSING  CAP 


using  the  puller  can  be  seen  at  a glance,  while  the 
datnilB  of  the  tool  used  are  shown  at  A in  Fig.  3.  The  • 
wheel  is  removed  from  the  axle  as  shown  in  Fig.  1,  , 
and  the  puller  applied  over  the  cap.  Then  the  screw 
C is  turned,  shoving  the  key  D,  which  has  a slight  lip 
at  the  end,  in  through  a slot  so  that  the  lip  catches 
over  the  inner  end  of  the  cap.  , Then  th,e.  crank  E is  , 
turned,  the  screw  of  which  it  is  a part  feeding  in  against  , 
the  end  of  the  axle  shaft,  thus  drawing  the  body  of 
the  tool,  with  the  axle  housing  cap,  off  the  shaft. 


FIO.  2 PULLING  THE  ROLLER  BEARING  SLEEVE  FROM 
A FORD  REAR  AXLE 


In  Fig.  2 is  shown  how  a roller-bearing  sleeve  puller 
is  applied.  This  tool,  which  is  shown  at  B in  Fig.  3, 
is  inserted  into  the  axle  housing,  and  slips  into  the 
roller  bearing  sleeve.  The  pin  F which  is  operated  by 
the  handle  G,  is  connected  to  the  pin  H through  an 
eccentric  so  that  when  the  handle  is  turned,  the  pin 
can  be  made  to  recede  until  it  is  flush  with  the  outside 
diameter  of  the  tool,  or  it  can  be  made  to  protrude. 

There  is  a hole  in  the  roller  bearing  sleeve  through 
which  grease  is  fed  to  the  roller  bearing.  When  the 
sleeve  puller  is  in  place,  the  handle  is  turned  so  that 
the  pin  protrudes,  and  the  tool  is  turned  until  the  pin 
slips  into  the  grease  cup  hole.  Then  the  sleeve  can 
be  removed  from  the  housing  by  turning  the  crank  /, 
which  feeds  a screw  against  the  end  of  the  axle  shaft. 

The  test  fixture  shown  in  Fig.  4 is  of  simple  design, 
but  does  the  work  required  of  it  very  nicely.  The  pin 
A,  which  is  the  exact  size  of  a Ford  crankshaft,  is 
slipped  through  the  large  end  of  a connecting  rod,  as 
shown.  Pin  B which  is  the  size  that  a piston  pin 
should  be,  is  inserted  in  the  small  end  of  the  rod.  When 
the  rod  is  in  the  position  shown,  if  a heavier  feeler 
can  be  slipped  under  one  end  of  the  pin  than  under 
the  other  end,  it  is  obvious  that  the  piston-pin  hole  is 
not  parallel  with  the  crankshaft  hole.  To  test  the  rod 
fqr  twist,  it  is  simply  swung  over  until  the  pin  rests 


> FIG.  3.  AXLE  HOUSING  CAP  PULLER  AND  ROLLER 
; BEARING  SLEEVE  PULLER 


oil  the  blocks  indicated  at  C.  Any  twist  can  be  detected 
immediately  by  the  use  of  the  feeler  gage. 

A pair  of  clamps  which  make  it  possible  to  turn  the 
throws  on  any  crankshaft  is  shown  at  A and  B in 
Fig.  5.  The  hole  in  the  clamp  is  large  enough  to  re- 
ceive the  end  of  the  shaft,  which  is  held  in  place  by 
the  setscrew  C,  as  shown.  The  centers  of  the  lathe  fit 
into  the  sliding  blocks,  one  of  which  is  shown  at  D. 
This  block  is  turned  and  threaded  on  the  end  opposite 
the  center  hole,  to  receive  nut  E,  which  is  screwed  down 
to  hold  the  block  in  place. 

The  bloeks  are  set  as  nearly  in  line  with  the  pins  to 
be  turned  as  possible,  before  the  shaft  is  put  into  the 
lathe.  Then  an  indicator  is  used  to  finish  the  job  of 
lining  up,  the  blocks  being  adjusted  until  the  pin  is 
running  true,  after  which  the  turning  can  be  done. 

To  obtain  the  best  results  in  working  on  crankshaft 
pins,  a counterweight  should  be  used  as  shown  at  F. 
Otherwise  the  weight  of  the  shaft  itself  will  spring 
it  “out  of  true”  as  it  turns. 
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The  operation  of  grinding  cylinder  bores  on  a lathe 
that  has  been  converted  into  a cylinder  grinder  is 
shown  in  Fig.  6.  The  grinding  attachment,  as  can 
be  seen,  is  bolted  to  the  faceplate.  The  sleeve  A,  to 
which  the  wheel  is  attached,  runs  on  ball  bearings  on 
a shaft  which  is  attached  to  a sliding  head.  This  head 
is  dove-tailed  and  gibbed  into  the  plate  that  is  bolted  to 
the  faceplate  of  the  macihne.  The  shaft  can  be  ad- 
justed to  the  amount  of  eccentricity  required  by  means 
of  the  screw  B.  Power  is  supplied  through  a 1 hp. 
motor  which  is  covered  by  the  box  C,  by  belt  to  the 
pulley  D,  which  is  a part  of  the  spindle.  The  wheel 
is  a “grade  46,”  furnished  by  the  Heald  Grinder  Co. 
expressly  for  cylinder  grinding. 

The  speed  of  the  faceplate  is  about  15  r.p.m.,  and 
that  of  the  wheel  is  about  4,000  r.p.m.  This  spindle  is 
furnished  by  the  Acme  Grinder  Co.,  Minneapolis,  Minn. 

The  cylinder  is  bolted  to  the  angle  plate  which  in 
turn  is  bolted  to  the  cross-slide  of  the  machine,  and 
the  bore  is  indicated  until  it  is  straight  and  true  with 
the  spindle.  Then  the  operator  proceeds  as  with  any 
other  cylinder  grinder. 

A small  ring  bolt  is  screwed  into  the  faceplate  at  E, 
which  is  used  to  hold  the  wheel  dresser.  The  hole  in 
the  bolt  is  just  large  enough  to  receive  the  dresser,  and 
the  small  screw  which  can  be  seen  in  the  picture  holds 
the  dresser  in  position. 

An  efficient,  though  simple,  tool  is  shown  in  Fig.  7. 
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FIG.  7.  TOOL,  FOR  FLANGING  COPPER  TUBING 


This  is  composed  of  two  straight  pieces  of  i-in.  square 
cold-drawn  steel,  with  three  holes  drilled  in  the  two 
pieces  as  shown,  so  that  each  piece  contains  only  one- 
half  of  each  hole.  The  holes  are  I in.,  A in.  and  I in. 

When  it  is  desired  to  put  a union  or  coupling  on  one 
end  of  a piece  of  copper  tubing,  the  coupling  is  slipped 
over  the  end  of  the  tubing,  then  the  end  of  the  tubing 
is  caught  between  these  two  pieces  of  steel,  the  size  of 
the  tubing  determining  the  size  of  the  hole  to  be  used. 
Then  the  pieces  are  clamped  into  a vise  so  that  the  end 
of  the  tubing  sticks  up  above  the  steel  blocks  about 
1 in.  One  blow  of  a hammer  on  a round  nosed  punch 
that  has  been  inserted  into  the  end  of  the  tubing  puts 
a flange  on  the  tubing  sufficient  to  hold  the  coupling. 

Standardization  of  Shotgun  Shells 

Early  in  1920  a campaign  was  launched  with  jobbers 
and  dealers  to  standardize  on  and  restrict  their  orders 
to  the  smallest  necessary  number  of  shotgun  loads.  At 
that  time,  for  instance,  in  12  Gage  smokeless  loads 
alone,  there  were  4,213  combinations. 

The  jobbers  and  dealers  responded  readily  to  the 
suggestion  that  the  loads  be  reduced  to  a common  sense 
basis  and  suggested  possible  eliminations. 

The  information  was  passed  on  to  the  ammunition 
companies  with  the  result  that  in  the  12  Gage  smoke- 
less loads  85  per  cent  were  eliminated  and  72  per  cent 
of  the  black  powder  12  Gage  loads  were  eliminated.  Thq 
same  proportion  holds  good  all  through  the  list  of  loads 
in  all  gages. 
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FIG.  4.  FIXTURE  FOR  TESTING  STRAIGHTNESS 
OF  CONNECTING  RODS 


FIG.  5.  TURNING  CRANKSHAFT  PINS 


FIG.  6.  GRINDING  CYLINDER  BORES  ON  A LATHE 
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Shafts  Weakened  by  Grinding  Cracks 

By  K.  Heindlhofer 

Causes  which  appear  insignificant  and  escape  gen- 
eral attention  oftentimes  produce  serious  results.  This 
is  illustrated  by  an  experience  on  hardened  and  ground 
shafts,  two  of  which  broke  in  succession  at  a load  con- 
sidered to  be  within  the  safe  limit.  Due  to  the  fact  that 
the  acting  forces  and  running  conditions  were  well 
defined  and  known,  a record  of  this  incident  may  be  of 
interest  to  both  the  shop  and  engineers. 

The  shafts  which  broke  were  made  of  a 1 per  cent 
carbon,  1.5  per  cent  chrome  steel  of  high  quality.  They 
were  heat-treated,  which  resulted  in  a hardness  of  600 
Brinell.  The  shafts  were  ground  to  the  dimensions 
shown  in  Fig.  1 and  carried  four  ball  bearings  equally 
spaced  at  a distance  of  3.8  in.  The  two  inner  bearings 
carried  a vertical  load  of  4,550  lb.  each.  Practically  no 
torque  was  transmitted.  Due  to  the  equal  spacing  the 
outer  bearings  furnished  an  identical  reaction  load. 
The  maximum  stress  due  to  bending  was  31,800  lb.  per 
square  inch.  The  speed  of  rotation  was  1,450  r.p.m. 
A revolution  counter  indicated  the  total  revolutions  of 
the  shaft. 

The  first  shaft  broke  after  195,000  revolutions  or 
2}  hr.  A second  shaft,  which  was  made  exactly  the 
same  as  the  first,  met  the  same  fate  after  10,000  revolu- 
tions or  less  than  7 min.  This  was  a surprise,  as  smaller 
size  shafts  under  similar  stresses,  had  given  continuous 
service. 

After  the  second  shaft  broke  both  failures  were 
closely  investigated.  The  investigation  revealed  the 
presence  of  grinding  stresses  and  cracks,  due  to  exces- 
sive pressure  of  the  wheel  when  grinding  the  shaft. 
In  both  cases  the  fracture  started  at  the  defective  sur- 
face. The  pressure  of  grinding  was  caused  by  a hump 
in  the  shafts,  which  were  warped  in  quenching.  Fig.  2 
is  a photographic  reproduction  of  the  cracks  in  both 
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12  threads  per  inch  L.H.  12  threads  per  inch  R.H. 
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FIG.  1.  DIMENSIONS  OF  THE  SHAFT 


shafts.  The  cracks  were  rendered  visible  by  deep  etch- 
ing in  boiling  60  per  cent  hydrochloric  acid. 

The  third  shaft,  which  was  identical  in  dimensions, 
material,  and  heat-treatment,  with  its  foregoers,  was 
ground  with  care  under  small  wheel  pressure.  It  was 
then  put  in  service  and  has  made  57,484,000  revolutions, 
which  corresponds  to  a 660  hr.  run.  It  is  still  in  perfect 
condition,  in  spite  of  the  fact  that  it  ran  under  the 
same  load  and  speed  as  the  first  two. 


The  great  difference  in  life  of  the  shafts,  caused  by 
improper  and  proper  grinding,  shows  the  evil  effect  of 
forced  grinding.  The  forced  grinding  may  render  the 
piece  useless,  which  fact  may  easily  escape  inspection, 
because  even  hair  cracks  are  generally  invisible  to  the 
eye. 

To  explain  the  failures  recorded  above,  let  me  call 
attention  to  the  behavior  of  a thick  glass,  into  which 
hot  water  is  suddenly  poured.  One  would  not  be  sur- 
prised to  see  the  glass  cracked  after  this  experiment. 
Something  similar  happens  in  forced  grinding.  A hard 
wheel  at  excessive  pressure  will  produce  an  instanta- 


FIG.  2.  THE  CRACKS  IN  BOTH  SHAFTS 


neous  local  heating  on  the  wheel.  The  locally  heated 
area  will  expand  and  produce  stresses.  In  addition  to 
the  heat  effect  at  high  wheel  pressure,  considerable  fric- 
tion is  created  between  the  work  and  wheel  which  trans- 
mits tangential  forces  between  the  two.  These  forces 
act  on  a very  small  area,  thus  the  unit  tangential  or 
shearing  stress  may  reach  a considerable  magnitude. 
A combination  of  the  heat  and  frictional  stresses  is,  in 
all  probability,  responsible  for  the  cracks.  These  cracks, 
if  on  the  surface,  are  not  very  dangerous  at  steady  load. 
Assume  the  shaft  was  not  rotating  but  subjected  to  a 
constant  load,  no  fracture  would  have  occurred.  It  was 
stated  above  that  the  shaft  broke  after  a certain  length 
of  time  (2i  hr.  in  the  first,  and  7 min.  in  the  second 
case) . The  influence  of  the  time  to  produce  fracture  is 
explained  by  the  fact  that  the  stresses  on  the  top,  caused 
by  the  bending,  are  opposite  in  direction  to  those  on  the 
bottom  of  the  shaft.  After  each  half  revolution  the 
compression  and  tension  stresses  reverse;  thus  at  each 
revolution  two  reversals  take  place.  It  is  a well  known 
fact  that  alternating  stresses  cause  fracture  in  the  mate- 
rial even  below  the  elastic  limit.  In  this  case  no  appre- 
ciable permanent  deformation  will  occur,  thus  the  local 
high  stresses  at  the  ends  of  cracks  will  not  be  reduced  by 
permanent  stretch  such  as  would  be  the  case  on  a still- 
standing shaft.  Therefore,  fracture  will  start  at  the 
cracks  as  soon  as  the  metal  is  fatigued  at  these  severely 
stressed  points. 
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Experimental  Use  of  Liquid  Air  and  Explosives 
for  Tightening  Body-Bound  Bolts 

Cylindrical  and  Taper  Bolts  Contracted  by  Liquid  Air  and  Allowed  To  Expand 
After  Insertion — Cylindrical  Bolts  Expanded  in  Place  by  Explosives 

By  H.  L.  WHITTEMORE 

U.  S.  Bureau  of  Standards,  Washington,  D.  C. 


BODY-bound  bolts  are  used  in  the  Navy  for  attach- 
ing the  lugs  of  turret  guns  to  the  supporting 
girder,  and  for  other  purposes.  Taper  bolts  have 
been  successfully  used,  but  other  possible  means  o' 
securing  the  same  results  were  made  the  subject  of 
investigation  and  experiment. 

The  experiments  described  in  this  report,  undertaken 
at  the  request  of  the  Bureau  of  Construction  and  Re- 
pair, Navy  Department,  were  made  to  determine  the 
force  required  to  cause  slipping  of  a body-bound  bolt. 
Two  methods  of  obtaining  a metal  contact  between  a 
bolt  and  the  material  surronunding  it  were  used. 

Tests  were  made  on  bolts  which  had  been  body-bound 
by  the  following  methods:  (1)  Liquid  air,  shrinking 
the  bolt  by  immersing  in  liquid  air  and  allowing  it  to 
expand  in  the  hole;  (2)  explosives,  inserting  the  bolt 
which  was  a loose  fit  in  the  hole  and  expanding  it  by 
an  explosive  charge  placed  in  a small  hole  in  the  axis 
of  the  bolt. 

Liquid  Aie  Tests  on  Cylindrical  Specimens 

Theory:  The  boiling  temperature  of  liquid  air  is 
about  — 190  deg.  C.  ( — 310  deg.  F.)  and  room  tempera- 
ture is  about  20  deg.  C.  (68  deg.  F.).  It  seems  that  a 
temperature  range  in  the  bolt  of  about  200  deg.  C.  can 
be  obtained.  The  co-efficient  of  linear  expansion  for 
steel  is  at  least  0.000010  in.  per  deg.  C.,  at  normal  tem- 
perature, although  this  value  may  not  be  correct  at  very 
low  temperature.  For  the  temperature  range  available, 
the  change  in  dimensions  will  be  about  0.0020  in.  per 
inch.  It  seems,  therefore,  that  a bolt  or  pin  1 in.  in 
diameter  would  become  0.002  in.  smaller  (0.998  in.  in 
diameter)  if  immersed  in  liquid  air  until  it  had  reached 
the  boiling  temperature  of  the  air  and  would  return 
to  its  former  diameter  upon  reaching  room  temperature. 

Specimens:  In  order  to  demonstrate  the  practica- 
bility of  this  method  of  body-binding  bolts  the  follow- 
ing tests  were  made.  Six  blocks  of  mild  steel  were 
prepared,  each  li  x 3 x 6 in.  A hole  was  bored  through 
each  piece  in  the  center  of  the  largest  face.  The  holes 
were  carefully  hand  reamed  with  an  expansion  reamer 
and  had  a diameter  of  1.0056  in. 

Three  machine  steel  pins,  3 in.  long  were  made  for  the 
holes.  The  diameters  were  1.0066  in.,  (mark  0.001), 
1.0071  in.,  (mark  0.0015),  and  1.0076  in.,  (mark  0.002), 
the  "mark”  is  the  amount  that  the  pin  diameter  ex- 
ceeded the  diameter  of  the  holes; 

Assembling  of  Specimens:  The  pins  were  held  by 
blacksmiths’  tongs  and  dipped  vertically  into  liquid  air. 
When  ebullition  ceased,  indicating  that  they  had  reached 
the  temperature  of  the  air,  one  pin  was  withdrawn  and 
placed  in  the  hole  in  one  of  the  blocks ; the  second  block 
was  placed  over  the  pin.  If  the  blocks  failed  to  meet  on 
the  pin  the  upper  block  was  driven  with  a hand  sledge. 
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The  pin,  marked  0.001,  entered  the  holes  readily  and 
the  specimen  was  assembled  without  driving.  The  pin, 
marked  0.0015,  stuck  and  although  driven  quickly  only 
projected  about  A in.  through  the  top  block  and  lacked 
about  I in.  of  passing  through  the  lower  block.  After 

TABLE  I.  PULL  REQUIRED  TO  SEPARATE  THE  BLOCKS. 


(STRAIGHT  PINS) 


First 

Starting  Slipping 

Second 

Starting 

Slipping 

Spec. 

Mtfk 

Block 

Load  Load 

Block 

Load 

To  Slip 

Lb.  Lb. 

To  Slip 

Lb. 

Lb. 

0.001 

bottom 

6,420  5,300  to 

4,000 

top 

9,470 

6,310 

O.OOIS 

bottom 

7.060  

top 

8,080 

6,700 
0.  l2in.-6,230 
0. 25  in. -6, 000 
0. 50in.-3.000 

0.002 

(0.0014) 

top 

8,800  6,200* 
5,900* 
0.02in.-5,820 

0. 106  in.-5.800 
0.200  in.-5,800 

bottom 

10,990 

6,000 

* After  slipping  started  the  teeting  maohine  was  stopped.  Slipping  continued  at 
lower  loads. 

entering  the  holes  the  pin  was  immovable  in  about  one 
half  minute. 

As  it  was  obviously  impossible  to  assemble  the  third 
specimen,  pin  marked  0.002,  it  was  filed  down  in  a lathe 
to  a diameter  of  1.007  or  0.0014  in.  larger  than  the  hole. 

TABLE  II.  UNIT  FRICTIONAL  RESISTANCE 
Top  Block  Bottom  Block 
Specimen  Mark  Lb.  per  Sq.in. 

0.001  2,410  1,635 

0.0015  r060  1,800** 

0.0014  27240  2,800 

**  The  pin  did  not  extend  through  the  hole. 

This  pin  required  some  driving  to  bring  the  blocks  to- 
gether but  no  difficulties  were  encountered. 

Testing:  After  reaching  normal  temperature  the 
specimens  were  loaded  in  a Riehle  testing  machine, 
having  a capacity  of  100,000  lb.,  so  that  the  blocks  were 
forced  apart.  The  load  was  applied  parallel  to  the 
axis  of  the  pin.  The  results  are  given  in  Table  I. 

The  area  of  the  cylindrical  surface  of  the  hole  is 
about  3.93  sq.in.  The  unit  frictional  resistance  shown 
in  Table  II,  may  be  found  by  dividing  the  slipping  load 
by  this  area. 

Examination  of  the  pins  and  holes  after  their  separa- 
tion showed  that  the  surfaces  were  perfectly  smooth 
where  they  had  been  in  contact.  All  of  the  holes  showed 
some  depressions  below  the  reamed  surface  where  the 
metal  had  been  torn  previous  to  the  hand  reaming 
operation.  In  general  these  areas  did  not  exceed  per- 
haps 5 per  cent  of  the  total  surface. 

Conclusions:  These  results  show  practically  no  dif- 
ference in  the  friction  between  the  pin  0.001  and  the  pin 
0.0015  in.  larger  than  the  hole.  The  average  for  both 
of  these  was  1,9978  lb.  or  practically  2,000  lb.  per 
square  inch. 

The  average  for  pin  marked  0.002  was  2,520  lb.  per 
square  inch.  This  may  have  been  due  the  fact  that  the 
holes  in  these  blocks  apeared  to  have  less  torn  surface 
than  the  others  so  that  a larger  surface  was  in  contact 
with  the  pin. 
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If  the  pin  0.001  in.  larger  than  the  hole  caused  a com- 
prehensive stress  in  either  the  pin  or  the  block  equal  to 
the  yield  point  of  the  material,  as  appears  probable  from 
computation,  then  the  pin  0.0015  in.  larger  would  not 
cause  an  appreciably  higher  stress.  It  would  merely 
cause  permanent  deformation  of  the  material  in  the  pin 
or  block,  possibly  both.  The  fact  that  the  starting  loads 
appear  to  be  about  the  same  for  all  the  specimens, 
within  the  limits  of  the  experimental  errors  involved, 
tends  to  show  that  the  highest  loads  for  these  materials 
were  reached. 

Apparently  by  the  use  of  liquid  air,  pins  or  bolts  can 
readily  be  assembled  if  their  diameter  is  larger  than 
that  of  the  hole  by  0.001  in.  for  every  inch  of  pin 
diameter. 

Liquid  Air  Experiments  on  Taper  Pins 

Since  in  the  use  of  liquid  air  on  cylindrical  pins  diffi- 
culty was  found  in  inserting  the  pins  in  holes  after  cool- 
ing, it  was  suggested  that  experiments  with  taper  pins 
be  made.  The  experiments  described  here  were  made  on 
taper  pins. 

Specimens : Six  pieces  of  mild  steel  li  x 3 x 6 in.,  the 
same  as  used  in  the  previous  tests,  were  used  for  the 
plates  in  these  tests.  The  blocks  were  secured  in  pairs 
and  a taper  hole  bored  through  them  in  an  engine  lathe. 
A steel  pin  about  4i  in.  long  was  turned  to  fit  each  of 
the  three  pairs  of  blocks. 

The  diameter  of  each  pin  was  measured  at  each  one- 
half  inch  along  its  length,  and  the  measurements  plotted 
to  an  enlarged  scale.  The  taper  was  somewhat  irregular 
but  an  average  value  was  obtained  from  a line  drawn 
through  the  points.  The  average  values  are  given  in 
Table  III. 

. Assembling:  The  blocks  were  placed  so  that  the  holes 
were  in  line  and  the  pins  which  had  been  cooled  in  liquid 
air  were  inserted  in  the  boles  and  seated  by  a few  light 
blows  followed  by  one  comparatively  heavy  blow  from  a 
hand  sledge.  The  pins  and  blocks  were  easily  and 
quickly  assembled  due  to  the  taper  of  the  holes. 

Testing:  After  attaining  room  temperature  the 
blocks  were  separated  in  a Eiehle  testing  machine 


ing  load  was  the  maximum  load,  the  slipping  load  being 
considerably  lower  and  rapidly  falling  to  zero.  The 
amount  of  shrinkage  in  diameter  of  the  pins  included  in 
the  table,  was  determined  from  the  change  of  the  posi- 
tion of  the  plates  on  the  pins,  after  the  pins  had  been 
contracted  by  liquid  air.  The  values  are  based  on  the 
assumption  that  all  the  deformation  took  place  in  the 
pin. 

A comparison  of  the  results  obtained  with  cylindrical 
and  taper  pins  shows  that  the  average  unit  frictional 
resistance  is  about  40  per  cent  higher  for  the  taper  pins 
than  for  the  cylindrical  ones.  The  table  shows  that  the 
value  of  the  unit  frictional  resistance  is  dependent  upon 
the  relative  shrinkage  of  the  pin  to  the  plate  and  is 
approximately  proportional  to  the  amount  of  shrinkage. 
The  load  necessary  to  force  pin  No.  3 out  of  the  two 
blocks  is  approximately  twice  the  load  necessary  to 


TABLE  V.  SIZES  OF  BOLTS  AND  CHARGES  OF  EXPLOSIVE 


Outaide 

Computed 

Di*m. 

Plate 

Pneaure 

Bolt  Hole 

Diam. 

Hole 

Lb.  per 
Sq.In. 

Bolt 

In. 

In. 

Dia.  In. 

Detonator 

Charge 

2 

0.502 

1.250 

1.264 

IS  grains 

10  grams 

125,000 

3 

0.502 

1.250 

1.264 

15  grains 

8.5  grams 

107,000 

5 

0.381 

1.248 

1.264 

15  grains 

5 grams 

125,000 

6 

0.384 

1.250 

1.264 

35  grains 

none 

25,000 

4 

0.632 

1.250 

1.252 

-1.309 

15  grains 

5 grams 

37,500 

I 

0.637 

1.250 

1.277 

-1.310 

15  grains 

7 grams 

51.000 

force  the  other  pins  out  of  each  block,  since  the  area  of 
contact  is  about  double.  The  results  are  in  close  agree- 
ment with  the  experimental  data  upon  the  slipping  loads 
for  shrink  and  force  fits,  published  in  the  American 
Machinist,  Feb.  16,  1899,  by  John  H.  Wilmore. 

Test  of  Body-Bound  Bolts  Expanded  by 
Explosive  Charge 

In  order  to  determine  the  effect  of  expanding  the  bolts 
by  me$ns  of  high  explosives,  two  sets  of  plates  with  six 

TABLE  vl  slipping  loads 

Mu- 

Load  in  Pound*  (or  Different  Amount*  of  Slip* — -Through  imum 

Bolt  0.05  ill  I li  3 Top  Load 

No.  Inch  Inch  Ineh  Inch  Inch  Inoh  Inch  Plate  Lb. 

1 22.000  27,300  26,700  23,000  24,000  7,000  27,300 

3 29,600  26,000  29,600  29,200  27,200  24,000  19,300  23.000  29,600 

3 23,000  20,000  21,700  21,000  18,000  10,000  7,000  600  23.000 

6 4,250  1,700  1,000  4,250 


TABLE  III. 

AVERAGE  TAPERS  AND  DIAMETERS  OF  PINS. 

Taper 

Approximate 

Block 

Mean  Diam 

Pin  No. 

In.  per  Ft. 

Value 

of  Hola,  I: 

I 

0.0535 

1/16 

upper 

lower 

1.1593 

1.1547 

2 

0.024 

1/32 

upper 

lower 

1.0802 

1.0776 

3 

0.0456 

3/64 

upper 

lower 

1 . 0954 

1 . 0903 

having  a capacity  of  50,000  lb.  The  load  was  so  applied 
as  to-  cause  slipping  of  the  pin  in  one  block  at  a time, 
except  for  No.  3.  This  was  loaded  so  as  to  force  the 


TABLE  IV. 

PULL  REQUIRED  TO  SEPARATE  THE 

BLOCKS 

(TAPER  PINS) 

Amount  of 

Unit 

Block 

Area  of 

Shrinkage 

.Starting 

Frictional 

No. 

Contact 

In  Diam. 

Load 

Resistance 

Sq.In. 

In. 

Lb. 

Lb.  Sq.In. 

1 upper 

4.55 

0.0024 

14,300 

3,140 

1 lower 

4.53 

0. 0022 

12,400 

2,740 

Average 

4.54 

0.0023 

13,100 

2.940 

2 upper 

4.24 

0.0022 

3,090 

2 lower 

4.23 

0.0016 

10,800 

2,550 

Average 

4.23 

0.0019 

2,820 

> upper] 

\ lower  / 

8.53 

0.0024 

27,000 

3,240 

pin  out  of  both  blocks  at  the  same  time,  slipping  occur- 
ring in  each  simultaneously. 

Results:  The  results  of  the  test  are  given  in  Table 
IV.  The  values  reported  for  the  unit  frictional  resist- 
ance are  obtained  by  dividing  the  starting  load  by  the 
area  of  contact  between  the  block  and  pin.  The  start- 


li-in. bolts  were  submitted  for  test  and  examination. 
The  thickness  of  the  plates  submitted  was  lft  in.  One 
set  of  plates  contained  bolts  Nos.  2,  8,  4,  5 and  6,  and 
the  other  set  contained  bolt  No.  1.  Bolts  Nos.  2 and  3 
were  driven  about  ft  in.  out  of  the  plates,  and  the 
threaded  portion  carried  away  due  to  the  method  of 
firing  as  described  in  the  report  of  the  Naval  Proving 
Grounds.  The  size  of  the  bolts,  and  the  charges  used 
are  given  in  Table  V. 

Bolt  No.  6 fired  with  detonator  alone  was  the  only  one 
that  could  be  moved  after  testing  as  none  of  the  others 
could  be  turned  with  a 24-in.  wrench. 

Testing:  Bolts  Nos.  1,  3,  5 and  6 were  tested  in  a 
50,000-lb.  Riehle  testing  machine.  The  amount  of  slip 
was  measured  and  the  corresponding  load  necessary  to 
force  the  bolt  out  of  plates  was  observed. 

Results:  The  slipping  loads  for  different  amounts  of 
slip  are  given  in  Table  VI. 

It  will  be  seen  that  the  starting  load  was  not  neces- 
sarily the  maximum  load.  In  fact,  for  some  of  the 
bolts,  the  maximum  load  was  not  reached  until  the  bolt 
had  slipped  from  i to  J in.  For  all  the  bolts  tested 
except  No.  6,  which  was  not  expanded  sufficiently,  a load 
near  the  maximum  was  necessary  to  produce  a slipping 
of  1 in.  or  more. 
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In  Table  VII  the  charge  and  pressure  used  in  expand- 
ing the  bolt,  the  maximum  slipping  load  and  unit  fric- 
tional resistance  are  given.  The  percentage  of  metal 
of  the  bolt  remaining  after  drilling  the  hole  for  the 
charge  is  also  given. 

After  the  bolts  had  been  forced  out  of  the  plates,  the 
surfaces  of  both  the  bolts  and  holes  were  examined  to 
determine  if  the  bolts  had  been  in  contact  with  the  holes. 


TABLE  VII.  CHARGES  AND  PRESSURES  IN  EXPANDING,  SLIPPING 
LOADS  AND  UNIT  FRICTIONAL  RESISTANCE 


I 

3 

5 

t 


Inch 

0.637 

0.502 

0.381 

0.384 


h i 

O 


« 

a 


°5 

-*j= 

®o 

a 

f 

6 

§ 

1 

Grain* 

Grams 

Lb.  So.In. 

IS 

7 

51,000 

IS 

8.5 

107,000 

IS 

5 

125,000 

35 

none 

25,000 

.A, 

55  j 

s 

•2  8 

— - M M 

y-H 

is 

U.S 

a a 

-cl 

f! 

•a  <» 

m o u n 
Metal  o 
R e in  a i 
After  D 
Hole 

s 

a 

< 

Lb. 

Lb.  S'i . I n . 

Per  Cent 

27,500 

2,240 

75.0 

29,600 

2.410 

84  0 

23,000 

1,880 

91  0 

4,250 

350 

91.0 

For  bolts  Nos.  3 and  5,  surfaces  ap'peared  to  have  been 
in  good  contact  while  bolt  No.  1 showed  only  about 
four-fifths  of  the  surface  in  contact.  Bolt  No.  5 showed 
only  about  one-twentieth  of  the  surface  in  contact  near 
the  head  end. 


Conclusions:  The  results  of  the  test  show  that  with 
the  use  of  liquid  air,  a tighter  fit  can  be  obtained  with  a 
tapered  bolt  than  with  a cylindrical  one.  The  average 
unit  frictional  resistance  of  the  test  on  cylindrical  pins 
is  2,150  lb.  per  square  inch  while  the  average  value  for 
the  tapered  pin  is  3,000  lb.  per  square  inch. 

Moreover,  less  difficulty  was  encountered  in  assem- 
bling the  blocks  with  a taper  pin  than  with  a straight 
one. 

The  test  of  the  bolts  expanded  by  explosive  charges 
shows  that  satisfactory  results  can  be  obtained  by  this 
method.  The  average  unit  frictional  resistance  of  bolts 
Nos.  1,  3 and  5 was  2,120  lb.  per  square  inch,  which  is 
the  same  as  that  developed  in  the  experiments  of  shrink- 
ing cylindrical  oversize  pins  by  liquid  air. 

It  appears  from  these  tests  that  the  size  of  the  hole 
drilled  in  the  bolt  has  a greater  effect  in  producing  a 
tight  fit,  than  the  pressure  due  to  the  explosive  charges. 
A li-in.  bolt  containing  a hole  larger  than  about  4 in. 
in  diameter  would  be  materially  weakened,  because  of 
the  reduction  in  cross-sectional  area.  It  appears  how- 
ever, that  a correct  combination  of  the  size  of  the  hole 
and  pressure  of  explosive  charge,  could  be  used  to  pro- 
duce a very  satisfactory  fit  without  weakening  the  bolt 
more  than  10  per  cent. 


What  Is  the  Most  Economical  Belt? 

By  W.  F.  Schaphorst 

A belt  user  recently  wrote  to  a dealer  in  belts  and 
asked:  “What  kind  of  belt  is  the  most  economical  in 
the  long  run?” 

The  dealer  replied:  “The  belt  that  will  transmit 
the  most  power  per  square  foot  of  its  area  during  its 
natural  length  of  service  is  the  most  economical.” 

This  answer  may  be  correct.  In  fact,  it  is  correct. 
But,  now  that  the  belt  user  has  the  answer  what  is  he 
going  to  do  with  it?  The  answer  is  certainly  a very 
vague  one.  Very  likely  the  user  knew  that  much  about 
it  before  he  asked  the  question.  What  the  user  wants 
to  know  is  I believe:  What  kind  of  belt  is  the  most 
economical  in  the  long  run — leather,  cotton,  rubber, 
camel’s  hair,  balata,  etc.? 

In  spite  of  all  of  the  substitutes  that  have  been 
manufactured,  leather  belting  still  predominates.  It 
is  the  superior  belting  for  general  machine  shop  work. 
Where  belts  must  be  shifted  from  pulley  to  pulley 
there  is  nothing  better.  In  fact  where  finger  shifters 
are  employed  nothing  but  leather  belts  should  ever  be 
permitted.  Leather  belts  are  also  superior  for  use  on 
quarter  turn  drives,  reversing  drives,  or  wherever  there 
is  constant  side  pull,  slipping  and  jerking. 

The  cotton  belt  has  largely  replaced  the  leather  belt 
in  outdoor  power  transmission  as  in  connection  with 
threshing  machines.  It  has  also  largely  replaced  the 
leather  belt  in  industries  where  much  dirt  and  grit  is 
encountered,  as  in  cement  mills,  brick  plants,  flour 
mills,  crushing  plants,  etc.  It  is  an  excellent  belt  for 
use  in  hot  and  dry  places.  It  is  very  strong  and  dur- 
able, but  must  never  be  used  in  connection  with  finger 
shifters  because  such  shifters  wear  the  edges  rapidly 
causing  them  to  fray  and  unravel  and  fail  prematurely. 

There  are  a number  of  rubber  composition  belts  on 
the  market,  and  it  is  claimed  by  many  users  that  these 


belts  are  superior  to  the  leather  belts,  which  may  be 
true  for  their  own  conditions.  It  is  the  writer’s  belief 
that  the  rubber  belt  is  superior  to  the  leather  belt 
for  use  in  wet  or  damp  places,  as  in  paper  mills,  dye 
houses,  laundries,  etc.  In  fact,  it  has  practically  re- 
placed the  leather  belt  in  all  of  these  industries.  Like 
the  cotton  belt,  however,  it  must  never  be  used  in  con- 
nection with  finger  shifters  because  of  the  fact  that  it 
has  a fabric  core  which  gives  it  its  strength  and  which 
will  cause  premature  failure  when  the  edges  are  once 
worn  or  frayed. 

The  life  of  a belt  depends  largely  upon  the  good 
start  that  it  gets,  in  the  same  way  that  the  success  or 
failure  of  a man  depends  largely  upon  the  care  given 
him  during  his  childhood.  Therefore,  when  putting  a 
new  belt  on  the  pulley  too  much  care  cannot  be  given  to 
it  to  see  that  it  is  put  on  right.  The  ends  should  be 
cut  square.  If  the  joint  is  glued  there  should  be  no 
“kinkiness”  in  the  belt. 

Shafts  and  pulleys  should  be  aligned  as  perfectly 
as  possible  so  that  there  will  be  no  side  slipping,  no 
forcing,  no  everlasting  running  off  and  no  sidepull. 

Occasionally  there  is  something  inherently  wrong 
in  the  belt  itself  so  that  after  a few  days  of  operation 
it  will  run  crooked  in  spite  of  the  care  first  given  it. 
This  may  be  due  to  the  fact  that  one  side  of  the  belt 
was  stronger  than  the  other,  consequently  the  weaker 
side  stretched  most  and  as  a result  the  belt  began 
operating  imperfectly.  When  this  happens  the  belt 
should  be  taken  off  and  the  imperfection  carefully 
removed.  Unless  this  is  done  it  is  obvious  that  there 
will  always  be  some  side  slip  or  side  pull  and  the  life 
of  the  belt  will  be  materially  reduced.  It  pays  to 
watch  new  belts  carefully  and  see  that  they  get  a proper 
start  in  life.  By  so  doing  much  money  will  be  saved. 

It  is  impossible  of  course,  to  answer  the  above  ques- 
tion completely  and  with  absolute  accuracy,  but  the 
writer  feels  that  his  reply  is  at  least  more  definite  and 
more  satisfactory  than  the  reply  given  by  thfe  dealer. 
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Devoted  to  tho  oxehango  of  information  on  useful  methods.  Its  scope  includes  all  divisions  of  the  machine  building  in- 
dustry, from  drafting  room  to  shipping  platform.  The  articles  are  made  up  from  letters  submitted  from  all  over  the  world. 
Descriptions  of  methods  or  devices  that  have  proved  their  v«due  are  carefully  considered  and  those  published  are  paid  for. 


Milling  a Scroll 

By  J.  A.  Camm 

An  unusual  example  of  milling  with  the  machine 
set-up  for  the  operation  is  shown  in  the  accompanying 
illustrations. 

The  work,  Fig.  1,  consists  of  a cast-iron  disk,  17  in. 


FIG.  1.  THE  FINISHED  SCROLL, 


in  diameter  and  2 in.  thick,  and  is  used  for  a mold  for 
spiral  packing.  The  groove  is  1 in.  wide  and  1 in.  deep 
with  a 1-in.  wall  making  the  pitch  of  the  scroll  11  in. 

In  order  to  secure  the  circular  pitch  of  11  in.  it  was 
necessary  to  revolve  the  4-pitch  screw  in  the  table  of 
the  nulling  machine  six  times  to  one  revolution  of  the 
rotary  table  holding  the  work.  This  was  accomplished 
by  rigging  up  a standard  dividing  head,  as  shown  in 
Fig.  2,  by  attaching  the  universal  joint  to  the  worm 
shaft  and  driving  through  the  wormwheel  to  the  screw 
by  means  of  change  gears. 


FIG.  2.  MACHINE  SET-UP  FOR  MILLING  THE  SCROLL 


A Difficult  Piece  to  Hold  for  Tapping 

By  Amos  Ferber 

Because  of  its  thin  walls  and  small  diameter  in  pro- 
portion to  the  size  of  the  tap,  the  piece  shown  in  the 
illustration  gave  all  sorts  of  trouble  in  holding  it  for 
the  tapping  operation.  After  many  experiments,  the 
device  here  described  was  made,  enabling  the  operator 
to  reach  a production  of  680  pieces  an  hour. 

The  jaws  A are.  fastened  to  the  top  of  the  block  B 
and  have  no  movement  except  for  purposes  of  adjust- 
ment. In  the  end  of  each  jaw  is  a hardened  steel  roll, 
grooved  to  lit  the  contour  of  the  work  and  serrated  cir- 
cumferentially with  a number  of  sharp  V-grooves  like  a 
thread  without  lead.  Through  the  center  of  the  block 
passes  a hollow  spring-operated  plunger  which  presses 
the  work  upward,  where  its  tapered  portion  enters  be- 
tween the  rolls,  the  serrations  of  which  match  the 
corrugations  of  the  work. 

This  results  in  an  extremely  strong  grip  on  the  work, 
without  tendency  to  crush  it,  and  has  the  further  advan- 
tage of  releasing  quickly  and  cleanly.  The  operator  has 
but  a single  lever  to  move  and  the  operation  of  tapping 
is  correspondingly  rapid.  Slippage  rarely  occurs. 


TAPPING  FIXTURE  FOR  THIN  WALLED  WORK 


The  device  was  designed  and  made  by  the  Anderson 
Die  Machine  Co.,  and  is  used  on  an  Anderson  reversing 
spindle  tapping  machine. 

Crane  for  Handling  Lathe  Chucks 

By  L.  H.  Gibbs 

I am  enclosing  a photograph  showing  a very  con- 
venient time-  and  labor-saving  lathe-chuck  crane  which 
we  made  and  applied  to  our  18-  and  20-in.  lathes.  The 
device  is  so  simple  that  I don’t  think  it  is  necessary  to 
go  into  details.  It  can  be  made  in  any  shop  that  has 
a blacksmith’s  forge. 

The  crane  revolves  in  a bracket  bolted  to  the  bed  of 
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THE  CRANE  ATTACHED  TO  LATHE 


the  lathe,  and  by  adjusting  the  lever-nut  which  screws 
on  the  hook,  the  chuck  can  be  raised  sufficiently  to 
clear  the  shears,  and  lowered  so  that  the  threads  on 
the  lathe  spindle  will  engage  properly  with  those  in  the 
chuck. 

I hope  that  this  device  will  prove  as  useful  to  some 
of  your  subscribers  as  some  of  those  published  in  your 
magazine  have  been  to  me,  even  though  I have  been  a 
subscriber  a very  short  time. 

Making  a Standard  Pinion  Cutter 
Do  Double  Duty 

By  Milton  Wright 

The  jnachine  shown  in  the  illustration  is  a standard 
pinion  cutter  except  for  the  additional  slide  at  the  front, 
and  the  cam  and  connections  that  actuate  it.  The  work 
is  a bronze  ring  which  forms  the  top  of  the  needle 
cylinder  of  a knitting  machine. 

The  rings  are  produced  in  large  quantities  and  in  a 
variety  of  sizes.  Each  ring  is  cut  with  a series  of 
closely-spaced,  rectangular-shaped  notches  or  grooves 
around,  its  circumference  like  teeth  in  a pinion,  and 
with  a corresponding  number  of  similarly  shaped, 
radially  disposed,  notches  across  its  beveled  upper  sur- 
face. The  two  series  of  grooves  must  bear  a certain 


STANDARD  PINION  CUTTER  WITH  EXTRA  HEAD 


definite  relation  to  each  other  with  respect  to  position, 
and  within  very  close  limits,  but  they  do  not  coincide. 

The  pinion  cutter  as  originally  built  would  cut  either 
series  of  grooves  separately,  or  would  cut  them  both  at 
one  setting  in  two  revolutions  of  the  indexing  mechan- 
ism, provided  the  machine  was  reset  between  each  turn. 
But  this  would  require  more  time  than  the  cutting,  so 
the  attachment  was  devised  that  enables  the  machine 
to  complete  both  operations  simultaneously,  making  a 
finished  ring  at  each  revolution. 

The  construction  of  the  device  is  amply  evident  from 
the  picture  and  needs  no  description.  The  production 
ranges  from  eleven  to  fourteen  completed  rings  per 
hour,  according  to  diameter.  One  operator  handles  six 
machines. 

Step  Bearings  for  a Light  Jib  Crane 

By  W.  Burr  Bennett 

The  accompanying  sketches  show  the  bearings  de- 
signed for  a light  jib  crane  to  serve  lathes,  boring  mills 
and  similar  machines.  The  thrust  and  radial  features 


FIGS.  1 AND  2.  CRANE  WITH  BEARINGS  IN  POSITION. 
AND  BEARING  DETAILS 


have  worked  out  satisfactorily.  Fig.  1 indicates  the 
position  of  the  bearings  at  the  top  and  bottom  of  the 
crane,  while  Fig.  2 gives  a sectional  view  of  the  bearing 
construction.  The  outer  race  A,  detailed  in  Fig.  2,  is 
supported  in  the  bracket  D,  shown  in  Fig.  1.  Part  A is 
made  of  oil  quenching,  non-warping  tool  steel,  while  the 
races  are  polished  out  after  hardening  and  are  not 
ground.  The  inner  race  B is  of  the  same  material  as 
part  A and  is  finished  in  the  same  manner.  The  balls 
C are  hardened  and  ground  steel.  Pilot  F is  used  merely 
as  an  aid  in  assembling. 
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Jig  for  Drilling  Pin  Holes  in  Round  Work 

By  Francis  Paquin 

Herewith  is  a sketch  of  a jig  for  drilling  holes  In 
pins  from  § to  1 in.  diameter. 

The  jig  body  consists  of  a hardened  V-block.  The 


JIG  FOR  DRILLING  PIN  HOLES  IN  ROUND  WORK 


clamp  A is  a slow  rise  cam  pivoted  on  stud  B and  may 
be  adjusted  to  take  different  diameters  of  work  by 
means  of  a slot  in  side  piece  C.  After  adjusting,  nut 
D is  tightened.  Bushing  E is  held  in  crosspiece  F. 
The  work  is  located  horizontally  by  pin  6.  The  form  of 
the  cam  should  be  such  that  on  clamping,  the  work  is 
forced  towards  the  pin. 

Quick-Acting  Wrench  * 

By  Chas.  H.  Willey 

One  of  the  boys  in  the  shop  had  an  old  automobile 
wrench,  and  having  an  inventive  mind  and  some  spare 
time  he  converted  it  into  a quick-acting  wrench  as 
shown  in  the  accompanying  sketch. 

A hole  was  drilled  in  the  worm  and  a pin  with  a 
spripg  was  inserted  as  indicated.  The  lower  lip  A of 
the  wrench  jaw  was  machined  to  allow  the  worm  to 
slide  out  of  engagement  with  the  rack  teeth  when 
upward  pressure  was  applied.  The  sketch  tells  the 
story  and  the  inventor  passes  the  idea  along  to  those 
who  may  care  to  use  it. 


THE  ALTERED  WRENCH 


Attaching  a Wire  Rope  to  a Socket 
— Discussion 

We  are  in  receipt  of  a letter  from  the  National 
Bureau  of  Casualty  and  Surety  Underwriters  that  refers 
to  the  article  on  the  subject  of  attaching  a wire  rope  to 
a socket,  a brief  account  of  which  appeared  on  page  809 
in  our  issue  of  February  twenty-third. 

The  Bureau  states  that  while  it  understands  that  this 
method  of  attachment  is  advocated  also  by  others,  it 
seems  that  we  should  point  out  certain  limitations  to 
proper  execution  that  are  likely  to  exist.  The  limita- 
tions are  indicated  by  the  following  quotations  from  the 
letter: 

“While  this  method  of  attachment  when  properly  done 
gives  good  results,  so  much  depends  on  having  the  job 
done  under  perfect  conditions  that  it  should  not  be 
attempted  by  anyone  unless  he  is  certain  that  the  mate- 
rials he  uses  and  the  conditions  under  which  he  works 
are  perfect. 

“Frequently  an  elevator  cable  will  have  to  be  hitched 
to  a socket  in  a limited  period  of  time.  At  times  the 
work  may  be  done  in  some  place  where  the  repairman 
can  not  have  the  proper  equipment  with  which  to  work. 
As  a result  and  regardless  of  his  skill,  the  job  may  be 
imperfect. 

“If  you  will  refer  to  the  ‘Safety  Code  for  Elevators,’ 
published  by  the  American  Society  of  Mechanical 
Engineers,  you  will  find  that  they  advocate  the  turned-in 
method  of  attachment,  which  position,  I believe,  was 
taken  largely  because  of  their  realization  that  with  that 
method  there  is  a greater  chance  of  success  in  a greater 
number  of  cases  than  would  be  the  case  if  the  plan  sug- 
gested by  your  writer  were  followed.” 

Combined  Lathe  Center  and  Center  Scraper 

By  J.  A.  Raught 

The  illustration  shows  a combined  lathe  center  and 
scraper  for  drawing  over  centers  in  work  that  has  not 
been  truly  centered.  The  advantage  of  the  contrivance 


SCRAPER  FOR  DRAWING  A CENTER 


is  that  the  work  does  not  have  to  be  removed  from  the 
lathe  centers. 

In  using  it,  place  an  indicator  against  the  work,  chalk 
the  side  to  be  scraped  off  and  turn  down  the  thumbscrew, 
to  cause  the  cutter  to  press  against  the  work.  Roll  the 
shaft  part  way  around  and  back  by  hand,  then  relieve 
the  pressure  on  the  cutter  by  turning  back  the  thumb- 
screw. Repeat  if  necessary  until  the  center  is  drawn 
over  the  desired  amount.  The  groove  will  take  care  of 
the  chips. 
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EDITORIALS 


An  Aid  to  Foreign  Trade 

IT  MAY  surprise  some  people  to  learn  that  there  is 
coming  to  be  an  efficient,  active  and  much-consulted 
governmental  aid  to  foreign  commerce  in  Washington. 
It  is  the  Bureau  of  Foreign  and  Domestic  Commerce 
in  the  Department  of  Commerce,  and  some  idea  of  the 
esteem  in  which  it  is  now  held  may  be  gained  from  the 
fact  that  it  received  a larger  appropriation  from 
Congress  this  year  than  last,  a really  remarkable  tribute 
in  a time  of  retrenchment  like  the  present. 

The  director  of  the  bureau,  Dr.  Julius  Klein,  whose 
interesting  job  it  is  to  make  Secretary  Hoover’s  dream 
of  a government  department  to  which  business  men  can 
look  with  confidence  for  aid,  come  true,  attributes  the 
granting  of  the  increased  appropriation  to  the  voice  of 
American  business  which  made  itself  audible  to  the 
representatives  in  Washington  at  the  crucial  moment. 
That  American  manufacturers  and  merchants  are 
awakening  to  the  usefulness  of  this  bureau  is  indicated 
by  the  increase  in  the  number  of  daily  inquiries  from 
750  to  over  2,000.  The  inquiries  now  coming  in  are  not 
general  ones,  but  very  specific  requests  for  tariff  rates, 
market  conditions,  shipping  instruction,  etc. 

A significant  fact  is  the  way  in  which  several  recent 
foreign  loans  have  been  handled.  The  banks  which 
have  been  approached  for  loans  hate  applied  to  the  State 
Department  for  advice  as  to  the  advisability  of  granting 
them.  The  State  Department  has  given  its  opinion  from 
the  political  point  of  view,  but  has  asked  the  Department 
of  Commerce  for  its  judgment  on  the  economic  side. 

In  several  cases  the  Department  of  Commerce  has 
been  able  to  render  valuable  service  by  pointing  out  that 
no  possible  return  could  be  expected  by  American  mer- 
chants either  because  the  money  wanted  was  to  be  used 
for  bolstering  weak  budgets,  or  because  it  was  to  be 
spent  in  the  purchase  of  materials  under  specifications 
so  written  as  to  bar  Americans  from  bidding.  If  all 
foreign  loans  followed  this  procedure  we  should  be  in 
a fair  way  toward  having  a real  foreign  trade  policy. 

Machinery  concerns  that  are  not  making  use  of  the 
services  of  the  Bureau  of  Foreign  and  Domestic  Com- 
merce are  missing  an  opportunity.  The  more  inquiries 
it  receives  and  answers,  the  more  service  it  can  render 
and  the  more  support  it  can  expect  from  Congress. 

It’s  the  Kind  of  Overhead  That  Counts 

THERE  is  much  loose  talk  of  “overhead”  and  perhaps 
more  men  deceive  themselves  regarding  it,  than 
about  any  other  item  of  business.  Roughly  speaking, 
the  overhead  charges  of  many  businesses  seem  to  aver- 
age about  150  per  cent  of  direct  labor.  This  means 
very  little  unless  we  know  all  the  circumstances.  It 
isn’t  the  percentage  of  overhead  but  the  kind  of  over- 
head that  really  counts. 

If  the  work  is  such  that  no  machine  equipment  is 
required,  the  overhead  should  be  low  for  a high  over- 
head would  mean  too  much  rent  or  too  high  a cost  of 
inspection  and  supervision,  or  both. 


On  the  other  hand  a high  overhead  may  be  a sign  of 
good  management  for  it  is  the  total  cost  of  the  product 
which  counts,  and  not  any  single  item  which  enters  into 
that  cost.  If  the  increased  percentage  of  overhead  is 
due  to  a decreased  labor  cost,  owing  to  the  introduction 
of  improved  machinery,  it  may  easily  mean  a real 
economy. 

Be  sure  that  no  item  in  the  overhead  is  unnecessary. 
Be  sure  that  each  one  helps  to  make  the  product  better 
or  cheaper.  But  remember  it’s  the  kind  of  overhead  that 
counts;  not  the  overhead  itself. 

Machine  Tool  Users  Really  Buy  Production 

FEW  buyers  of  machine  tools  realize  the  instability 
of  the  market  or  how  limited  is  the  demand.  Even 
fewer  buyers  appreciate  how  much  they  depend  upon 
machine  tools  for  carrying  on  their  work,  or  how  help- 
less they  would  be  without  them. 

Without  machine  tools  there  would  be  no  manufactur- 
ing— our  industrial  development  would  cease.  An 
unhealthy  condition  among  builders  of  machine  tools 
affects  all  other  industry. 

Owing  to  the  high  production  secured  from  machine 
tools  and  their  long  life,  the  demand  can  be  supplied 
by  comparatively  few  machines.  This  means  that  the 
cost  of  development  of  special  tools  and  fixtures  must 
be  charged  to  a small  number  of  machines  and  shows 
why  machine  tools  cannot  and  should  not  be  sold  at  a 
price  per  pound  which  compares  with  that  asked  for 
other  machinery. 

As  a matter  of  fact,  the  purchaser  of  machine  tools 
really  buys  productive  capacity,  rather  than  so  many 
pounds  of  iron  and  steel.  He  buys  the  ability  to  pro- 
duce machinery  of  various  kinds  in  tremendous  quan- 
tities and  at  a relatively  insignificant  cost.  Whether  the 
machine  tool  be  large  or  small,  light  or  heavy,  is  of 
little  importance  if  the  production  is  satisfactory.  The 
cost  can  be  spread  over  so  many  thousands  of  pieces 
manufactured  as  to  be  almost  negligible. 

This  is  one  of  the  things  which  it  is  difficult  for  the 
manufacturer  who  uses  machine  tools  to  understand. 
Thanks  to  efficient  machine  tools  his  own  product  is 
low  in  price,  and  he  fails  to  realize  that  because  of 
this  very  efficiency  the  market  for  the  machine  tool 
is  limited. 

Take  the  case  of  a special  machine  for  a certain  motor 
part.  It  is  a very  ingenious  machine  and  does  its  work 
rapidly  and  well.  It  cost  something  over  a hundred 
thousand  dollars  to  develop  the  first  one  and  there 
probably  is  not  a market  for  over  one  hundred  such 
machines  in  this  country.  This  means  that  each  ma- 
chine must  carry  a development  burden  of  a thousand 
dollars  added  to  the  cost  of  building  and  selling,  plus 
a fair  profit.  And  yet  some  buyers  attempt  to  value 
such  machines  on  a pound  basis  as  though  they  were 
just  so  much  pig  iron  or  coal. 

They  must  remember  that  they  are  not  buying  merely 
machine  tools,  but  productive  capacity — and  they  must 
be  willing  to  pay  accordingly. 
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Clark  Gasoline  Elevating  Platform  Truck 

The  accompanying  illustration  shows  a gasoline- 
driven,  elevating,  platform  truck  that  has  recently  been 
placed  on  the  market  by  the  Clark  Tructractor  Co., 
Buchanan,  Mich.  The  truck  conforms  in  appearance 
and  uses  to  the  electric  lift  truck.  It  is  stated  to  have 
ease  of  maintenance  and  flexibility,  and  to  be  capable  of 
continuous  24-hour  service  if  necessary. 

The  loading  platform  is  26  in.  wide  and  54  in.  long. 
It  will  elevate  a load  of  4,000  lb.  from  a minimum 
height  of  11  in.  to  a maximum  height  of  16  in.  in  8 sec. 
Automatic  stops  are  provided  to  control  both  the  upper 
and  lower  limits  of  travel.  The  elevation  can  be  stopped 
at  any  point  by  means  of  a control  lever.  The  lifting 
mechanism  is  operated  by  hydraulic  pressure. 

The  power  for  both  the  locomotion  of  the  truck  and 
the  elevation  of  the  load  is  derived  from  a 15-hp.,  4-cyl- 
inder tractor  engine,  having  34-in.  bore  and  44-in. 
stroke.  The  motor  is  mounted  in  the  closed  compart- 
ment at  the  rear,  in  which  are  placed  also  such  parts  as 
the  transmission,  governor,  vacuum  tank  and  radiator. 

In  order  to  provide  three-point  suspension  for  the 
entire  tractor,  the  forks  carrying  the  steering  wheels 
are  supported  on  a steel  casting  pivoted  at  the  center  of 
the  frame.  The  two  steering  wheels  are  of  cast  steel, 
and  have  16  x 34-in.  tires.  The  two  rear  wheels  under 
the  loading  platform  serve  for  driving,  and  are  equipped 
with  104  x 5-in.  rubber  tires. 

The  drive  from  the  motor  is  through  a bevel  geared 
axle  equipped  with  ball  and  roller  bearings.  Two  speeds 
are  provided  in  each  direction.  The  construction  re- 


CLARK  GASOLINE  ELEVATING  PLATFORM  TRUCK 


sembles  very  much  the  standard  automotive  type,  so 
that  the  truck  can  be  cared  for  by  an  automobile  or 
truck  mechanic. 

The  driving  and  elevating  controls  are  mounted  on 
the  rear  of  the  engine  compartment,  where  the  driver 
rides  in  a standing  position.  The  brake  lever  pedal  is 
under  the  driver’s  foot,  so  that  the  tractor  stops  auto- 
matically if  the  operator  steps  off  the  machine  while  it 
is  running.  The  machine  is  especially  useful  for  de- 
partmental and  inter-plant  haulage.  It  will  climb  a 
grade  of  10  per  cent  with  a 4,000-lb.  load.  The  overall 
length  is  107  in.,  width  354  in.  and  height  51  inches. 


Baker  Locomotive-Type  Industrial  Crane 

The  photograph  shews  in  operation  a three-movement, 
locomotive-type  industrial  crane  recently  placed  on  the 
market  by  the  Baker  R.  & L.  Co.,  2180  West  25th  St., 


BAKER  LOCOMOTIVE-TYPE  INDUSTRIAL  CRANE 


Cleveland,  Ohio.  The  crane  is  intended  for  lifting  and 
carrying  work  of  all  sorts  about  shops  and  yards.  It 
has  a capacity  for  lifting  2,000  lb.  at  a radius  of  4 ft. 
from  the  pivot  of  the  crane,  and  1,600  lb.  at  a radius 
of  8 ft.  With  these  loads  held  on  the  hook,  the  cargo 
can  be  transported  from  one  place  to  another.  It  is 
easily  possible  to  raise  and  lower  the  boom,  which  is 
96  in.  long,  in  order  to  vary  the  radius  at  which  the 
lifting  is  done.  When  it  is  not  necessary  to  transport  a 
load,  but  merely  to  lift  it,  out-riggers  can  be  employed. 

The  operator  stands  on  a platform  at  the  rear,  and 
has  all  of  the  controls  on  the  dash  in  front  of  him. 
The  machine  is  driven  by  a series-wound,  totally  in- 
closed motor  running  at  1,150  r.p.m.  It  is  capable  of 
a speed  of  6 miles  per  hour  in  either  direction.  It  drives 
on  all  four  wheels,  and  steering  is  also  done  on  all  four 
wheels.  The  operator  steers  the  truck  by  means  of  the 
horizontal  tiller  handle. 

The  controller  is  of  the  drum  type  and  provides  three 
speeds  in  each  direction.  A quick  make-and-break 
switch  interlocks  with  the  controller,  and  is  operated  by 
the  brake  pedal,  so  as  to  break  the  circuit  when  it  is 
desired  to  stop.  Four  pairs  of  helical  springs  serve  to 
cushion  shocks  from  the  road  bed.  The  tires  are  solid 
rubber,  20  in.  in  diameter,  and  34  in.  in  width  in  the 
front  and  5 in.  in  width  under  the  crane  end.  Worm- 
type  axles  having  radial  and  thrust  ball-bearings  are 
provided.  The  wheels  are  of  steel. 

A 21-plate  Ironclad  battery  or  an  Edison  battery  may 
be  used.  The  battery  is  inclosed  in  a steel  compartment, 
the  sides  and  top  of  which  are  removable.  The  battery 
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and  the  crane-operating  mechanism  are  mounted  on  a 
base  that  swings  with  the  load  to  counterbalance  it. 

The  lifting  mechanism  is  controlled  by  a push-button 
located  on  the  dash  of  the  truck.  It  consists  of  a 
Sprague  electric  1-ton  hoist,  having  spur  and  worm  gear 
reduction,  and  driven  by  a totally  inclosed  motor.  An 
electric  brake  is  provided  on  it.  The  boom  may  be 
hoisted  by  means  of  a similar  1-ton  hoist  operated  by  a 
totally  inclosed  motor,  and  provided  with  a brake. 

In  order  to  swing  the  crane,  another  inclosed  motor 
with  an  electric  brake  is  provided.  The  battery  and 
crane  swing  about  a large  center  stud  on  a bearing 
28  in.  in  diameter  equipped  with  eighty-seven  1-in.  balls. 

The  hooks  can  be  hoisted  at  a speed  of  45  ft.  per 
minute  without  load,  20  with  1,000  lb.  load,  and  15  when 
carrying  a 2,000-lb.  load.  The  boom  can  be  raised  from 
the  bottom  of  its  travel  to  its  highest  position  in  10  sec. 
when  not  loaded,  and  in  15  sec.  when  carrying  1,000  lb. 
The  crane  can  be  swung  through  270  deg.  in  12  sec. 
whether  loaded  or  unloaded.  The  machine  weighs 
6,600  lb.  when  equipped  with  an  Edison  battery,  and 
6,730  with  an  Ironclad  battery. 

Cadillac  Electric  Furnace  Blast 

T£e  Clements  Manufacturing  Co.,  601  Fulton  St.,  Chi- 
cago, 111.,  has  just  placed  on  the  market  a motor-driven 
blast  for  attachment  to  small  gas  furnaces  such  as  are 
employed  for  heat-treating.  The  blast  consists  primar- 
ily of  a i-hp.  universal  motor  operating  on  any  specified 
voltage  from  32  to  250,  and  propelling  a small  blower. 

A view  of  the  blast  is  shown  on  the  right  of  the 
accompanying  illustration,  and  the  manner  of  attaching 
it  to  the  furnace  is  shown  at  the  left.  The  blower  is 
connected  to  the  gas  pipe,  draws  in  air  from  the  room, 
and  delivers  the  mixture  directly  to  the  furnace.  A 
damper  is  provided  for  regulating  the  mixture. 

The  motor  can  be  driven  from  the  lighting  circuit 
merely  by  attaching  a plug  to  a convenient  socket.  It 
can  thus  be  operated  without  the  necessity  of  having  the 
line  shaft  turning,  as  is  often  necessary  with  the  ordi- 
nary style  of  blower  equipment.  Due  to  the  speed  of 
the  motor,  the  furnace  can  be  brought  to  the  working 
temperature  very  quickly. 

Fluctuations  in  the  gas  pressure  do  not  affect  the 
operation  of  the  blower  or  of  the  furnace,  so  that  con- 
stant conditions  can  be  maintained  in  the  furnace.  The 
blast  delivers  210  cu.ft.  of  air  per  minute  when  running 
at  10,000  r.p.m.  It  weighs  9 lb.,  and  13  lb.  when  packed. 


CADILLAC  ELECTRIC  FURNACE  BLAST 


Lewis-Shepard  Stacker 

The  accompanying  illustration  shows  a machine  in- 
tended for  lifting,  transporting  and  tiering  materials  in 
a shop  or  warehouse.  The  device,  designated  as  a 


LEWIS-SHEPARD  STACKER 


stacker,  has  recently  been  placed  on  the  market  by  the 
Lewis-Shepard  Co.,  560  East  First  St.,  Boston,  Mass. 
It  is  made  of  structural  steel  and  is  mounted  on  three 
roller-bearing  wheels  7 in.  in  diameter,  so  that  it  can 
be  conveyed  about  the  shop  either  loaded  or  unloaded. 

The  handle  at  the  front  of  the  machine  serves  for 
both  pushing  and  steering.  This  can  be  done  with  the 
handle  upright  when  working  in  cramped  quarters.  The 
front  or  single  roller  can  be  lifted  when  the  machine  is 
in  position  to  operate,  so  that  the  two  steel  legs  rest  on 
the  floor  and  prevent  the  stacker  from  moving. 

The  work  rests  on  the  platform  at  the  right.  The 
platform  can  be  supplied  with  either  a roller  top  or 
a plain  top,  its  minimum  height  from  the  floor  in  the 
two  cases  being  10  and  8 in.  respectively.;  The  platform 
is  36  in.  wide  and  24  in.  long,  and  the  size  of  tbfe  whole 
base  39  x 50  inches. 

The  platform  travels  vertically  on  5-in.  channels,  one 
at  each  side.  Easy  movement  is  given  by  the  rollers 
running  on  the  edges  of  the  channels.  It  should  be  noted 
that  these  vertical  channels  are  hinged,  so  that  the 
top  portions  may  be  lowered.  It  is  thus  possible  to  move 
the  stacker  through  doorways.  The  height  at  which 
this  hinge  is  placed,  as  well  as  the  length  of  the  chan- 
nels, can  be  furnished  to  suit  the  work  at  hand.  The 
standard  machines  are  supplied  in  heights  up  to  14  ft. 
The  joint  can  be  locked  when  the  stacker  is  in  use. 

The  machine  may  be  operated  either  by  hand  or  by 
electric  power.  As  shown,  the  hand  crank  is  connected 
through  gearing  to  the  drum  on  which  the  cable 
connected  to  the  table  is  wound.  The  500-lb.  capacity 
stacker  has  a lifting  speed  of  13  ft.  per  minute  when 
the  cr«nk  is  turned  at  60  turns  per  minute.  With  the 
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same  speed  of  the  crank,  the  lifts  are  11,  8,  5 and  4 ft 
per  minute,  respectively,  for  the  machines  of  750,  1,000, 
1,500  and  2,000  lb.  capacity.  On  all  except  the  smallest 
size,  an  additional  speed  is  provided  that  doubles  the 
speeds  just  mentioned.  In  this  way  the  platform  may 
be  lifted  rapidly  when  lightly  loaded. 

When  lowering  the  platform  it  is  not  necessary  to 
turn  the  crank.  By  pulling  on  the  lever  above  the  gear- 
ing, the  brake  is  released,  so  that  the  weight  of  the  load 
causes  the  platform  to  descend.  As  soon  as  the  oper- 
ator ceases  to  pull  on  the  lever,  it  returns  to  its  original 
position  and  the  clutch  engages,  so  that  the  platform  is 
held  stationary.  The  speed  of  lowering  depends  upon 
the  force  with  which  the  lever  is  pulled.  The  combined 
clutch  and  brake  is  of  the  automobile  type,  and  has  a 
single  dry  plate.  It  is  completely  enclosed  and  is  self- 
adjusting. 

Geometric  Chamfer  Grinding  Fixture 

The  illustration  shows  a grinding  fixture  recently 
placed  on  the  market  by  the  Geometric  Tool  Co.,  New 
Haven,  Conn.,  for  grinding  chamfers  on  the  milled 
chasers  made  by  the  concern.  The  fixture  may  also  be 
used  for  grinding  tapped  chasers,  although  in  the  latter 
case  the  grinding  is  straight  and  does  not  conform  ex- 
actly to  the  contour  of  the  threads.  The  use  of  the 
fixture  permits  of  grinding  equally  all  chasers  of  a set. 
When  the  chamfers  are  ground  unevenly  most  of  the 
cutting  is  done  by  one  or  two  chasers,  which  is  apt  to 
result  in  threads  having  incorrect  lead  or  taper 

Either  left-hand  or  right-hand  chasers  may  be  ground 
on  the  fixture.  The  table  of.  the  fixture  is  graduated 
and  can  be  set  for  grinding  either  long  or  short  cham- 
fers. The  narrow  key  on  the  top  engages  the  keyway  in 
the  chaser  and  acts  as  a guide  while  grinding.  An  ad- 
justable stop  governs  the  position  of  the  chaser  with  re- 
spect to  the  grinding  wheel.  The  side  of  the  fixture  is 
graduated  to  permit  of  tilting  the  table  to  the  desired 
angle  of  chamfer  clearance.  One  grinding  fixture  accom- 
modates all  sizes  of  chasers.  When  used  for  A-in. 
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GEOMETRIC  CHAMFER  GRINDING  FIXTURE 

chasers,  it  is  necessary  to  remove  the  key  at  the  toD  of 
the  table  and  guide  the  chaser  in  the  keyway. 

The  fixture  may  be  bolted  to  the  table  of  the  grinding 
machine,  and  the  chaser  slid  forward  by  hand  to  the 
wheel  and  against  the  stop  provided.  It  may  be  set  for- 
ward by  means  of  the  machine  handwheel  or  lever.  The 
fixture  can  also  be  mounted  on  the  machine  slide,  and  the 
chasers  ground  by  passing  them  across  the  edge  of  the 
grinding  wheel.  For  this  purpose,  a wheel  of  sufficient 
size  must  be  available. 


Edlund  Bench  Hack  Sawing  Machine 

The  machine  shown  in  the  accompanying  illustration 
is  a power-driven  portable  hack  sawing  machine  for 
mounting  on  a bench.  It  has  recently  been  placed  on 
the  market  by  the  Edlund  Machinery  Co.,  Inc.,  Cortland, 
N.  Y.  It  is  intended  for  fast  cutting  on  small  jobs 
ordinarily  performed  by  hand,  or  on  work  regularly 
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performed  by  larger  machines.  It  can  be  used  on  tool 
steel  as  well  as  softer  metals. 

The  power  is  supplied  by  a small  electric  motor,  con- 
nected to  the  machine  through  gearing.  Current  for 
the  motor  can  be  taken  from  any  convenient  lighting 
socket.  The  saw  arm  has  two  rods  on  which  the  saw 
frame  slides.  The  arm  stay3  in  position  when  raised 
by  the  operator  for  placing  work  in  the  machine.  Cut- 
ting is  performed  on  the  backward  stroke,  and  the  arm 
raises  on  the  forward  stroke,  so  that  the  saw  blade  is 
relieved  from  the  work. 

The  position  of  the  weight  on  the  top  of  the  arm.  is 
adjustable,  so  that  the  pressure  of  the  feed  can  be 
varied  to  suit  the  type  of  work  being  cut.  An  8-in.  blade 
is  used,  and  it  may  be  changed  without  the  use  of  any 
tool.  The  machine  stops  automatically  when  the  cut  is 
finished,  although  it  can  also  be  stopped  and  started  at 
any  time  during  a cut.  A screw-operated  vise  is  pro- 
vided for  holding  the  work.  The  wearing  parts  can  be 
easily  replaced  when  they  have  become  worn. 

Yankee  Safety  Hook 

Frank  W.  Trabold,  30  Church  St.,  New  York,  N.  Y., 
has  recently  placed  on  the  market  the  "Yankee”  safety 
hook  for  use  on  hoists  and  cranes  when  lifting  loads. 
The  accompanying  illustration  shows  the  hook  in  both 
the  open  and  closed  positions.  It  will  be  noted  that 
the  load  hangs  directly  on  a curved  member  pivoted  on 
the  other  longer  member  shown  at  the  left  side. 

It  will  be  noted  that  in  the  closed  position,  the  hook 
engages  with  a dovetail  on  the  straight  member.  En- 
gagement is  made  possible  by  an  elongated  hole  in  the 
top  of  the  hook,  so  that  it  can  be  raised  slightly.  At  the 
top  of  the  longer  straight  member  is  pivoted  a member 
to  which  is  ordinarily  attached  a swiveling  ring.  The 
lower  portion  of  the  top  member  rests  against  the  top 
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of  the  hook,  so  that  the  hook  cannot  be  swung  out  of 
position  unless  the  top  member  is  also  swung  to  the 
side.  Thus  all  load  must  be  off  the  hook  in  order  to 


TRABOLD  “YANKEE"  SAFETY  HOOK 


open  it.  The  hook  member  ordinarily  carries  the  load 
alone.  When  the  load  becomes  excessive,  then  the 
straight  member  shares  in  the  load,  due  to  the  engage- 
ment of  the  dovetail. 

The  two  pins  in  the  hook  are  made  of  monel  metal. 
Although  they  are  intended  to  be  the  weakest  points  of 
the  hook,  their  shearing  strength  is  four  times  the  rated 
load.  Due  to  the  fact  that  the  outer  end  of  the  hook  is 
supported,  the  hook  does  not  straighten  out  when  the 
load  exceeds  the  elastic  limit  of  the  metal  in  it.  Thus, 
failure  of  the  hook  can  occur  only  when  the  load  ex- 
ceeds the  ultimate  strength,  and  not  when  it  exceeds 
the  elastic  limit.  Due  to  the  fact  that  the  point  of  the 
hook  is  covered,  it  cannot  catch  on  parts  which  it  strikes 
while  the  load  is  being  lifted.  . 

For  attachment  directly  to  a cable,  the  third  or  swivel- 
ing member  may  be  omitted.  When  the  hook  is  attached 
to  a block  for  either  a pulley  or  a chain,  the  top  mem- 
ber ordinarily  swivels  directly  in  the  lower  part  of  the 
block.  The  hoist  is  ordinarily  made  in  sizes  having 
capacities  of  1,  3,  5,  15  and  25  tons. 

Louisville  Electric  Drill  Grinding 
Attachment 

The  accompanying  illustration  shows  a grinding  at- 
tachment in  place  on  a «-in.  portable  electric  drill,  so 
as  to  adapt  the  tool  to  such  work  as  sharpening  toolbits 


GRINDING  ATTACHMENT  ON  LOUISVILLE  DRILL 


This  attachment  has  recently  been  applied  by  the  Louis- 
ville Electric  Manufacturing  Co.,  Thirty-first  and  Maga- 
zine Sts.,  Louisville,  Ky.,  to  its  Pioneer  “garage  special” 


drill.  The  drill  has  the  usual  drilling  spindle  as  well  as 
a device  for  oscillating  the  valve  grinding  tool.  The 
tool  for  driving  the  valve  while  grinding  is  shown  below 
the  drill  in  the  accompanying  illustration. 

The  grinding  attachment  fits  in  the  rear  of  the  arma- 
ture shaft  and  passes  through  the  handle.  It  may  be 
put  in  place  and  removed  quickly.  The  bearing  that  fits 
in  the  handle  is  equipped  with  ball  bearings  for  the 
spindle,  the  speed  of  which  is  normally  9,000  r.p.m. 
The  tool  can  be  furnished  to  operate  on  either  alter- 
nating or  direct  current  of  either  110  or  220  volts. 
The  abrasive  wheel  usually  carried  is  2 or  3 in.  in 
diameter. 

Pawling  & Harnischfeger  Feeder-Cable 
Retriever 

The  Pawling  & Harnischfeger  Co.,  Milwaukee,  Wis., 
has  recently  placed  on  the  market  a winding  device  or 
retriever  for  the  cable  supplying  current  to  a lifting 
magnet  carried  by  a crane.  The  accompanying  illustra- 
tion shows  the  device  applied  to  the  carriage  of  a 


PAWLING  & HARNISCHFEGER  CABLE  RETRIEVER 


5-ton  crane  having  a 70-ft.  span.  The  large,  flanged 
drum  is  driven  by  the  motor  that  hoists  the  magnet. 

The  retriever  keeps  the  cable  taut  at  all  times,  so 
that  no  slack  is  allowed.  The  cable  thus  winds  evenly 
on  the  drum,  and  cannot  work  over  the  flange.  The 
drum  is  driven  only  while  the  magnet  is  being  hoisted. 
Although  the  drive  is  through  gears,  the  final  drive 
is  through  friction  members.  The  gearing  is  so  pro- 
portioned that  it  tends  to  drive  the  drum  at  a peripheral 
speed  20  to  50  per  cent  in  excess  of  the  speed  at 
which  the  magnet  is  being  hoisted.  If  there  should 
be  any  slack  in  the  feeder  cable  when  the  hoisting 
starts,  it  is  immediately  taken  out.  After  that,  the 
friction  members  slip  and  keep  a constant  tension  in 
the  cable  of  about  40  lb.  This  tension  is  adjustable. 

When  the  magnet  is  being  lowered,  the  cable  drum 
is  not  driven.  A pawl  engages  in  a ratchet  wheel  to 
prevent  revolution.  The  pull  of  the  magnet  thus  un- 
winds the  cable  from  the  drum  against  the  retarding 
force  of  the  friction  mechanism,  so  that  a uniform 
tension  is  always  maintained. 

All  the  bearings  are  bronze  bushed.  The  current 
is  brought  to  the  drum  through  collector  rings  and  car- 
bon brushes  that  operate  in  the  same  manner  as  the 
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slip  rings  of  alternating-current  motors.  The  collector 
is  mounted  at  the  end  of  the  shaft  and  inclosed  in  a 
metal  housing,  so  as  to  be  completely  protected,  although 
available  for  inspection.  The  cable  is  attached  to  the 
collector  rings,  passes  through  a hole  in  the  center  of 
the  shaft,  then  along  the  drum  arm,  and  through  a 
hole  in  the  rim.  It  is  then  wound  on  the  drum  itself. 
There  are  no  exposed  electrical  contacts. 

Hollander  Adjustable  Broaches 

The  Edward  Hollander  Tool  Co.,  142  Miller  St.,  New- 
ark, N.  J.,  has  recently  placed  on  the  market  a line  of 
adjustable  broaches,  a set  of  which  is  shown  in  the 
accompanying  illustration.  The  tool  is  intended  for 
use  primarily  in  a shaper,  although  it  can  be  used  in 
a drilling  machine,  lathe  or  screw  machine.  Its  chief 
application  is  in  shops  where  a broaching  machine  is 
not  available.  Although  adapted  chiefly  to  tool  room 
use,  it  is  applicable  to  regular  production. 

With  the  tool  it  is  possible  to  broach  holes  that  do 
not  go  entirely  through  a part,  so  as  to  enable  an 
ordinary  broach  to  be  employed.  It  is  necessary,  how- 
ever, that  there  be  some  recess  at  the  bottom  of  the 
hole.  An  example  of  this  sort  of  work  is  the  broaching 
of  a hole  through  one  side  of  a hollow  cylinder.  A 
number  of  strokes  are  necessary  in  order  to  bring  the 
hole  up  to  size.  The  tool  is  started  at  its  smallest  size 
in  a drilled  hole,  and  its  size  increased  with  each  stroke. 
It  is  stated  that  it  leaves  a very  fine  finish  on  the  work 
and  that  it  is  very  accurate.  Samples  of  work  are 
shown  on  the  cover  of  the  box.  Splines  can  be  cut  in 
holes,  as  well  as  the  squares  and  hexagons  for  which 
this  set  is  intended. 

The  tool  is  made  in  two  styles.  The  simplest  form, 
type  B,  is  shown  lying  on  the  cover  of  the  box  near 
the  hinges.  It  consists  of  a shank,  on  one  end  of  which 
are  the  cutting  edges.  This  end  is  slit  in  the  center  of 
each  fiat  face,  so  that  it  can  be  expanded  when  a conical 
member  is  screwed  into  it.  The  screw  is  on  the  front 
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end  of  the  tool,  and  is  turned  by  means  of  the  slender 
rod  shown  that  can  be  passed  entirely  through  the  hole 
while  the  shaper  is  running. 

The  type  A broach  is  shown  lying  on  the  center  oi 
the  cover.  It  consists  of  a holder  that  can  be  held  in 
any  suitable  shank,  and  that  has  a mechanism  for 
expanding  the  cutter.  By  means  of  graduations  on  the 
collar,  the  expansion  of  the  tool  can  be  read  directly 
in  thousandths  of  an  inch.  Any  size  of  cutter  can  be 
secured  to  the  front  end  of  the  holder.  In  the  set  shown 
cutters  for  holes  from  I to  3 in.  across  the  flats  are 
furnished  in  A-in.  steps.  The  smaller  sizes  are  held 
by  means  of  a reducing  coupling.  It  will  be  noted  that 
cutters  for  both  square  and  hexagon  holes  are  fur- 
nished. 

The  small  parts  shown  along  the  edges  of  the  box  are 
the  conical  expanding  members.  These  members  serve 
as  guides  for  the  cutters  and  bear  against  the  sides  of 
the  cylindrical  hole.  The  tools  ordinarily  cut  to  a depth 
of  2J  ir..,  although  an  extension  attachment  is  provided 
that  enables  cutting  to  5-in.  depth.  Cutters  either 
smaller  or  larger  than  those  in  the  set  can  be  furnished 
for  use  with  the  same  holder. 

The  rings  shown  around  the  cutters  in  the  box  hold 
the  cutting  edges  together,  so  that  they  do  not  spread 
outward  on  the  first  cut.  The  cutting  edges  are  spread 
for  each  succeeding  stroke,  as  shown  by  the  tool  lying 
on  the  cover  of  the  box.  The  micrometer  adjustment  on 
the  type  A holder  enables  bringing  the  holes  to  exact 
size.  The  expanding  mechanism  enables  the  putting  of 
relief  on  holes  that  are  broached  through  die  plates. 

Sharpening  of  the  cutters  is  done  by  merely  grinding 
the  front  face.  It  is  stated  that  fifty  holes  can  usually 
be  cut  without  grinding.  The  cutters  can  be  furnished 
either  individually  or  in  sets  to  suit  any  requirements. 
At  the  right  side  of  the  box  can  be  seen  a shank  for 
holding  the  broaches,  and  wrenches  for  use  in  changing 
the  cutters  in  the  holder, 

“Superior”  Thread  Gages 

The  Superior  Thread  Gauge  Manufacturing  Co.,  1985 
Troy  Ave.,  Brooklyn,  N.  Y.,  has  recently  placed  on  the 
market  the  ring  thread  gage  shown  at  the  top  of  the 
accompanying  illustration.  The  principal  feature  of 
the  gage  is  that  the  hole  is  eccentric  to  the  outside 
diameter.  In  this  way,  sufficient  spring  is  obtained  at 
the  small  section  of  the  gage  to  enable  adjustment  of 
size. 

It  is  not  necessary  to  put  one  or  more  saw  cuts  par- 
tially through  the  ring,  as  is  ordinarily  done  when  the 
hole  is  concentric  with  the  outside  of  the  gage.  Thus 
the  continuity  of  the  thread  is  not  broken,  except  at 
the  one  cut  which  is  necessary  to  provide  adjustment 
of  size.  The  threads  are  more  apt  to  retain  their 
correct  form  during  the  hardening  process  than  if  they 
are  cut  into  several  sections.  By  placing  the  hole 
eccentrically,  a smaller  outside  diameter  is  possible  than 
with  the  concentric  style. 

The  size  is  adjusted  by  means  of  the  screws  that 
are  shown  dotted  on  the  top  of  the  gage.  A hole  near 
the  threads  contains  a small  rod,  against  which  at  each 
end  a setscrew  bears.  By  tightening  the  screws,  the 
gage  is  expanded.  The  other  screw  is  used  for  drawing 
the  ring  together,  so  that  the  gage  may  be  held  rigidly 
at  any  size  in  its  range.  The  gage  is  intended  espe- 
cially for  work  on  production  where  an  adjustment  of 
size  is  necessary. 
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At  the  bottom  of  the  illustration  is  shown  a plug 
gage,  the  ends  of  which  are  removable.  At  one  end, 
a plug  thread  gage  of  the  size  desired  is  fitted,  while 


•‘SUPERIOR"  THREAD  GAGES 


a plain  cylindrical  plug  equal  to  the  root  diameter  of 
thread  is  held  at  the  other.  Setscrews  bearing  on 
milled  recesses  in  the  shanks  of  the  ends  hold  the  gages 
securely  in  the  handle.  Both  the  ring  and  the  plug 
gages  are  made  in  sizes  for  U.  S.  S.  and  S.  A.  E.  threads 
from  i to  2 in.  in  size.  They  can  be  furnished  larger 
to  suit  special  work. 

American  Amplifying  Gage 

In  the  accompanying  illustration  is  shown  an  amplify- 
ing gage  that  has  recently  been  placed  on  the  market 
by  the  American  Gauge  Co.,  Dayton,  Ohio.  The  tool 
is  similar  to  the 
larger  gage 
made  by  the  con- 
cern, although  it 
is  more  limited 
in  its  range  and 
does  not  have  all 
of  the  attach- 
ments that  are 
furnished  on  the 
large  gage.  The 
gage  is  intended 
for  use  in  grind- 
ing and  inspec- 
tion depart- 
ments, but  it  is 
particularly  well 
adapted  to  grind- 
ing departments, 
where  a number 
of  gages  are  re- 
quired and  the 
flexibility  of  the 
equipment  is  not  American  amplifying  gage 
so  important. 

The  tool  can  be  furnished  in  two  sizes,  one  for  meas- 
uring round  work  from  i to  2 in.  in  diameter  and  the 
other  for  work  from  2 to  4 in.  in  diameter.  The  adjust- 
ments and  the  movements  provided  can  be  seen  in  the 
illustration.  The  anvil  block  can  be  removed  and  its 
position  adjusted,  as  can  also  the  stop  for  the  work. 


The  height  and  position  of  the  measuring  point  are 
controlled  by  moving  the  entire  arm  of  the  machine. 
Clamping  levers  serve  to  lock  the  adjustments  in  place. 

The  gage  stands  on  a bench,  and  can  be  easily  moved 
to  the  place  required. 

Fundamentals  of  Budget  Control 

In  an  address  before  the  Taylor  Society  in  Phila- 
delphia, on  March  7,  George  E.  Frazer  of  Chicago 
outlined  the  fundamentals  of  budget  control  as  follows: 

I.  Elements  in  Control. 

(1)  A responsible  organization. 

(2)  Accounts  that  lead  to  accountability. 

(3)  The  business  budget,  i.e.,  estimates  of 
future  accounts  as  basis  for  future  ac- 
countability of  responsible  organization. 

II.  Responsible  Organization. 

(1)  Separation  of  policy  making  from  executive 
powers. 

(2)  Executive  clothed  with  complete  executive 
authority. 

(3)  The  line  of  authority. 

(4)  Staff  assistants  to  the  president. 

III.  Types  of  Organization  in  Their  Relation  to 

Accountability 

(1)  Functional. 

(2)  Territorial. 

(3)  Commodity. 

(4)  Combinations  of  three  basic  types. 

IV  Accounts  Reflecting  Accountability. 

(1)  Functional  accounting. 

(2 ) Territorial  accounting. 

(3)  Commodity  accounting. 

(4)  Classification  of  accounts  must  reflect  the 
accountability  actually  existing,  not  the 
theoretical  accountability. 

V.  Business  Budgets. 

(1)  Estimates  of  future  accounts  in  terms  of 
future  accountability. 

(2)  Functional  estimates. 

(3)  Territorial  estimates. 

(4)  Commodity  estimates. 

(5)  Future  budgets  in  terms  of  present  per- 
sonalities. 

VI.  Budget  Administration. 

( 1 ) Must  be  in  terms  of  organization. 

(2)  To  be  practicable  must  be  reduced  to  ratios, 
i.e.,  standard  percentages  or  variable  per- 
centages. 

(3)  Illustrations  as  to  sales  quotas. 

(4)  Illustrations  as  to  production  standards, 
e.g.,  machine  rates. 

(5)  Illustrations  as  to  credit  standings,  e.g.,  the 
conventional  ratio  of  quick  assets  to  cur- 
rent liabilities  as  used  by  commercial 
bankers. 

He  emphasized  the  necessity  for  a separation  of  the 
policy  making  and  the  executive  functions,  the  necessity 
of  responsibility  with  control,  and  a classification  of 
expense  to  show  accountability. 
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German  Machine  Tool 
Exports  Decrease 

The  following  analysis  by  the  indus- 
trial machinery  division  of  the  Depart- 
ment of  Commerce,  based  on  the  latest 
figures  received  from  Germany,  in- 
dicates that  there  has  been  a consider- 


able  decrease 

in 

the  volume 

of  Ger- 

many’s  machine 

tool  exports 

during 

1921,  as  compared  with  1920  and  the 
pre-war  year  1913: 

7 Months 

May-Nov.  12  Months 
1921  1920 

Metric  Metric 

Tons.  Tons. 

Belgium  

7.547.7 

7,452.7 

Denmark  

780.8 

2,806.6 

Alsace-Lorraine 

468.4 

1,827.0 

France  

5.087.9 

13,668.3 

Great  Britain 

1,057.7 

1.619.7 

Italy  

3,466.7 

7,546.3 

Netherlands  ... 

4.559.3 

19,054.1 

Norway  

360.6 

1.535.1 

Austria  

2.823.7 

4.978.7 

Czecho-Slovak  la 

1,796.6 

3,360.4 

Sweden  

533. S 

5.433.5 

Switzerland  . . . 

1,738.5 

11,760.7 

Spain  

1,238.4 

3,268.9 

Seuth  America 

1,582.8 

2.949.4 

Other  countries 

• • 

6,003.7 

7,659.8 

Total  

. . . 

39,046.1 

94,921.2 

Taking  the  total  of  39,046  metric  tons 
for  the  seven  months  of  1921  and  em- 
ploying the  same  ratio  for  the  missing 
months,  1921  would  give  a total  of  ap- 
proximately 67,000  metric  tons,  a fall- 
ing off  in  volume  of  27,921  tons  from 
1920  and  of  23,279  as  compared  with 
1913. 


Safety  Engineers  Affiliate 
with  A.  S.  M.  E. 

The  council  of  the  American  Society 
of  Mechanioal  Engineers,  at  a meeting 
held  March  6 in  Kansas  City,  accept- 
ed the  petition  of  the  American  Society 
of  Safety  Engineers  for  affiliation  with 
the  A.  S.  M.  E.  By  this  action  600 
new  affiliate  members  are  added  to  the 
A.  S.  M.  E.  membership  role,  which 
is  rapidly  reaching  20,000. 

The  affiliation  was  effected  under  the 
provisions  of  the  A.  S.  M.  E.  by-laws, 
according  to  which  the  privilege  of  af- 
filiation with  the  A.  S.  M.  E.  may  be 
obtained  by  any  regularly  organized 
engineering  society  which  by  constitu- 
tion, by-laws  and  practice  is  in  accord 
with  the  A.  S.  M.  E.,  on  the  approval 
of  the  governing  boards  of  each.  The 
society  so  affiliated  has  independence, 
autonomy  and  self-control  under  its 
own  constitution  and  by-laws,  and  the 
A.  S.  M.  E.  is  not  responsible  for  its 
acts. 


Mexican  Chamber  Organized 
in  New  York 

Sponsored  by  several  prominent  New 
YorK  business  men,  the  Mexican 
Chamber  of  Commerce  of  the  United 
States,  has  been  organized  and  has  es- 
tablished itself  in  offices  in  the  Wool- 
worth  Bldg,  in  that  city.  The  chamber 
has  been  incorporated  under  the  laws 
of  New  York. 

The  directorate  is  composed  of  citi- 
zens of  both  countries  who  are  actively 
engaged  in  important  industries. 
Among  the  directors  are:  Gumaro  Vil- 
lalobos, Elbert  Gary,  Carlos  B.  Zetina, 
James  W.  Gerard,  S.  L.  Alatriste,  Graf- 
ton Greenough.  Francisco  P.  De  Hoyos, 
Russell  R.  Whitmann,  George  L.  Le 
Blanc,  Carlos  R.  Felix,  Jose  Miguel 
Bejarano,  Joseph  Hodgson,  G.  G.  Cano, 
Jerome  S.  Hess,  L.  J.  Roel,  M.  L. 
Gallagher.  Officers  are:  President,  S. 
L.  Alatriste;  vice-presidents,  James  W. 
Gerard,  Jerome  S.  Hess  and  Russell  R. 
Whitmann;  treasurer,  Jose  Miguel  Be- 
jarano. 


Hendey  Machine  Co.  Pub- 
lishes Anniversary  Book 

In  celebration  of  the  completion  of 
fifty  years  in  the  machine  tool  busi- 
ness, the  Hendey  Machine  Co.  has  pub- 
lished a limited  edition  of  a 112-page 
book  dedicated  “To  the  men  who  build 
our  machines  and  in  the  building  strive 
for  perfection;  to  the  friends  who  use 
our  machines  and  in  the  using  realize 
our  aims.”  The  book  is  beautifully 
printed  on  heavy  paper  and  illustrated 
by  photogravure  portraits  of  the  presi- 
dents of  the  company  and  by  halftones 
of  the  different  shops  occupied  and  the 
product  produced  in  them. 

The  story  opens  with  a tribute  to 
the  founder,  Henry  J.  Hendey,  and  his 
ideals,  and  tells  of  the  early  struggles 
of  Mr.  Hendey  and  his  brother  Arthur 
to  establish  a business  in  the  years 
1870-73.  The  foundation  of  the  joint 
stock  company  followed  in  1874.  Then 
follow  descriptions  of  the  various  build- 
ings and  the  different  machines  built 
by  the  company. 

A brief  account  is  given  of  the  war 
activities  of  the  Hendey  Machine  Co. 
and  its  adherence  to  the  high  standards 
of  its  founder.  Then  comes  a word  on 
the  work  of  the  company  since  the 
armistice  and  a conclusion  telling  of 
the  fulfillment  of  Mr.  Hendey’s  vision 
of  a successful  combination  of  the  ideal 
with  the  practical. 


Gear  Manufacturers  at 
Buffalo  This  Month 

Plans  are  rapidly  being  completed  for 
the  annual  convention  of  the  American 
Gear  Manufacturers’  Association,  which 
will  be  held  in  Buffalo,  N.  Y.,  on  April 
20  to  22,  with  headquarters  in  the  Hotel 
Lafayette. 

The  papers  to  be  presented  at  the 
technical  sessions  cover  a wide  variety 
of  subjects  pertinent  to  the  gear  manu- 
facturing field.  Among  those  already 
scheduled  are:  “The  Use  of  the  Pro- 
jection Comparator  in  Testing  Gear 
Teeth,”  by  Ralph  E.  Flanders  of  the 
Jones  & Lamson  Machine  Co.;  “Good 
Practice  for  the  Cutting  Faces  in 
Clearance  of  Hob,  Gear  and  Form  Cutter 
Teeth,”  by  H.  E.  Harris  of  the  Harris 
Engineering  Co.;  “Proportions  of  In- 
dustrial Gears,”  by  G.  E.  Katzenmeyer 
of  the  R.  D.  Nuttall  Co.;  “The  Grinding 
of  Gear  Teeth  and  Its  Future  in  In- 
dustry,” by  R.  S.  Drummond. 

Besides  the  committee  reports  and 
the  various  entertainment  features, 
there  will  be  presented  an  explanation 
of  the  Gleason  Works  system  of  bevel 
gears  by  F.  E.  McMullen  of  that 
company. 

The  secretary  of  the  association  is 
F.  D.  Hamlin,  4401  Germantown  Ave., 
Philadelphia,  Pa. 


Government  Bureaus  to 
Study  Drill  Steels 

A mining  engineer  and  a metallur- 
gist are  to  be  selected  by  the  Bureau 
of  Mines  and  by  the  Bureau  of  Stand- 
ards in  the  near  future  to  make  an  in- 
tensive study  as  to  present  practice  in 
the  heat-treatment  of  drill  steels  and 
the  extent  to  which  breakage  occurs. 
These  engineers  are  to  make  a much 
more  exhaustive  survey  than  ever  has 
been  attempted  before.  They  will  sub- 
mit a report  to  the  advisory  board 
which  is  co-operating  with  the  bureaus 
in  the  study  of  rock  drill  steels  and 
other  steels  which  must  withstand  im- 
pact stresses.  The  advisory  commit- 
tee is  composed  of  B.  F.  Tillson,  T.  R. 
Lawson,  George  T.  Cousins,  H.  S.  Brain- 
ard,  J.  A.  Mathews,  George  H.  Clark, 
H.  M.  Boylston,  Van  H.  Manning,  F. 
W.  Deonton,  Walcott  Remington  and 
Bradley  Soughton. 

The  survey  about  to  be  undertaken 
i3  under  the  immediate  supervision  of 
D.  A.  Lyon,  chief  metallurgist  of  the 
Bureau  of  Mines,  and  G.  K.  Burgess, 
of  the  Bureau  of  Standards. 
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The  Trend  of  Business  Im- 
provement— Plants 
Resuming 

The  Bridgeport  Casting  Co.,  Bridge- 
port, Conn.,  nas  increased  operations 
at  its  plant  from  a four-day  week  to  a 
full  six-day  week  basis. 

C.  H.  Wills  & Co.,  Marysville,  Mich., 
manufacturers  of  the  Wills-Sainte 
Claire  automobile,  have  advanced  pro- 
duction from  15  to  20  cars  a day, 
giving  employment  to  about  600  opera- 
tives at  the  plant. 

The  Ames  Shovel  and  Tool  Works, 
Elwood,  Ind.,  have  resumed  operations 
on  a full  time,  full  week  basis. 

The  Harrisburg  Pipe  and  Pipe  Bend- 
ing Works,  Harrisburg,  Pa.,  have 
adopted  a double-shift  operating  sched- 
ule in  a number  of  departments  at 
the  plant,  including  steel  works,  coup- 
ling shop  and  coil  shop. 

The  Cyclone  Motors  Co.,  Benton 
Harbor,  Mich.,  will  commence  opera- 
tions at  its  new  local  plant  this  month, 
with  a production  schedule  of  50  motor- 
cycles per  day. 

The  Osgood  Bradley  Car  Co., 
Worcester,  Mass.,  has  received  a con- 
tract from  the  Connecticut  Co.,  for 
twenty-five  one-man  cars  for  its  trac- 
tion lines,  totaling  $150,000.  The  com- 
pany has  orders  on  hand  to  insure  full 
operations  for  some  time  to  come. 

The  Autocar  Co.,  Ardmore,  Pa.,  manu- 
facturer of  motor  trucks,  has  increased 
the  working  schedule  three  hours  a 
week  at  its  plant.  Orders  received  for 
the  first  quarter  of  the  year  are  25 
per  cent  in  excess  of  those  for  the 
corresponding  period  in  1921.  The 
plant  is  giving  employment  to  about 

2,000  men. 

The  Singer  Manufacturing  Co., 
Bridgeport,  Conn.,  manufacturer  of 
sewing  machines  and  parts,  has  ad- 
vanced operations  from  3 to  5 days  a 
week  at  the  local  plant. 

The  Haynes  Automobile  Co.,  Kokomo, 
Ind.,  is  doubling  its  output,  as  compared 
with  the  basis  of  production  for  a 
number  of  months  past. 

The  Stover  Manufacturing  and  En- 
gine Co.,  Freeport,  111.,  is  increasing 
production  at  its  plant  and  is  now 
operating  at  close  to  normal. 

The  Burden  Iron  Co.,  South  Troy, 
N.  Y.,  manufacturer  of  horse  shoes,  bar 
iron,  etc.,  has  resumed  production  at 
its  plant  after  a shut  down  of  about 
a month.  About  1,000  men  will  be 
employed. 

The  Reo- Motor  Co.,  Lansing,  Mich., 
is  giving  employment  to  a full  working 
force,  with  entire  plant  operating  on 
close  to  full  time.  The  working  hours 
in  a number  of  departments  will  be 
increased  at  an  early  date. 

The  Frick  Co.,  Waynesboro,  Pa., 
manufacturer  of  agricultural  imple- 
ments, is  increasing  operations  at  its 
plant,  with  incoming  orders  about  50 
per  cent  in  excess  of  those  received 
at  this  time  a year  ago.  A complete 
new  foundry  will  be  erected,  with  daily 
capacity  of  about  60  tons  of  iron  cast- 
ings, designed  to  give  employment  to 
over  500  molders.  The  present  foundry 
will  be  demolished  upon  the  completion 
of  the  new  structure,  and  the  site  used 
for  the  construction  of  additions  to  the 
machine  shops. 

The  Moon  Motor  Car  Co.,  St.  Louis, 


Mo.,  has  adopted  a 25  per  cent  increase 
in  production  schedule  for  April  and 
May,  as  compared  with  the  same  months 
of  last  year.  The  company  has  suffi- 
cient orders  on  hand  to  insure  capacity 
operations  until  well  into  July. 

The  Remington  Arms  Co.,  Bridgeport, 
Conn.,  has  advanced  production  to  a 
48-hour  week  basis  at  its  local  firearms 
plant,  replacing  a three-day  week 
schedule,  operative  for  some  time  past. 
The  works  will  give  employment  to 

3.000  persons.  The  cutlery  division  is 
employing  approximately  800  workers 
under  an  increased  production  basis. 

The  Motor  Axle  Co.,  Flint,  Mich.,  has 
adopted  a full  time  operating  schedule 
in  all  important  departments  at  its 
lant,  replacing  a short-time  working 
asis,  prevailing  for  a number  of 
months  past. 

The  Peerless  Motor  Car  Co.,  Cleve- 
land, Ohio,  is  operating  on  the  highest 
production  schedule  that  has  been  at- 
tained since  May,  1920.  Record  ship- 
ments of  complete  cars  are  being  made. 

The  Mullins  Body  Corporation,  Salem, 
Ohio,  manufacturer  of  automobile 
bodies,  has  increased  its  working  force 
by  about  500  men. 

The  John  A.  Roebling’s  Sons  Co., 
Trenton,  N.  J.,  manufacturer  of  wire, 
wire  rope,  etc.,  is  operating  on  a 60 
per  cent  capacity,  as  compared  with  a 
36  and  40  per  cent  basis  a few  months 
ago. 

The  General  Motors  Corporation, 
Detroit,  Mich.,  is  operating  its  different 
plants  on  a production  basis  of  60,000 
passenger  cars,  motor  trucks  and  trac- 
tors during  the  current  quarter  of  the 
year,  as  compared  with  an  output  of 
24,600  cars  of  ail  kinds  in  the  corre- 
sponding period  of  a year  ago.  The 
Buick  division  is  leading  all  others  in 
output.'  The  total  production  in  Feb- 
ruary was  21,000  cars  as  against  a 
total  manufacture  of  8,900  cars  in  the 
same  month  of  1921. 

The  Foote-Burt  Co.,  St.  Clair  Ave., 
Cleveland,  Ohio,  manufacturer  of  ma- 
chine tools,  etc.,  is  increasing  production 
to  handle  incoming  orders. 

The  Chicago,  Milwaukee  & St.  Paul 
Railroad  Co.,  Chicago,  111.,  has  arranged 
an  appropriation  of  $10,000,000  for  new 
equipment,  to  include  cars  and  other 
rolling  stock,  rails,  repair  shop  equip- 
ment, etc.  An  order  has  been  given 
to  the  Pullman  Co.,  Chicago,  for  1,000 
box  cars,  and  to  the  Western  Steel  Car 
and  Foundry  Co.,  Chicago,  Bettendorf 
Axle  Co.,  Bettendorf,  la.,  and  the  Gen- 
eral American  Tank  Car  Co.,  New 
York,  for  similar  cars,  totaling  1,000, 
1,500  and  500  cars,  in  the  order  noted. 

The  Ruggles  Motor  Truck  Co., 
Saginaw,  Mich.,  is  increasing  operations 
at  its  plant,  with  the  adoption  of  a 
production  schedule  calling  for  2,000 
motor  trucks  during  the  present  year. 
A branch  plant  has  been  established 
at  London,  Ont.,  and  is  now  in  operation 
to  handle  Canadian  business. 

The  Pressed  Steel  Car  Co.,  Pitts- 
burgh, Pa.,  has  secured  an  order  for 

2.000  seventy-ton  coal  cars  from  the 
Norfolk  & Western  Railway  Co. 

The  Hendee  Manufacturing  Co., 
Springfield,  Mass.,  manufacturer  of 
motorcycles,  has  arranged  a production 
schedule  of  1,400  complete  machines 
for  April  and  the  suceeding  months  of 
the  year.  Up  to  the  present  time  the 
monthly  output  has  been  on  a basis 
of  <U0  motorcycles. 


Foreign  Markets  for  Ameri- 
can Farm  Machinery 

An  opportunity  for  American  manu- 
facturers of  potato  machinery  to  extend 
their  markets  is  presented  in  the  in- 
creased development  of  that  industry  in 
Ireland.  A list  of  dealers  in  agricul- 
tural implements  and  machinery  in  Ire- 
land can  be  secured  from  the  Bureau 
of  Foreign  and  Domestic  Commerce. 

Horse-drawn  wheel  plows,  duck-foot 
chain  harrows,  cultivators,  and  seed- 
drills  are  in  demand  in  Sardinia,  the 
Department  of  Commerce  is  informed. 
This  market  is  attracting  the  attention 
of  British  exporters  and  should  also 
prove  to  be  well  worth  the  attention  of 
American  manufacturers  of  such  im- 
plements. 

Tooth  harrows  are  used  more  than 
any  other  in  South  Africa,  but  there  is 
a constantly  increasing  demand  for  the 
disk  type.  In  the  Northern  Transvaal 
there  is  considerable  increased  farming 
activity,  and  the  demand  for  imple- 
ments aYid  machinery  in  this  section 
merits  consideration. 

In  East  Africa,  agricultural  develop- 
ment is  making  rapid  progress  and  the 
demand  for  machinery  and  implements 
is  now  greater  than  it  has  ever  been 
in  this  region.  The  tractor  market  in 
South  Africa  is  largely  in  the  hands 
of  American  exporters,  and  according 
to  our  British  competitors,  this  is 
largely  due  to  American  enterprise  and 
superior  selling  methods. 

Windmills  and  well-drilling  machin- 
ery offer  a good  market  in  South  Africa. 
Both  the  government  and  private  firms 
and  individuals  are  excellent  prospects. 
The  year  1921  showed  an  increase  in 
buying  of  these  articles  as  compared 
with  1920  and  the  demand  for  them 
continues  unabated  with  excellent  pros- 
pects for  a further  increase  in  1922. 
The  trade  in  windmills  is  largely  in 
the  hands  of  American  manufacturers 
and,  although  British  manufacturers 
are  showing  an  increased  interest  in 
this  market,  there  is  no  reason  why 
the  American  product  can  not  hold  its 
leading  position. 


Census  Shows  Distribution 
of  Machinists  in  1920 

Additional  figures  from  the  Bureau 
of  Census  show  the  re-distribution  of 
machinists  and  toolmakers  during  the 
ten  years  between  1910  and  1920.  A 
few  comparisons  are  given  herewith : 

St.  Paul,  Minn.,  had  2,251  machinists 
and  toolmakers  when  the  1920  census 
was  taken.  There  were  1,760  in  1910. 

Camden,  N.  J.,  had  2,042  machinists 
and  toolmakers  when  the  1920  census 
was  taken.  This  compares  with  1,391 
in  1910. 

Vermont  had  3,135  machinists  and 
toolmakers  when  the  1920  census  was 
taken.  This  compares  with  2,321  in 
1910.  New  Mexico  had  1,137  machin- 
ists and  toolmakers  in  1920  and  518 
when  the  1910  census  was  taken. 

Reading,  Pa.,  had  1,980  machinists 
and  toolmakers  in  1920.  This  com- 
pares with  1,534  in  1910.  Salt  Lake 
City,  Utah,  had  838  machinists  and 
toolmakers  in  1920,  and  516  when  the 
1910  census  was  taken. 

Nashville,  Tenn.,  had  988  machinists 
and  toolmakers  when  the  1920  census 
was  taken.  This  compares  with  71 1 
machinist  and  toolmakers  in  1910. 
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The  Business  Barometer 

This  Week’s  Outlook  in  Commerce,  Finance,  Agriculture  and 
Industry  Based  on  Current  Developments 

By  THEODORE  H.  PRICE 

Editor,  Commerce  and  Finance,  New  York 

(Copyrighted,  Theodore  H.  Price  Publishing  Corporation,  16  Exchange  Place,  New  York) 


At  a private  dinner  £iven  in  New 
York  last  week  sixteen  important  and 
well  informed  men  of  large  affairs 
were  present.  They  were  all  bitterly 
opposed  to  the  passage  of  the  bonus 
bill  but  they  were  nevertheless  unani- 
mous in  saying  that  they  believed  that 
the  Senate  would  attach  to  it  a rider 
providing  for  the  necessary  revenue 
by  a sales  tax,  and  that  in  this  shape 
the  bill  would  be  returned  to  the  House 
of  Representatives  and  passed  by  a 
large  majority.  They  all  agreed  that 
if  this  happened  a period  of  wild  in- 
flation and  speculation  was  likely  to 
follow  because  the  money  distributed 
would  be  rapidly  spent  and  because  a 
sales  tax  would  provide  a comparatively 
painless  method  of  raising  a revenue 
so  large  that  it  would  incite  further 
extravagance  on  the  part  of  Congress. 

While  I am  not  entirely  in  sympathy 
with  this  view  and  still  hope  that  the 
Senate  will  have  the  good  sense  to 
quietly  inter  the  bonus  bill,  I feel  that 
it  is  my  duty  to  present  both  sides  of 
the  picture,  and  if  the  bonus  bill  is 
passed  and  the  sales  tax  produces  the 
revenue  that  many  people  expect  it  will 
yield,  I must  admit  that  the  result  will 
be  an  era  of  political  extravagance  dur- 
ing which  prices  will  at  first  advance 
sensationally  and  afterward  decline 
disastrously,  because  the  purchasing 
power  of  the  nation  will  be  dissipated 
by  the  drafts  made  upon  it  to  support 
a program  of  unbridled  extravagance. 
We  now  face  an  estimated  Treasury 
deficit  of  about  $300,000,000  for  the 
next  fiscal  year,  and  the  prospect  of 
increased  taxes  to  meet  this  deficit  and 
to  pay  the  interest  on  the  sums  which 
states  and  municipalities  are  borrowing 
with  apparently  so  little  thought  of 
the  day  of  reckoning  is  not  alluring, 
although  the  prosperity  resulting  from 
the  expenditure  of  these  sums,  by  in- 
ducing what  I once  termed  the  “an- 
esthesia of  inflation,"  may  render  us 
temporarily  insensible  to  its  possible 
after  effects. 

Markets  Still  Strong 

The  resumption  of  the  upward  move- 
ment in  the  speculative  markets  last 
week,  after  a reaction  to  allow  trade 
and  industrial  improvement  to  catch 
up,  fa  due,  I think,  to  a renewed  appre- 
ciation of  these  conditions.  The  forces 
which  have  been  making  for  recovery, 
particularly  of  the  easing  money 
markets,  are  as  strong  as  ever.  There 
fa  no  decrease  in  the  avidity  of  the 
demand  for  good  investment  securities. 
Last  week  Liberty  third  41s,  which  sold 
at  83  in  1919,  crossed  par  for  the  first 
time  since  their  issue,  and  the  continued 
strength  of  the  market  would  seem  to 
foreshadow  further  cuts  in  rediscount 
rates  in  addition  to  the  reductions  an- 
nounced by  the  Atlanta  and  Chicago 
Federal  Reserve  Banks  last  week. 

Stocks  are  strong.  They  have  re- 
covered most  of  their  recent  decline  and 
in  some  instances  have  advanced  to 
new  high  levels  for  the  year,  a gain 


which  clearly  could  not  have  been  sup- 
ported had  not  a sufficient  number  of 
people  believed  that  industrial  recovery 
is  destined  to  go  further  or  that  we 
are  on  the  eve  of  an  orgy  of  expendi- 
ture. What  they  call  it  depends  en- 
tirely on  how  far  ahead  they  are  look- 
ing and  is  immaterial  as  long  as  their 
belief  in  higher  prices  and  better  busi- 
ness in  the  near  future  is  strong  enough 
to  lead  them  to  buy  stocks. 

With  the  sole  exception  of  sugar  the 
same  renewal  of  strength  is  evident  in 
all  the  commodity  markets.  Cotton, 
which  has  been  rather  droopy  as  a re- 
sult of  the  extension  of  the  New 
England  textile  strike,  is  higher  as 
this  is  written  and,  though  trade  may 
remain  apathetic  until  the  trouble  is 
settled,  tne  statistical  position  is  too 
strong  to  allow  much  of  a decline. 
Secretary  of  Labor  Davis  seems  to 
think  that  the  prospects  of  a settlement 
are  much  brighter,  though  he  does  not 
indicate  what  direction  it  may  take. 
The  coal  strike  has  been  utterly  with- 
out effect  on  any  market  and  the  apathy 
with  which  the  public  regards  it  is  the 
surest  sign  that  it  is  beaten  before  it 
starts.  Even  though  all  union  miners 
answer  the  strike  call  disintegration  of 
their  forces  is  likely  to  set  in  before 
a fortnight  has  passed.  Old  cotton 
merchants  and  stock  traders  are  dis- 
posed to  buy  on  strike  news. 

Industrial  Improvembnt  Continues 

The  advance  in  coffee  bears  out  fre- 
quent predictions  made  in  these  letters 
and  strengthens  our  confidence  that 
sugar  will  go  higher  despite  the  reac- 
tion of  the  past  week,  which  is  simply 
one  of  the  temporary  recessions  by 
which  all  upward  movements  are 
punctuated.  The  rapidity  with  which 
the  surplus  supply  of  sugar  is  being  dis- 
tributed is  one  of  the  most  impressive 
examples  the  markets  have  ever  shown 
of  the  effect  of  low  prices  in  increased 
demand.  Grains  also  are  higher, 
though  they  have  a long  way  to  climb 
to  regain  the  peak  of  a month  ago. 

While  these  markets  are  recovering 
from  their  hesitation,  industrial  im- 
provement is  unabated.  ■ Freight  car 
loadings  continue  substantially  above 
the  levels  of  a few  weeks  ago  and 
railway  earnings  so  far  announced  for 
February  indicate  a net  return  for 
the  Class  I roads  of  close  to  $55,000,000, 
or  less  than  $2,000,000  short  of  6 per 
cent  return  contemplated  in  the  Trans- 
portation Act.  These  figures  reflect 
business  which  was  initiated  all  the  way 
from  two  to  four  months  ago,  when 
sentiment  was  less  optimistic  than  it 
has  been  lately,  and  there  are  no  in- 
dications of  any  decrease  in  buying 
since. 

If  figures  on  unemployment  are  any 
indication,  other  industries  are  going 
ahead  in  much  the  same  way.  In  New 
York  last  week  there  was  a demonstra- 
tion of  the  extent  of  idleness  which 
was  intended  to  be  impressive  but 
turned  out  to  be  amusing.  The  Council 


of  the  Unemployed  arranged  a parade 
to  call  attention  to  the  numbers  who 
have  no  means  of  supporting  them- 
selves and  more  than  a hundred  police- 
men were  detailed  to  care  for  the  traffic 
arrangements.  As  a result  there  were 
about  four  policemen  to  each  parader, 
for  the  crowd  which  finally  turned  up 
at  the  City  Hall  numbered  twenty-eight 
men,  not  enough  to  cany  the  banners 
-which  had  been  prepared. 

Both  by  sections  of  the  country  and 
by  industries,  reports  show  improving 
business  and  better  prospects.  Eugene 
Meyer,  Jr.,  managing  director  of  the 
War  Finance  Corporation,  who  is  tour- 
ing the  West,  is  convinced  that  even 
tdie  sheep  and  cattle  growers  are  now 
in  a position  to  operate  profitably.  Re- 
freshing optimism  comes  from  the  agri- 
cultural implement  trade  and  business 
improvement  fa  reported  from  such 
divergent  sources  as  Pacific  Coast  dis- 
tributors, Southern  grocers  and  the 
Kansas  City  Reserve  Bank,  which  tells 
of  increased  buying  power  throughout 
the  rich  area  which  it  serves  and  de- 
scribes the  outlook  as  the  most  en- 
couraging in  any  time  during  the  past 
two  years. 

There  are  many  other  specific  items 
which  are  significant  of  the  trend. 
Steel  companies  are  obtaining  higher 
prices  without  difficulty  and  the  Iron 
Age  states  that  March  orders  will  show 
the  largest  total  in  nearly  two  years. 
Department  store  trade  in  volume,  al- 
lowing for  price  declines,  equals  or 
exceeds  last  year’s  remarkable  showing. 
The  widespread  building  activity  is  a 
very  encouraging  feature  of  the  situa- 
tion. Increased  orders  for  automobiles 
are  reported  from  the  West  and  the 
output  has  been  gaining  steadily  since 
the  first  of  the  year. 

The  Foreign  Outlook 

Ratification  of  the  treaties  negotiated 
at  Washington,  the  Irish  peace,  better 
prospect  of  a settlement  in  the  Near 
East,  and  increasing  possibility  of  an 
early  recognition  of  Mexico,  are  im- 
portant facets  of  the  most  favorable 
•international  outlook  in  months.  If 
the  Genoa  conference  yields  anything 
of  importance  it  will  surprise  most 
people  in  this  country,  but  the  oppor- 
tunity is  so  great  that  Europe’s  states- 
men may  rise  to  it.  The  decline  in 
marks  to  0.00288  almost  certainly 
heralds  the  quick  ending  of  Germany’s 
“catastrophe  boom.”  Prices  are  said  to 
have  advanced  60  per  cent  since  last  fall 
and  it  is  absurd  to  expect  that  the 
wage  earners  of  Germany  will  much 
longer  be  willing  to  accept  near- 
worthless paper  in  exchange  for  their 
labor. 

Otherwise  it  has  been  difficult  to  find 
unfavorable  items  in  the  news  of  the 
week.  John  Moody  states  that  “In  all 
my  experience  in  over  30  years  in 
Wall  Street,  I never  saw  the  stage  so 
completely  set  for  a constructive  period 
such  as  I believe  is  ahead  of  us  for  the 
next  year  or  two." 
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Business  Conditions  in  England 


The  lockout  in  the  engineering  trade 
has  started.  Confined  at  present  to 
members  of  the  Amalgamated  Engi- 
neering Union,  it  cannot  at  the  mo- 
ment effect  more  than  about  400,000 
men  and  youths,  Nearly  a quarter  of 
whom  would  be  out  of  work  anyway. 
But  it  may  perhaps  affect  the  whole  of 
the  engineering  and  even  the  shipbuild- 
ing industries,  and  several  of  the  unions 
have  been  given  another  fortnight  in 
which  to  decide  whether  they  will  agree 
to  the  employers’  terms  regarding  man- 
agement, or  join  the  skilled  mechanics 
shutout.  The  dispute  arose  ostensibly 
on  account  of  the  working  of  overtime, 
but  the  employers’  terms  having  been 
rejected  by  ballot  in  the  course  of 
which  not  one-quarter  of  the  members 
voted,  the  leading  engineering  trade 
union  was  then  faced  with  the  lockout, 
with  the  certainty  that  the  whole  ques- 
tion of  management  would  be  raised 
and  the  almost  sure  prospect  that  wages 
and  ordinary  hours  of  labor  would  be 
revised.  The  condition  of  the  industry 
as  a whole  is  such  that  whether  the 
works  are  shut  or  open  will  not  make 
much  material  difference  to  the  em- 
ployers ; they  may  lose  less  by  shutting 
down  than  by  keeping  open.  This  ap- 
plies mostly  to  the  machine  tool  side 
but  least  to  the  electrical  engineering 
section.  On  the  other  hand,  the  engi- 
neering trade  union,  like  most  of  the 
other  unions,  has  had  its  funds  depleted 
as  the  result  of  a long  spell  of  bad 
trade,  and  generally  speaking  is  in  no 
position  to  make  a lengthy  fight;  in 
fact  its  only  hope  is  to  draw  funds 
from  other  unions  who  may  be  in  no 
better  pecuniary  position. 

Idleness  Decreasing 

In  the  world  outside  engineering  it 
really  does  seem  that  some  improve- 
ment can  be  noted,  as  for  the  last  five 
or  six  weeks  the  numbers  of  the  un- 
employed have  shown  decreases,  and 
some  decline  has  been  visible  in  the  cost 
of  living  as  officially  calculated.  The 
latest  available  figures  show  1,837,233 
persons  registered  as  wholly  unem- 
ployed, which  is  a decline  of  97,000  in 
the  last  seven  weeks;  and  131,000  are 
on  emergency  work  provided  by  the 
government  and  other  authorities.  Then 
too  money  has  been  easier  and  since 
the  last  letter  was  written  the  bank 
rate  here  has  been  reduced  to  4}  per 
cent  With  this  decline  the  clearing 
banks  reduced  their  deposit  rate  from 
3 to  2i  per  cent,  this  being  2 per  cent 
below  the  bank  rate  as  compared  with 
1 per  cent  below  in  the  pre-war  period. 

The  improved  employment  figures 
hardly  apply  to  the  engineering  and 
metal  trades,  though  in  some  districts 
more  blast  furnaces  have  been  put  into 
operation  and  the  coal  output  has  con- 
siderably improved;  indeed  the  miners 
have  been  setting  up  records.  But  their 
wages  have  been  reduced  and  the  low 
rates  in  some  districts  have  caused  dis- 
quietude in  the  minds  of  people,  both 
in  and  outside  the  industry,  as  it  is 
recognized  that  even  with  commodities 
at  pre-war  prices  the  earnings  could 
hardly  provide  a living  of  reasonable 
standard.  As  to  shipbuilding,  it  has 
been  estimated  that  work  is  in  actual 
progress  on  only  28  per  cent  of  the 
slips. 


BY  OUR  LONDON  CORRESPONDENT 

The  machine  tool  industry  certainly 
shows  no  improvement  in  trading  condi- 
tions (one  firm  of  machine  tool  mer- 
chants will  shortly  open  a restaurant, 
using  most  of  its  showroom  area  for 
that  purpose),  and  the  depressing  cir- 
cumstances are  reflected  in  the  annual 
report  for  1921  of  the  Machine  Tool 
Trades  Association.  This  report  states 
that  during  the  year  twelve  firms 
resigned,  “nearly  all  in  consequence  of 
having  ceased  to  be  machine  tool 
makers.”  The  membership  is  put  at 
142,  compared  with  the  year  previous 
which  showed  162.  This  shows  a de- 
cline, not  of  twelve  as  reported,  but  of 
twenty.  Moreover,  during  the  year 
previous  six  applications  for  admission 
were  refused.  The  concerns  who  have 
withdrawn  are  not  specified,  but  it  is 
stated  that  one  firm  resigned  after 
having  been  fined  £100  for  partici- 
pating in  an  engineering  exhibition 
organized  by  a Glasgow  corporation. 
This  exhibition  policy  has  possibly  led 
to  the  resignation  of  two  or  three  other 
concerns,  both  makers  and  agents.  One 
firm  that  has  come  out  of  the  lists  had 
previously  been  known  as  printers’ 
engineers,  and  during  the  war  entered 
the  ranks  of  machine  tool  makers  owing 
to  circumstances,  being  then  engaged 
in  the  production,  by  arrangement,  of 
an  American  grinder  and  a lathe. 

The  report  of  the  association  gives 
no  survey  of  the  year  but,  as  usual, 
contents  itself  with  recording  matters 
of  domestic  interest.  One  of  the 
paragraphs  relates  to  the  fencing  of 
machinery,  members  having  been  sup- 
plied with  copies  of  a letter  on  the  sub- 
ject written  by  an  inspector  of  factories 
In  which  they  were  “urged  to  make 
every  effort  to  manufacture  machines 
in  such  a way  that  they  should  be  safe 
to  operators.”  This  subject  naturally 
interests  the  British  Industrial  Safety 
First  Association  and  the  latest  report 
provides  an  analysis  of  the  causes  of 
317  deaths  which  occurred  during  a 
number  of  years  as  “issued  by  a promi- 
nent company."  Apparently  the  ac- 
cidents analyzed  are  not  confined  to  a 
single  industry.  A point  is  that  they 
show  the  deaths  from  mechanical  causes 
to  form  35.6  per  cent,  and  from  non- 
mechanical causes  64.4  per  cent.  Thus 
it  is  pointed  out,  supporting  the  state- 
ment made  by  the  deputy  chief  in- 
spector of  factories  here,  that  only 
about  30  per  cent  of  all  accidents  in- 
volve machinery  to  any  extent  and  that 
even  with  the  fullest  provision  of  safe- 
guarding a decline  of  about  10  per  cent 
only  could  be  expected.  At  the  annual 
meeting  of  the  association,  held  in  Lon- 
don on  March  8,  little  of  a technical 
character  was  discussed,  the  chief 
points  raised  relating  to  publicity 
matters.  Individual  members  were  un- 
doubtedly cheerful,  but  the  sombre 
character  of  the  outlook  was  shown  by 
the  reference  made  by  the  president. 
Sir  Alfred  Herbert,  to  the  prospects  of 
the  exhibition  to  be  held  by  the  associ- 
ation towards  the  end  of  1924. 

The  small  tool  trade  has  been  main- 
tained better  than  the  trade  in  machine 
tools,  but  of  course  not  on  anything 
like  the  ordinary  scale.  There  can  be 
little  doubt  that  stocks  to  a considerable 
amount  are  still  in  hand,  and  this  fact 
has  been  used  in  some  instances  as  an 


inducement  to  buyers,  on  the  ground 
that  for  the  tools  in  hand  no  charges  on 
account  of  safeguarding  of  industries 
duty  will  be  made.  By  this  duty  of 
course  measuring  instruments  become 
key  industries  and  are  subject  to  an 
import  duty  of  one-third  their  value. 
The  effect  has  been  definite  and  has 
shown  itself  particularly  in  the  case  of 
some  Swiss  products  where,  in  addition 
to  the  duty  the  exchange  works  to  the 
disadvantage  of  the  importer,  sterling 
being  quoted  lower  in  Geneva  than 
anywhere  else.  In  certain  lines,  par- 
ticularly micrometers,  the  competition 
offered  by  British  manufactured  goods 
may  be  regarded  as  negligble,  and 
though  a few  firms  have  mentioned  that 
they  "would  be  shortly  placing  on  the 
market,  etc.,”  little  that  is  tangible  has 
resulted.  Vandervell  & Co.,  a firm  of 
automobile  fitting  manufacturers  is 
entering  the  small  tool  market  and  with 
a separate  factory  near  Brighton,  about 
50  miles  from  the  main  factory,  at 
Acton,  W.,  produces  calipers  and 
similar  implements,  V-blocks  and  other 
aids  to  the  engineering  workman  and  to 
the  toolmaker;  but  up  to  the  present 
the  micrometer  has  been  left  alone. 

The  usual  order  for  small  tools  is  of 
meagre  proportion — a dozen  twist  drills 
being  specified  at  a time  by  large  firms 
— and  the  high-speed  steel,  etc.,  market 
experiences  the  same  conditions.  Stain- 
less irons  are  common,  but  as  applied 
to  tableware — spoons,  forks,  etc. — seem 
to  be  too  leaden  in  appearance.  Rumors 
have  concerned  themselves  with  the  sale 
here  of  German  small  tools,  but  the 
writer  has  had  some  difficulty  in  locat- 
ing these  and  is  disposed  to  think  they 
have  reference  to  pliers,  combination 
tools  and  the  like,  rather  than  with  the 
small  tools  of  the  machine  shop. 

Engineers  To  Co-operate 

The  various  British  technical  insti- 
tutions of  engineers,  including  civil, 
electrical,  mechanical,  mining  and  so  on, 
have  always  acted  somewhat  independ- 
ently, the  idea  of  each  apparently  being 
to  form  a self-contained  unit  with  its 
own  house  and  organization.  Now  as 
the  result  of  a visit  by  engineers  from 
America,  the  Institution  of  Civil  Engi- 
neers agreed  to  call  a conference  to 
consider  a closer  connection,  and  the 
Institution  of  Mechanical  Engineers  at 
any  rate  will  co-operate.  The  Institu- 
tion of  Electrical  Engineers,  it  may  be 
worth  mentioning,  has  been  celebrating 
its  jubilee.  For  although  it  was  founded 
in  1871,  being  then  known  as  the  So- 
ciety of  Telegraph  Engineers,  the  first 
ordinary  meeting  was  not  held  until 
February  28,  1872.  The  chief  feature 
of  the  celebration  was  a series  of  dis- 
courses, chiefly  by  way  of  reminiscences 
of  experiences  in  electrical  engineering, 
one  of  the  speakers  being  able  to  state 
that  as  a lad  he  attended  certain  of  the 
lectures  given  by  Faraday  at  the  Royal 
Institution.  Another  feature  of  the 
program  was  a lecture  by  Prof.  J.  A. 
Fleming  on  “Michael  Faraday”  and 
the  foundations  of  electrical  engineer- 
ing, demonstrated  by  experiments  with 
much  of  the  apparatus  used  by  Faraday 
himself  at  the  institution.  The  Institu- 
tion of  Electrical  Engineers  is  the 
largest  of  the  British  technical  societies, 
the  membership  now  exceeding  10,000. 
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March  business  in  the  machine  tool 
industry  in  the  Chicago  center  has  held 
its  own  in  spite  of  the  “see-saw”  trend. 
Although  the  dealers  as  a whole  have 
not  yet  arrived  at  definite  figures,  many 
of  them  have  stated  that  March  will 
prove  as  good  if  not  better,  than  Feb- 
ruary which  was  a very  good  month. 
The  outlook  and  business  conditions  ap- 
pear to  be  improving  throughout  the  en- 
tire country  and  trade  activities  in  the 
iron  and  steel  products  market  for  the 
Chicago  district  are  keeping  pace. 

Inquiries  are  growing  in  number  but 
many  are  for  small  and  miscellaneous 
machinery.  One  of  the  most  extensive 
lists  is  that  issued  by  the  U.  & J.  Car- 
buretor Co.  That  company  was  burned 
out  by  the  recent  disastrous  fire  near 
the  machine  tool  district  and  is  looking 
for  a new  factory  location.  The  tem- 
porary location  of  the  firm  is  510  West 
Van  Buren  Street. 

Railroads  are  still  inactive  with  the 
exception  of  the  Santa  Fe  which  is  in- 
quiring for  the  following:  One  500-ton 
double-end  hydraulic  wheel  press;  one 
90-in.  motor-driven,  driving  wheel  lathe; 
one  heavy-duty  double-end  car  axle 
lathe  with  motor  drive;  one  300-lb. 
Beaudry  hammer;  one  52-in.  car  wheel 
lathe;  one  4-ft.  radial  drill,  and  one 
15-ton  crane. 

Activities  in  the  crane  market  in  this 
center  are  also  optimistic.  Among  the 
recent  orders  booked  by  a local  firm  are 
two  40-ton  cranes  for  the  Stems-Rogers 
Co.,  Denver,  Col.;  three  cranes  for  the 
Coshocton  Iron  Co.,  Monongahela  City, 
Pa.,  one  each  10,  5 _ and  2-ton.  This 
same  firm  is  also  active  in  the  foundry 
machinery  market  and  recently  received 
an  order  for  thirty-six  tumbling  bar- 
rels, and  nine  No.  8 cupolas  from  the 
Ford  Motor  Co. 

A very  nice  word  of  optimism  comes 
from  the  report  of  the  seventh  district 
of  the  Federal  Reserve  Bank,  that  the 
per  cent  change  in  the  machine  tool  em- 
ployment situation  since  a year  ago 
shows  a decrease  of  12.5  per  cent.  This 
figure  is  27  points  smaller  than  that 
of  last  month. 

It  is  understood  that  the  Illinois  Cen- 
tral R.R.  purchased  15,000  tons  of  rails. 
The  Chicago,  Burlington  & Quincy  re- 
ceived bids  recently  and  is  expected  to 
award  the  contract  soon  for  1,000  tons 
of  structural  material  for  its  new  Chi- 
cago freight  terminal.  The  Chicago, 
Rock  Island  & Pacific  is  receiving  bids 
for  1,600  tons  of  steel  for  bridge  con- 
struction. 

Plans  have  been  drawn  for  a one 
story  plant,  120  x 180  ft.  to  be  located 
at  4603-19  Fullerton  Ave.  Henry  New- 
gard  & Co..  947-55  West  Washington 
St.,  manufacturer  of  electrical  special- 
ties, is  the  owner.  The  cost  of  plant 
and  equipment  will  amount  to  $75,000, 
it  is  estimated. 

Black  & Decker  Declare 
Dividend 

The  Black  & Decker  Manufacturing 
Co.  has  just  declared  a dividend  for  the 
first  quarter  of  this  year  at  the  rate  of 
3 per  cent  on  the  preferred  stock.  The 
company  set  its  sales  quota  for  this 
year  a half  million  dollars  higher  than 
the  actual  sales  last  year  and  for  the 
first  quarter  of  this  year  it  advises  that 
100  per  cent  of  this  quota  has  been 
.made. 


Idle  Freight  Cars  Total 
216,661  on  March  15 

Freight  cars  idle  because  of  business 
conditions  on  March  15  totaled  391,797 
compared  with  398,982  on  March  8,  a 
decrease  of  7,185,  according  to  reports 
just  received  from  the  carriers  oi  the 
country  by  the  car  service  division  of 
the  American  Railway  Association. 

Of  the  total  216,661  were  surplus 
freight  cars  (cars  in  good  repair  and 
immediately  available  for  use  if  traffic 
conditions  warranted)  while  the  re- 
maining 175,136  represented  freight 
cars  in  need  of  repairs  in  excess  of  the 
number  normally  regarded  as  being 
unfit  for  service  owing  to  their  condi- 
tion. 

Surplus  coal  cars  in  good  repair  num- 
bered 79,803,  a decrease  within  a week 
of  6,661  but  owing  to  a falling  off  in 
the  loading  of  grain  principally  in  the 
Northwest,  an  increase  within  that  pe- 
riod of  382  cars  was  reported  in  the 
number  of  surplus  box  cars,  the  total 
being  89,356.  Surplus  coke  cars 
amounted  to  2,561,  a reduction  of  899 
within  a week  while  a decrease  of  138 
was  reported  for  stock  cars  which 
totaled  19,739. 


Engineering  Advertisers 
Elect  Officers 

At  the  annual  meeting  of  the  Engi- 
neering Advertisers’  Association  held 
recently  in  Chicago,  Julius  Holl,  adver- 
tising manager  of  the  Link-Belt  Co., 
was  elected  president.  J.  B.  Patterson, 
of  the  P.  H.  & F.  M.  Roots  Co.,  was 
chosen  vice-president.  The  new  sec- 
retary is  H.  N.  Baum,  of  the  Celite 
Products  Co.,  and  the  treasurer  is 
C.  H.  Connell,  of  the  Weller  Manufac- 
turing Co. 

Mr.  Holl,  the  new  president,  has  been 
with  the  Link-Belt  Co.  for  ten  years. 
During  the  war  he  was  head  of  the 
publication  section  of  the  Emergency 
Fleet  Corporation  and  was  later  assist- 
ant to  the  Director  General  of  that 
body. 


Elimination  of  Waste  Effec- 
tive in  Many  Countries 

Millions  of  dollars  can  be  saved  to 
the  -nation  by  the  elimination  of  waste 
in  industry,  L.  W.  Wallace,  of  Wash- 
ington, executive  secretaiy  of  the  Amer- 
ican Engineering  Council  of  the  Fed- 
erated American  Engineering  Societies, 
declared  at  a joint  meeting  of  the  Chi- 
cago Chapter  of  the  Society  of  Indus- 
trial Engineers  and  the  Western  Effi- 
ciency Society  at  the  Auditorium  Hotel 
in  Chicago,  recently. 

Mr.  Wallace,  who  as  vice-chairman  di- 
rected the  nationwide  assay  conducted 
by  the  Hoover  Committee  on  Elimina- 
tion of  Waste  in  Industry,  said  that  the 
publication  of  the  Committee’s  report 
was  “an  event  that  will  be  far-reaching 
in  its  beneficial  effects  on  industry, 
not  only  in  the  United  States  but 
throughout  the  world.”  He  added  that 
engineers  and  industrialists  were  com- 
ing to  agree  with  Secretary  Hoover  that 
the  opportunity  for  advance  in  living 
standards  in  this  country  lies  more 
surely  in  the  steady  wiping  out  of  in- 
dustrial wastes  than  in  great  inventions. 

Mr.  Wallace  said  that  the  Hoover 
Committee’s  findings  had  already  borne 
fruit  in  Europe  as  well  as  in  America. 
Inquiries  have  already  been  set  on  foot 
by  governments  and  private  industry  in 
other  nations  and  the  Republic  of 
Czecho-Slovakia  has  officially  distrib- 
uted the  report  as  a guide  for  its  in- 
dustrialists in  the  upbuilding  of  the  new 
nation’s  manufacturing  enterprises. 

In  the  United  States,  results  of  the 
committee’s  work  are  now  evident  in 
the  building  trades,  printing  trades, 
metal  trades  and  boot  and  shoe,  textile 
and  teady-made  clothing  trades. 


Edward  P.  Maguire  Dead 

Edward  P.  Maguire,  general  man- 
ager of  the  Lapointe  Machine  Tool  Co., 
of  Hudson,  Mass.,  died  on  March  28. 
Mr.  Maguire  had  been  connected  with 
the  Lapointe  interests  for  many  years 
and  was  general  manager  since  1914. 


Machinery  Exports  Fall  Down  in  February 

The  increase  in  metal-working  machinery  exports  was  short  lived.  The  value 
of  February  exports  was  $715,245,  a decrease  from  $925,825  in  January.  The 
value  of  exports  in  February,  1921,  was  $2,781,781.  The  detailed  figures,  which 
are  those  of  the  Bureau  of  Foreign  and  Domestic  Commerce,  follow: 


EXPORTS  OF  METALWORKING  MACHINERY 


Lathes 

Boring  and  drilling  machines 

Planers,  shapers,  and  Blotters 

Bending  and  power  presses 

Gear  cutters 

Milling  machines 

Sawing  machines 

Thread-cutting  and  screw  machines 

Punching  and  shearing  machines 

Power  hammers 

Rolling  machines. . % 

Wire-drawing  machines 

Polishing  ana  burnishing  machines 

Sharpening  and  grinding  machines 

Chucks,  centering,  lathe,  drill  and  other 

Reamers,  cutters,  drills,  and  parts  for  machine  tools 

Pneumatic  portable  tools 

Foundry  and  molding  machinery 

Other  metal-working  machinery  and  parts  thereof 

Total  metal-working  machinery 


—February,  1921 — 
Number  Value 

$442,491 


148,410 


2,190,880 

2.781.781 


— February, 

1922 — . 

X umber 

Value 

44 

835.521 

127 

36,212 

10 

12,073 

12 

103.135 

251 

3,583 

27 

23,791 

28 

7,735 

43 

8.01  S 

21 

38,579 

48 

8,871 

1 

189 

6 

60 

4 

1,853 

786 

65,211 

1,455 

13.112 

100,735 

82,55 

278 

21.242 

127,883 

14,230 

795.341 

239,281 

715,245 

Thirty  machine  tools,  valued  at  $13,763,  were  imported  in  February.  In 
February  of  1920  the  number  of  machine  tools  imported  numbered  271  and 
their  value  was  $29,633.  During  the  eight  months  ended  with  February,  there 
have  been  2,583  machine  tools  imported,  valued  at  $115,338. 
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War  Department  Disposes  of  Remaining 
American  Tools  in  Belgium 

Only  a Few  Tools  on  Hand  and  Most  of  Them  Incomplete — Deal  with  La  Construction 
Metallique  Reflects  Credit  on  Our  Sales  Organization 

By  C.  E.  CARPENTER 

President,  C.  E.  Carpenter  Co.,  Society  Anonyme, 


The  United  States  War  Department’s 
stock  of  machine  tools  in  Belgium  has 
been  purchased  by  E.  R.  Frederick,  who 
for  the  past  two  and  a half  years,  has 
represented  the  Director  of  Sales  in 
connection  with  the  shipment  of  War 
Department  surplus  machines  to  Bel- 
gian manufacturers. 

It  will  be  recalled  by  readers  of 
American  Machinist  that  shortly 
after  the  armistice  an  agreement  was 
entered  into  between  the  Director  of 
Sales  and  a syndicate  of  Belgian  manu- 
facturers, known  as  La  Construction 
Metallique,  whereby  the  United  States 
War  Department  undertook  to  supply 
the  machine  tool  requirements  of  Bel- 
gian manufacturers  out  of  its  surplus 
equipment  on  the  basis  of  1914  prices 
plus  55  per  cent,  less  a graded  amount 
for  depreciation  depending  upon  the 
condition  of  the  machines. 

An  American  army  officer,  Lieut.  J. 
F.  Oste-tag,  a machine  tool  expert,  was 
assigned  to  duty  with  the  Construction 
Metallique  to  ascertain  the  needs  of  the 
Belgians  and  under  this  agreement,  ap- 
proximately 2,200  machine  tools  were 
ordered  from  the  War  Department  and 
delivered  in  Belgium  during  1920  and 
1921.  These  machines  were  of  great 
assistance  to  Belgian  industry.  The 
transaction,  it  can  be  claimed,  was 
equally  advantageous  to  the  American 
machine  tool  industry,  since  it  discour- 
aged importations  of  machines  from 
Germany  and  introduced  into  Belgium 
many  makes  and  types  of  American 
machines  which  might  otherwise  not 
have  become  known  there  except 
through  years  of  patient  missionary 
effort. 

Ninety  Per  Cent  of  Tools 
Satisfactory 

Less  than  ten  per  cent  of  the  ma- 
chines shipped  to  Belgium  were  found 
to  be  unsuited  to  the  needs  of  the  Bel- 
gian manufacturers  who  specified  their 
requirements.  This  is  a remarkable 
record  when  it  is  considered  that  the 
War  Department  of  a government  is 
not  supposed  to  be  equipped  to  carry 
on  a business  in  a highly  technical 
article  like  machine  tools,  and,  par- 
ticularly, when  it  is  considered  that 
the  machines  in  question  were  probably 
brought  together  from  plants  situated 
all  over  the  United  States,  with  all  the 
attendant  difficulties  in  the  shape  of 
examination,  appraisement,  inspection, 
shipment  and  packing. 

The  policy  adopted  by  the  Director  of 
Sales  in  the  case  of  machines  that  did 
not  meet  the  requirements  of  the  Bel- 
gian buyers  was  a wise  and  liberal  one 
that  reflected  great  credit  both  on  the 
United  States  Government  and  on  the 
officials  who  negotiated  the  transaction 
and  carried  it  through  to  completion. 
All  machines  that  were  not  satisfactory 
were  taken  back  by  the  Government 
and  stored  in  the  American  Army  Base 
warehouses  in  Antwerp.  It  is  this  ma- 
chinery that  has  just  been  sold  “en  bloc” 


to  Mr.  Frederick,  who  plans  to  dispose 
of  it  not  only  in  Belgium,  but  wherever 
the  market  calls  for  such  equipment. 

Altogether,  about  180  machines  are 
involved  in  the  deal,  about  half  of  them 
being  lathes  from  16  to  30  in.  swing 
and  6 to  20  ft.  beds,  the  makers’  names 
including  Leblond,  Whitcomb-Blaisdell, 
Fulton,  Reed-Prentice,  Canada,  Na- 
tional, Wickes,  etc.  Next  in  import- 
ance to  the  lathes  are  turret  lathes, 
made  by  Gisholt,  Foster,  Warner  & 
Swasey,  Libby  and  Steinle.  There  are 
also  a number  of  automatics  of  Gridley, 
Acme,  Cleveland,  New  Britain  and  Cone 
types,  and  a few  grinding  machines 
made  by  Norton,  Fitchburg,  Bryant, 
Diamond,  Sellers  and  Blanchard.  The 
single  Blanchard  grinder  is  a No.  16 
with  motor  on  spindle,  the  motor  being 
wound  for  60  cycles,  whereas  the  Bel- 
gian practice  is  60  cycles.  There  are 
several  sensitive  radial  drilling  ma- 
chines, made  by  Carlton  and  Hammond, 
but  no  other  types  of  drilling  machines 
and  no  milling  machines  with  the  ex- 
ception of  two  Ingersoll  slab  millers, 
two  or  three  hand  milling  machines,  a 
number  of  one-  and  two-spindle  profil- 
ing machines  and  several  thread  milling 
machines  for  internal  work. 

Some  Machines  Incomplete 

Among  the  miscellaneous  machines 
that  complete  the  list  are  two  48-in. 
Putnam  planers,  a Cincinnati  24  in.  x 
4 ft.  crank  planer,  several  Pratt  & 
Whitney  spline  milling  machines,  three 
or  four  Toledo  and  Ferracute  presses, 
a Beaman  & Smith  two-spindle  horizon- 
tal boring  machine,  one  Rockford  hori- 
zontal drilling  machine,  a No.  60  Heald 
cylinder  grinder  and  several  Pratt  & 
Whitney  shaving  machines. 

Many  of  the  machines  are  incomplete 
and  will  require  new  parts  from 
America  to  fit  them  for  work.  The  24- 
in.  Gisholt  turret  lathes,  for  example, 
are  without  side  carriages  and  possess 
no  tools.  The  Warner  & Swasey  No. 
2 and  No.  4 turret  lathes  are  likewise 
without  side  carriages  and  bar  feed 
mechanism.  Incomplete  machines  are, 
of  course,  useless  to  the  average  ma- 
chine shop,  and  as  no  one  in  Belgium 
has  up  to  the  present  made  a practice 
of  reconditioning  machine  tools  it  is 
quite  likely  that  these  incomplete  ma- 
chines will  eventually  have  to  be  sold  at 
very  low  prices  to  buyers  willing  to  as 
sume  the  risk  and  exoense  of  complet- 
ing them. 

The  price  at  which  the  machines 
were  sold  to  Mr.  Frederick  is  not 
known,  but  undoubtedly  it  was  based 
upon  the  present  stagnant  condition  of 
trade  in  Belgium  and  upon  the  realiza- 
tion that  much  of  the  equ'  inent  in  its 
present  state  is  useless  except  to  those 
prepared  to  try  it  with  the  full  knowl- 
edge that  many  parts  will  have  to  be 
made  here  or  imported  from  the  United 
States.  The  sale  will  likewise  free  the 
American  Army  Base  warehouses  in 
Antwerp  of  several  hundred  tons  of 


Paris 

cumbersome  material  and  reduce  the 
military  operating  expenses  in  that 
part. 

Prior  to  entering  the  employ  of  the 
Director  of  Sales  of  the  United  States 
War  Department  in  1919,  Mr.  Fred- 
erick was  president  of  the  Allied  Ma- 
chinery Company  de  France,  of  Paris 
the  French  subsidiary  company  of  the 
Allied  Machinery  Company  of  America. 


Progress  Report  of 
Standards  Body 

Important  developments  that  have 
taken  place  in  the  movement  to  nation- 
alize engineering  and  industrial  stand- 
ards are  set  forth  in  detail  in  a report 
now  being  issued  relating  to  the  work 
of  the  American  Engineering  Standards 
Committee  during  1921. 

The  activities  of  the  committee  have 
developed  to  such  an  extent  that  work 
is  now  under  way  on  seventy  nine  dis- 
tinct projects  which  have  reached  an 
official  status.  In  their  work,  160  bod- 
ies of  national  importance  are  co-oper- 
ating, these  having  designated  more 
than  500  individuals  as  official  repre- 
sentatives to  serve  on  sectional  com- 
mittees working  under  the  auspices  of 
the  committee. 

During  1921  the  committee  approved 
standards  for  seventeen  different  pro- 
jects. A list  of  seventy-nine  projects 
remains  to  be  developed  during  the 
coming  sessions.  This  list  will  be  sup- 
plemented by  other  standards  as  soon 
as  the  work  is  systematized. 

Among  the  standards  approved  dur- 
ing 1921  were:  Specifications  for  port- 
land  cement,  soft  or  annealed  copper 
wire,  copper  wire,  bars,  cakes,  slabs, 
billets  and  ingots,  electrolytic  copper 
wire  bars,  etc.,  cold-drawn  bessemer 
steel  automatic  screw  stock,  cold-drawn 
open-hearth  steel  automatic  screw 
stock;  standard  methods  of  testing  dis- 
tillation of  bitumunious  materials  for 
road  treatment,  sampling  of  coal,  as- 
say of  copper,  chemical  analysis  of 
manganese  bronze  and  gun  metal; 
safety  codes  for  protection  of  heads 
and  eyes  of  industrial  workers,  national 
electric  code  and  industrial  lighting 
code;  and  a standard  test  for  tough- 
ness of  rock. 

A statistical  summary  included  in 
the  report  is  interesting.  It  contains 
the  following  data:  Member  bodies,  20; 
organizations  represented,  28;  repre- 
sentatives on  main  committee,  52;  ap- 
proved standards,  17;  standards  up  for 
approval,  17;  projects  having  official 
status,  79;  projects  for  which  sponsor- 
ship has  been  accepted,  51;  organiza- 
tions acting  as  sponsors,  43;  co-operat- 
ing bodies,  160;  individuals  on  section- 
al committee,  648. 

The  report  also  contains  a list  of  the 
committee  members,  participating  or- 
ganizations and  the  constitution  and 
rules  of  proceedure  of  the  committee. 
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Chock.  Drill.  Qslek-CI>U[<,  Positive.  Safety 

SavcAll  Tool  Co.,  59  River  St.,  Waltham,  Mass. 

"American  Machinist,"  December  1,  1921. 


The  chuck  has  a safety  device  to  prevent 
breaking  and  burning  of  drills,  taps,  ream- 
ers and  counterbores,  and  it  consists  of  the 
chuck  body,  collet,  ejector,  shearing  pin  and 
jaws.  The  collet  holds  the  drill  and  slips 
into  the  chuck.  It  has  a solid  bearing  sur- 
face at  each  end  and  a lock  for  auto- 
matically taking  up  wear  and  eliminating 
end  motion.  The  ejector  In  the  small  end 
of  the  collet  releases  the  drill.  The  collet  Is 
driv.  n by  a renewable  soft  steel  pin,  which 
shears  off  when  the  cutting  tool  is  over- 
loaded. The  capacity  of  No.  2 chuck  is  i 
to  2-in.  taper-shank  drills,  i.  e..  Nos.  1,  2, 
3 and  4 Morse  tapers. 


Boring  Bar,  Toper,  Portable 

Pedrick  Tool  and  Machine  Co..  3638  North  I.awrence  St.,  Phila- 
delphia, Pa. 

"American  Machinist."  December  1,  1921. 


The  bar  is  adaptable  to  boring 
holes  with  any  degree  of  taper, 
as  well  aB  to  facing  the  hub  on 
work  too  large  for  n machine.  The 
tool  is  shown  set  up  for  boring  a 
cylindrical  casting,  that  serves  as 
a support  for  the  crossheads  hold- 
ing the  boring  bar.  Karh  cross- 
head has  four  setscrews  for  ad- 
justing and  aligning  the  bar  after  centered  in  the  hole.  The  taper 
is  derived  from  a cross-slide  and  yoke,  the  degree  of  It  being 
controlled  by  the  distance  the  slide  is  moved  from  the  central 
axis.  The  driving  gear  is  stationary.  The  feed  case,  shown  with 
a weighted  handle,  provides  a constant  and  automatic  feed. 


f “It 


Jrlnt.  Iniversal,  Adjustable,  “American” 

Hartman  Manufacturing  Co..  308  Pearl  St..  Hartford,  Conn 
“American  Machinist,"  December  1,  1921. 


Tile  joint  is  intended  to  trans- 
mit  relatively  large  powers.  A 
ring  surrounds  the  forks  and  car- 
ries the  hardened  steel  studs, 
which  have  tapered  bearings  in 
the  fork  ends.  This  ring  is  In 
two  parts,  so  that  the  joint  may 
be  assembled  or  disassembled,  and 
adjustments  made  to  compensate 
for  wear.  An  annular  oil  cham- 
ber within  the  ring  holds  a large 
supply  of  oil.  The  sleeves  also 
an-  split,  and  may  thus  be  ap- 
plied to  shafts  without  disturbing  the  endwise  position  of  the 
latter.  The  castings  are  bronze,  but  may  be  supplied  in  malleable 
iron  or  steel.  The  Joint  is  made  in  all  commercial  sizes  for  shafts 
from  2 to  J in.  in  diameter. 


Caliper,  Indicating,  Kxtcnvlon-Hcain 

F.  TV.  Horstman  Co..  196  Coit  St..  Irvington.  N.  J. 

"American  Machinist."  December  1,  1921. 


The  caMpor  may  lie  used  on  a 
lathe  for  gaging  across  the  face 
of  chucked  work,  and  on  a planer 
for  duplicating  wide  pieces.  By 
reversing  the  arms  on  the  beam, 
the  tool  becomes  an  inside  indicat- 
ing caliper,  and  ran  be  used  in 
any  size  hole  above  4 2 in.  The 
dial  is  graduated  in  thousandths 
of  an  inch,  so  that  the  operator 
may  see  directly  the  size  of  the 
work  in  relation  to  the  desired  size.  The  rear  surfaces  of  the 
arms  are  flat,  and,  when  laid  on  a plane  surface,  keep  the  plunger 
and  adjusting  screw  in  alignment.  The  beam  is  ordinarily  6 in. 
long  and  i in.  in  diameter,  although  any  length  can  be  furnished. 


Drill,  Electric,  No.  S 

Lovejoy  Tool  Works,  319-331  West  Ohio  St.,  Chicago,  111. 
“American  Machinist, ’’  December  1,  1921. 


The  drill  has  a capac- 
ity for  drilling  1-in. 
holes  in  steel.  It  weighs 
only  4 lb.  and  is  fur- 
nished with  either  a 110 
or  220-volt  motor  suit- 
able for  direct  or  alter- 
nating current.  The 
switch  is  conveniently 
placed  and  Is  ope  rated 
by  the  thumb.  The  drill 
has  ample  ventilation 
3nd  provision  for  oiling, 
and  is  driven  through  a bronze  gear. 


ranch  and  Die,  Standard  Set* 

Diamant  Tool  and  Manufacturing  Co.,  91-97  Runyon  St.. 
Newark,  N.  J. 

“American  Machinist,”  December  1,  1921. 


Fde,  “ II yg rude  Hand  Miller” 

Steele-Sayward  Co.,  79  Milk  St.,  Boston,  Mass. 

“American  Machinist,”  December  1,  1921. 


The  teeth  of  the  file  are  milled  instead  of  being  forced  up  by 
the  usual  process  of  file  cutting.  It  is  claimed  that  the  process  of 
forming  the  teeth  does  not  harm  the  grain  structure  of  the  steel  ; 
that  the  steel  is  especially  heat-treated  to  give  maximum  hardness 
and  toughness  to  the  teeth  ; that  the  tool  works  equally  well  on  all 
metals  and  alloys,  and  that  when  used  on  lead,  solder  or  babbitt 
the  teeth  do  not  become  clogged.  The  files  can  be  furnished  in 
either  the  blade  or  the  tang  type. 


llolst.  Electric.  “El  ft  A bout” 

Shepard  Electric  Crane  and  Hoist  Co..  Montour  Falls,  N.  V. 
“American  Machinist.”  December  1.  1921 


The  sets  are  made  In  five  sizes 
capable  of  a large  number  of  com- 
binations. to  save  the  purchaser’s 
ime  in  making  patterns  and  cast- 
ings. The  die  sets  are  furnished 
complete  with  the  exception  of  the 
die  openings  and  the  holes  for 
inserting  the  punches  in  the  punch 
plate.  Screw  holes  are  drilled  and 
countersunk  and  all  screws  and 
dowels  required  are  furnished.  The 
die  blanks  are  of  oil-hardened 
steel  and  are  from  0.006  to  0.010 
in.  oversize  to  allow  for  shrink- 
age in  hardening  and  for  final  grinding. 


The  electric  hoist  Is  applicable 
to  all  load-moving  jobs  and  can 
be  installed  wherever  a chain 
block  might  he  used,  providing 
that  electric  current  is  available. 
The  motor  is  especially  designed 
for  hoisting  service,  and  can  b« 
furnished  for  either  direct  or 
alternating  current. 


Clip,  paste  on  3 x 5-in.  cards  and  file  as  desired 
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Business  Outlook  in  Foreign 
Markets 

Reports  coming  to  the  Department  of 
Commerce  from  foreign  countries  pro- 
vide an  accurate  barometer  of  business 
conditions  abroad  and  indicate  to  Amer- 
ican manufacturers  where  their  best 
markets  lie.  Dr.  Klein,  director  of  the 
Bureau  of  Foreign  and  Domestic  Com- 
merce, at  Washington,  stated  recently 
that  his  department  is  receiving  an 
average  of  600  inquiries  per  week  from 
business  men  regarding  Latin-American 
markets.  This  indicates  a growing  in- 
terest in  Latin-American  business  and 
disproves  the  reports-  that  Germans 
have  secured  these  markets  to  the  ex- 
clusion of  all  other  countries. 

Developments  in  the  Far  East  are 
also  encouraging.  The  Shanghai 
market  for  steel  products  is  generally 
quiet  but  the  demand  for  tin  plate  ana 
wire  nails  is  noticeable.  By  the  failure 
of  German  concerns  to  deliver  steel 
products  according  to  contract,  Amer- 
ican firms  are  placed  in  a strong  posi- 
tion. Contracts  which  were  concluded 
in  China  by  the  Germans  last  year  for 
the  erection  of  cement  plants  evidently 
called  for  German  machinery  equipment 
as  quantities  of  such  machinery  are  now 
being  shipped  to  that  country.  German 
automobiles  have  also  appeared  in 
China,  the  first  since  pre-war  days. 

Competition  too  Strong 

In  Australia  the  Newcastle  Steel 
Works,  owned  by  the  Broken  Hill  Pro- 
prietary Co.,  will  be  entirely  shut  down 
this  month.  It  is  said  by  officials  that 
the  production  cannot  compete  with  the 
following  steel  prices  in  England  and  in 
other  countries.  Reports  are  current 
that  the  Commonwealth  government’s 
merchant  marine  may  be  sold  to  private 
operators. 

The  Belgian  industrial  situation  dur- 
ing the  past  month  has  been  marked  by 
decreased  orders,  falling  prices,  wage 
reductions  and  increased  fuel  stocks. 
The  metallurgical  and  window-glass  in- 
dustries are  the  most  seriously  affected. 
All  grades  of  pig  iron  have  declined  5 
francs  per  ton  since  Feb.  15.  Owing  to 
the  reduced  foreign  demand  and  some- 
what increased  production,  semifinished 
steel,  both  bessemer  and  open-hearth, 
have  generally  declined  about  35  francs 
per  ton.  Most  varieties  of  finished  iron 
and  steel  likewise  registered  reduction 
varying  from  1 to  2 francs  per  hundred 
kilos,  while  under  pressure  from  British 
and  Luxemburg  competition  the  decline 
on  sheets  was  more  marked,  ranging 
from  4 to  8 francs  per  hundred  kilos. 
American  competition  in  wire  nails  re- 
sulted in  reduction  of  Is.  per  hundred 
kilos  in  Belgian  export  prices.  On 
March  1,  twenty-two  blast  furnaces 
were  operating,  with  a production  of 
400  tons  of  foundry  iron  and  3,215  tons 
of  basic  pig  per  24  hours.  This  com- 
pares with  eighteen  blast  furnaces  in 
operation  on  Feb.  1,  producing  646  tons 
of  foundry  iron  and  2,470  tons  of  basic 
pig  per  24  hours.  Of  the  larger  plants, 
the  Ougree-Marihaye  has  four  blast 
furnaces  in  operation;  Usines  de  la 
Providence,  two;  and  the  S.  A.  John 
Cockerill,  two.  The  latter  plant  has 
halted  all  steel-producing  installations 
and  is  concentrating  on  the  construction 
of  a large,  modern  rolling  mill  which  it 
is  hoped  to  have  ready  for  operation  by 
October.  Some  of  the  iron  and  steel 
firms  are  planning  to  have  extensive 
exhibits  at  the  Rio  de  Janeiro  exposi- 


tion. A 90-ton  express  locomotive  will 
be  shown  by  the  Cockerill  Co. 

In  Spain  the  government  is  expected 
to  refuse  the  railroads  further  increases 
in  rates  as  the  earnings  have  been  very 
satisfactory  the  past  year.  The  Norte 
Railroad  earned  29,600,000  pesetas  in 
1921,  which  will  allow  a dividend  of  67 
pesetas  per  share.  This  company  is 
issuing  bonds  for  repair  and  equipment 
to  the  amount  of  50,000,000  pesetas.  In 
a recent  session  of  the  Council  of  Min- 
isters it  was  resolved  that  the  govern- 
ment would  abandon,  after  April  1,  the 
practice  of  extending  state  aid  to  the 
railroads,  which  during  the  current  fis- 
cal year  has  averaged  about  7,000,000 
pesetas  a month. 

Zeppelin  Dirigibles 

It  is  reported  that  the  new  dirigibles 
for  the  service  planned  between  Spain 
and  South  America  will  be  constructed 
in  Spain  under  the  direction  of  en- 

fineers  sent  by  the  Zeppelin  Co.  Aero- 
rome  space  has  been  secured  near 
Seville  and  near  Buenos  Aires,  and  it  is 
expected  that  within  a month  work  will 
begin  on  the  sheds.  The  Minister  of 
War  was  granted  a supplemental  credit 
of  65,834,219  pesetas  on  Feb.  14.  In 
addition  he  has  solicited  a credit  of 
17,500,000  pesetas  for  aviation,  and  it 
is  planned  to  create  ten  squadrons  with 
eighteen  machines  each.  In  addition  six 
large  bombing  planes  will  be  secured 
and  necessary  hangars  constructed. 
The  Minister  of  Marine  is  negotiating 
for  the  purchase  of  hydroplanes  in 
England  and  dirigibles  in  Italy. 


Business  Items 


The  Sandvick  Steel  Co.,  Inc.,  has  com- 
bined its  general  steel  and  steel  belt 
conveyor  departments  in  the  one  office 
at  No.  2001,  Woolworth  Bldg.,  233 
Broadway,  New  York  City.  The  fol- 
lowing officers  are  now  established  in 
these  quarters:  W.  D.  Thomas,  presi- 
dent and  general  manager;  Anders 
Johnson,  vice-president;  G.  M.  Spencer, 
secretary;  Harry  Carlson,  sales  man- 
ager. 

The  Wunsch  & Ter  Kuile  Company 
has  been  organized  with  offices  and 
warehouses  at  302  McDougal  St,  Brook- 
lyn, N.  Y.  The  new  company  will  act 
as  selling  agents  for  manufacturers  of 
material  handling  machinery  and  in- 
dustrial engineering  equipment.  Mr. 
Wunsch  is  the  founder  of  the  Silent 
Hoist  Co.,  and  Mr.  Ter  Kuile  was  for- 
merly engineer  with  the  E.  I.  du  Pont 
de  Nemours  & Co. 

The  Weed  Engineering 'Works,  Inc., 
Bridgeport,  Conn.,  was  recently  incor- 
porated under  Connecticut  laws  to 
manufacture  metal  products,  tools,  ma- 
chinery and  miscellaneous  devices.  The 
capital  stock  is  $25,000  and  the  incor- 
porators are:  Fred  R.  Carstensen, 
Nichols,  Conn.:  Lorenz  F.  Carstensen, 
72  Fifth  St.,  Bridgeport;  and  H.  W. 
Carstensen,  of  Nichols. 

Davis  Welding  and  Manufacturing 
Co.,  of  Cincinnati,  Ohio,  manufac- 
turer of  truck  tanks,  storage  tanks  and 
seamless  cans,  has  opened  branch  offices 
in  the  American  National  Bank  Bldg., 
San  Francisco.  The  company  will  in- 
troduce in  Pacific  Coast  territory  a 
standardized  truck  tank  body  for  carry- 


ing gasoline  and  oil,  which  body  is 
claimed  to  posses  safety  features  that 
largely  eliminate  fire  hazards.  C.  F. 
Chambers,  Pacific  Coast  manager  for 
the  company,  will  make  his  head- 
quarters in  San  Francisco. 

The  Columbia  Foundry  Co.,  of  Co- 
lumbus, Ga.,  has  been  consolidated  with 
the  W.  L.  Lemley  Foundry  Co.,  of  Bes- 
semer, Ala.  The  soil  pipe  plant  of  the 
Columbia  company  is  to  be  moved  to 
Bessemer. 

An  Interstate  Commerce  Commission 
examiner  has  recommended  that  the 
rate  on  bulk  coke  from  Tupelo,  Miss.,  to 
Atlanta,  Ga.,  is  unreasonable,  in  decid- 
ing the  complaint  of  the  Pratt  Engi- 
neering and  Machine  Co. 

Advances  in  aid  of  exports  made  by 
the  War  Finance  Corporation  from 
Jan.  4 to  March  11  of  this  year  include 
$470,966  for  sugar  mill  machinery  and 
$500,000  for  agricultural  machinery. 

The  Lyons  Level  and  Tool  Co.,  of 
New  Haven,  Conn.,  manufacturer  of 
levels  and  tools,  recently  changed  the 
name  of  the  concern  to  the  Lyons  Manu- 
facturing Company,  and  filed  a certifi- 
cate for  an  increase  in  capital  stock 
from  $50,000  to  $150,000. 

The  Hartford  Blower  Company,  618 
Windsor  Ave.,  Hartford,  Conn.,  has  re- 
cently filed  papers  of  incorporation 
with  the  Secretary  of  State,  to  manu- 
facture and  deal  in  blowers  and  fans. 
The  officers  chosen  are:  President, 
George  W.  Christoph;  treasurer,  Rob- 
ert A.  Briggs;  secretary,  George  W. 
Christoph,  Jr. 

The  Steel  Co.  of  Canada,  Ltd.,  re- 
ports, for  the  year  ended  Dec.  31,  1921, 
a net  income  of  $817,292,  which,  after 
deducting  preferred  dividends,  is  equal 
to  $3.15  per  share  on  the  common  stock, 
compared  with  a net  income  of  $1,855,- 
404,  or  $12.19  per  share  in  1920. 

The  plant  of  the  Sinker-Davis  Com- 
pany, of  Indianapolis,  Ind.,  manufac- 
turer of  boilers,  engines  and  saw  mill 
machinery,  was  badly  damaged  by  fir* 
recently. 

The  All-Metal  Valve  Co.,  has  been  or- 
ganized at  Detroit,  Mich.  Capital  stock 
is  $200,000  and  incorporators  are  F.  L. 
Klingensmith,  C.  Nalinz  and  F.  Beall. 
Mr.  Klingensmith  was  formerly  vice- 
president  of  the  Ford  Motor  Co. 

The  Bernard  E.  Mohr  Machinery  Co., 
of  St.  Louis,  Mo.,  has  moved  from 
Easton  Ave.  to  1213  Pine  St. 

The  Bryan  Harvester  Co.,  Peru,  Ind., 
manufacturer  of  steam  tractors,  has 
bought  the  real  estate  and  holdings 
of  the  Weigle  Machine  Tool  Co.,  the 
buildings  of  which  adjoin  the  harvester 
company’s  property.  The  new  property 
will  be  used  for  storage  and  assembling 
of  tractors.  The  new  tractor  recently 
completed  is  a three-plow  puller,  and 
has  100  horsepower. 

The  Tool  Equipment  Sales  Co.  has 
been  organized  at  Chicago,  111.,  with 
sales  offices  at  18  South  Clinton  St. 
Jesse  B.  Alton  and  C.  B.  Cole  are  the 
owners.  The  company  now  represents 
the  Alvord  Reamer  and  Tool  Co.,  of 
Millersburg,  Pa.,  and  the  Standard  Saw 
and  Tool  Manufacturing  Co.,  of  Boston, 
Mass. 

The  Edward  Hollander  Tool  Co.,  142 
Miller  St.,  Newark,  N.  J.,  has  just  been 
organized  to  manufacture  the  Hollander 
adjustable  broach.  The  product  will 
be  sold  through  dealers,  as  well  as 
direct. 
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Trailer.  Heavy-Duty,  “Brute" 

Sharon  Pressed  Steel  Co.,  Sharon,  Pa. 

"American  Machinist,”  October  8,  1921 


The  trailer  can  be  pulled  by  an 
Industrial  tractor  or  motor  truck. 

It  is  Intended  for  carrying  heavy 
loads,  and  cannot  be  easily  tipped. 

The  frame  is  made  of  pressed 
steel,  the  outer  members  being 
4g  in.  channels  of  ) in.  steel.  It 
can  be  made  in  any  length  up  to 
72  in.  and  width  up  to  SO  in.  The 
rear  wheels  are  made  of  malle- 
able iron,  and  have  3 in.  Hyatt 
roller  bearings.  The  front  casters 
are  bolted  to  pressed-steel  stamp- 
ings and  equipped  with  bail  and 
roller  bearings.  The  top  is  of  oak,  with  the  edges  placed  under 
the  rails.  The  truck  can  be  equipped  with  one  or  two  couplers. 
It  weights  362  pounds 


Operator,  Bolt-Catting  Machine,  Automatic,  Air-Operated,  “Clay'’ 

Key  Boiler  Equipment  Co.,  East  St.  Louts,  111. 

“American  Machinist.”  December  8,  1921 

This  device  can  be  applied  to 
all  makes  of  machines.  It  clamps 
the  work,  feeds  it  into  the  dies, 
opens  the  dies  after  the  thread 
has  been  cut,  returns  the  carriage 
to  its  starting  position  and  closes 
the  dies  for  the  next  cut.  The 
finished  bolt  is  ejected  from  the 
holder,  thrown  clear  of  the  ma- 
chine, and  another  bolt  pushed  in 
from  the  magazine.  When  tha 
starting  lever  is  pulled  by  the 
operator,  the  movements  are  re- 

fieated.  If  the  machine  has  a 
ead  screw,  the  device  can  cut  a 
thread  with  a continuous  lead  on 
the  opposite  ends  of  a bolt.  For 
threading  square  or  hexagon-head  bolts  from  I to  1|  in.  In  diam- 
eter, a special  feed  and  ejector  can  be  furnished. 


Operator,  Nut-Tapping  Machine,  Automatic,  Air-Operated,  “Clay” 
Key  Boiler  Equipment  Co.,  East  St.  Louis,  111. 

“American  Machinist,”  December  8,  1921 


The  device  controls  the  rise  and 
fall  of  the  spindles  and  feeds  the 
blank  nuts  into  the  tapping  posi- 
tion. As  soon  as  a nut  is  tapped, 
the  spindle  and  tap  are  raised, 
carrying  the  tapped  nut  on  the 
tap,  and  another  nut  is  fed  into 
position  and  the  tap  lowered  Into 
it.  When  the  tap  shank  is  filled 
with  tapped  nuts,  the  spindle 
rises  to  be  removed  and  emptied. 
The  regulating  and  feeding  mech- 
anism take  care  of  all  sizes  of 
nuts  within  the  capacity  of  the 
machine.  This  attachment  can  be 
applied  to  all  makes  of  machines. 


Beater,  Rivet,  Electric,  Portable 

United  States  Electric  Co,  New  London,  Conn. 

“American  Machinist,”  December  8,  1921 


This  machine  can  be  used  in 
shipyards,  boiler  and  car  works, 
and  in  any  steel  construction.  It 
is  built  with  two,  four,  or  six 
electrodes  for  manual  operation, 
or  with  an  automatic  movement 
for  carrying  the  rivets  between 
the  electrodes  and  discharging 
them  when  heated.  The  auto- 
matic machine  is  illustrated.  In 
the  manually  operated  machine 
the  electrodes  are  opened  by 
pedals  and  closed  by  heavy  coil 
springs.  The  machine  is  provided 
with  casters,  and  with  eyebolts 
for  picking  it  up.  It  is  furnished 
for  220,  440,  or  550-volt,  60-cycle, 
single-phase  alternating  current, 
or  may  be  specially  constructed  for  other  voltages  and  frequencies. 
It  Is  33  in.  in  height.  22  in.  in  length,  and  varies  in  width  accord- 
ing to  the  number  of  electrodes. 


OHador,  Tool,  Electric,  “Dlmo” 

Luther  Grinder  Manufacturing  Co.,  Milwaukee,  Wls. 

"American  Machinist,”  December  8,  1921 


Tool,  Valve  Pacing,  Adjustable 

New  Britain  Tool  and  Manufacturing  Co.,  New  Britain,  Conn. 
"American  Machinist,"  December  8,  1921 


The  machine  Is  for  use  In  manufac- 
turing or  repair  shops  where  electric 
current  is  available.  The  motor  is  dust 
proof,  and  runs  In  S.K.F.  bearings. 
The  arbor  is  rigid,  and  allows  con- 
siderable space  between  the  bearings 
and  the  wheels.  Dlmo-grit  wheels  are 
used.  The  grinder  can  be  furnished 
with  either  a high  or  low  pedestal, 
and  also  with  toolrack  and  guards. 
The  machine  is  built  in  five  sizes  with 
either  single-phase  motors  for  110  or 
220  volts,  or  two  or  three-phase  motors 
for  110,  220  or  440  volts.  It  can  b< 
furnished  for  belt  drive  If  desired. 


This  device  for  resurfacing 
automobile  engine  valves  will 
handle  poppet  valves  of  any  com- 
mercial size  of  stem,  and  is  de- 
signed for  the  use  of  Individual 
automobile  owners.  The  valve 
stem  rests  in  a long  V-groove 
and  is  held  down  by  a flat  steel 
shoe  bearing  on  top  of  the  stem, 
giving  a three-point  bearing.  Th« 
valve  is  rotated  by  a crank 
handle.  A screw  Is  used  to  regu- 
late the  pressure  on  the  stem. 
The  removable  cutting  tool  has 
an  edge  accurately  ground  to  the 
original  angle  of  the  valve.  The 
upper  surface  of  the  valve  abuts 
against  the  screw  at  the  left,  by 
means  of  which  the  valve  is  fed 
to  the  cut. 


Cages.  Plug,  Standard,  Leonard 

Coats  Machine  Tool  Co.,  Inc.,  New  York,  N.  Y. 

"American  Machinist,”  December  8.  1921 


Wrenched,  Socket 

Viking  Specialty  Co.,  25  Bartlett  St„  Worcester,  Mass. 
"American  Machinist,"  December  8.  1921 


The  gages  are  fitted  with  re- 
newable heads,  are  made  of  hard- 
ened steel,  and  are  guaranteed 
accurate  to  within  0.0001  In.  of 
nominal  size.  The  No.  1 standard 
set  comprises  14  sizes  from  1 to  H 
In.  The  No.  2 standard  set  com- 
prises sizes  from  lg  to  2g  in. 
Renewable  limit  plug  gages  can 
be  supplied  in  various  sizes  In 
English  or  metric  units  to  any 
given  limits,  in  sets  or  singly. 
Standard  ring  gages  are  made 
from  ) to  8 in.  In  size,  to  cover 

the  same  range  as  the  plug  gages. 

Any  of  the  Leonard  tools  can  be 

supplied. 


The  wrenches  are  put  up  in 
sets  of  various  combinations  for 
automobile  work.  The  general 
service  set  comprises  a double-end 
ratchet  wrench,  sixteen  sockets 
for  hex-head  screws  and  nuts, 
three  extensions  and  a handle. 
The  extensions  and  handle  are 
fitted  with  ball  frictions  to  pre- 
vent the  sockets  from  slipping  oil. 
They  are  also  put  up  In  factory 

sets  for  shop  assembling  work, 
and  in  owners'  sets  to  fit  the  bolts 

and  nuts  on  any  particular  make 

of  car. 


Clip,  paste  on  3 x 5-in.  cards  and  file  as  desired 


Digitized  by  LaOOQie 


540f 


AMERICAN  MACHINIST 


Vol.  56,  No.  14 


1 1|  Personals  j j 

George  A.  Davies,  formerly  with 
Wickes  Bros.,  Saginaw,  Mich.,  is  now 
in  Los  Angeles.  He  is  looking  for  good 
lines  of  machine  tools  to  represent  in 
the  Western  territory.  At  present  he 
may  be  reached  at  1031  S.  Gramercy 
Drive. 

P.  R.  Hoopes  has  severed  his  connec- 
tion with  the  Automatic  Machinery  and 
Equipment  Co.,  of  Philadelphia,  Pa., 
and  is  now  associated  with  Lorenz  & 
Lorenz,  of  Hartford,  Conn.,  as  mechan- 
ical engineer. 

Fred  Mathews,  formerly  vice-presi- 
dent of  the  Union  Metal  Products  Co., 
has  been  appointed  general  railway 
sales  representative  of  the  A.  0.  Smith 
Corporation,  manufacturer  of  pressed 
steel  products,  of  Milwaukee,  Wis. 

O.  B.  Iles,  general  manager  and 
treasurer  of  the  International  Machine 
Tool  Co.,  Indianapolis,  Ind.,  has  been 
elected  president  of  the  Indianapolis 
Chamber  of  Commerce.  Mr.  Iles  re- 
cently served  as  chairman  of  the  com- 
mittee on  revision  of  the  constitution 
of  the  National  Machine  Tool  Builders’ 
Association. 

J.  C.  Miller,  manager  of  the  Colum- 
bus, Ohio,  division  of  the  American 
Rolling  Mill  Co.,  has  been  transferred 
to  Ashland,  Ohio,  as  manager  of  the 
Ashland  division.  The  Ashland  Iron 
and  Mining  Co.  was  recently  taken  over 
by  the  American  Rolling  Mill  Co.  In 
a recent  organization  of  the  Ashland 
Coal  and  Iron  Railway  Co.,  also  owned 
by  the  American  Rolling  Mill  Co.,  Mr. 
Miller  was  elected  first  vice-president 
and  general  manager. 

Elmer  W.  De  Ves>  has  been  appointed 
manager  of  the  stock  department  of  the 
Yale  & Towne  Manufacturing  Co., 
Stamford,  Conn.  Mr.  De  Ved  has  been 
with  the  company  since  1897. 

F.  G.  Valpey,  has  recently  accepted 
a position  as  sales  manager  of  the 
Kenloc  Manufacturing  Co.,  Providence, 
R.  I.,  manufacturers  of  special  machin- 
ery and  roll  covering  equipment.  Mr. 
Valpey,  was  formerly  sales  manager  of 
the  Frank  Mossberg  Co.,  Attleboro, 
Mass. 

John  F.  Tinsley,  vice-president  and 
general  manager  of  the  Crompton  & 
Knowles  Loom  Works,  Worcester, 
Mass.,  returned  to  this  country  recently 
after  a two  months’  tour  of  the  Euro- 
pean countries.  Mr.  Tinsley,  was  ac- 
companied by  Irving  H.  Verry,  also  a 
vice-president  of  the  Crompton  & 
Knowles  Co. 

Henry  C.  M.  Thomson  was  re-elected 
president  of  the  American  Hardware 
Co.  at  the  annual  meeting  of  the  stock- 
holders, held  last  week  in  New  Britain, 
Conn. 

Charles  Glover  has  resigned  as  first 
vice-president  of  the  American  Hard- 
ware Co.,  New  Britain,  Conn.,  after 
serving  that  concern  for  forty  years. 

Howard  S.  Hart  has  been  elected  to 
the  board  of  directors  of  the  New 
Britain  Machine  Co.,  New  Britain, 
Conn.  Mr.  Hart  is  chairman  of  the 
board  of  the  Hart  & Cooley  Manufac- 
turing Co.,  and  also  of  the  Fafnir  Bear- 
ing Co. 

Fred  W.  Howe,  vice-president  and 
sales  manager  of  the  Crompton  & 


Knowles  Loom  Works,  loom  manufac- 
turers of  Providence,  Worcester  and 
Philadelphia,  has  booked  passage  for  a 
three  months’  business  trip  in  China 
and  Japan. 

Charles  F.  Marble,  treasurer  of  the 
Curtis  & Marble  Machine  Company, 
textile  machinery  manufacturers,  Wor- 
cester, Mass.,  was  recently  elected  a 
member  of  the  executive  committee  of 
the  Worcester  branch  of  the  National 
Metal  Trades  Association. 

Henry  F.  Favor,  superintendent  of 
the  Providence,  R.  I.,  plant  of  the 
Crompton  & Knowles  Loom  Works, 
sailed  for  China  on  March  16. 

Sydney  R.  Mason,  secretary  of  the 
Whitin  Machine  Works,  Whitinsville, 
Mass.,  has  sailed  from  San  Francisco 
for  a trip  to  Japan.  Mr.  Mason  plans 
to  return  to  this  country  in  June. 

J.  H.  Windle,  sales  agent  of  the 
Woonsocket  Machine  and  Press  Co., 
textile  machinery  manufacturers,  of 
Woonsocket,  R.  I.,  has  returned  to  this 
country  after  a six  months’  business 
trip  in  Japan  and  China. 

W.  C.  Murphy,  treasurer  of  the 
Providence  Mill  Supply  Co.,  Providence, 
R.  I.,  returned  to  this  country  last 
week,  after  a six  months’  business  trip 
in  China  and  Japan. 


Catalogs  Wanted 


Horace  L*.  Smith  & Co.,  Inc.,  Petersburg, 
Va.,  would  be  pleased  to  receive  catalogs 
on  wood-working  machinery,  lathes,  shap- 
ers, drilling  machines,  power  h*tcksaws 
and  other  metal-working  machines  for  han- 
dling metaj  up  to  & in.  thick.  The  company 
is  building  a plant  for  manufacturing  farm 
machinery  and  implements.  Catalogs  should 
be  sent  to  Horace  L.  Smith.  Jr.,  1009  So. 
Sycamore  St.,  Petersburg,  Va. 

Lefax,  Inc.,  9th  and  Sansom  Sts.,  Phila- 
delphia, Pa.,  would  like  to  receive  catalogs 
on  all  kinds  of  engineering  materials  and 
equipment. 


Sr — 

...  ..  :■ 

1 

Book  Reviews 

■l— 

)■ 

Proceeding*  of  the  Twenty -fourth  Annual 
Meeting  of  the  American  Society  for 
Te*ting  Material*.  Published  by  the 
society.  Paper  $10;  cloth  111,  and  half 
leather  $12.50;  1,197  pages  6 x 9 in. 

In  addition  to  the  annual  address  of  the 
president,  George  S.  Webster,  and  the  re- 
ports of  thirty-one  standing  committees  on 
various  materials,  the  book  contains  tenta- 
tive standard  specifications  for  ferrous  and 
non-ferrous  metals ; cement,  lime,  gypsum 
and  clay  products.  Also  for  miscellaneous 
materials  such  as  preservative  coatings, 
petroleum  products,  lubricants,  road  ma- 
terials, coal,  coke,  insulating  materials,  ship- 
ping containers,  rubber  products,  and  tex- 
tile materials.  The  twenty-four  papers  pre- 
sented at  the  meeting  are  given  in  full, 
together  with  discussions  by  various  mem- 
bers. These  papers  contain  valuable  infor- 
mation on  the  results  of  investigations  by 
experts  in  the  field  of  engineering  mate- 
rials. 

A Course  in  Mechanical  Drawing.  By 

Louis  Rouillion.  B.S.,  A.M.,  director 

Mechanics  Institute,  New’  York  City. 
Norman  W.  Henley  Publishing  Co.,  2, 
4 and  6 West  45th  St.,  New  York. 
Cloth,  ninety-two  6g  x 7J-in.  pages, 
thirty-five  illustrations,  $1.50  net. 

This  book  is  the  result  of  a number  of 
years’  work  in  the  instruction  of  evening 
classes  and  is  intended  for  the  use  of 
students  either  at  school  or  at  home.  The 
course  covers  a period  of  two  school  years 
of  about  twenty-four  weeks  each.  As  may 
be  expected,  the  subjects  are  treated  in  an 
elementary  way.  Under  the  head  of  in- 
structions .a  list  of  drawing  materials  and 
instruments  required,  their  prices  and  use 
nr*-  riven.  The  illustrations  cover  letter- 


ing, projection  and  Isometric  drawings  all 
of  which  are  accompanied  by  concise  ex- 
planations and  instructions.  Under  the 
head  of  notes  on  working  drawings,  direc- 
tions are  given  for  Hize  of  drawing  sheets, 
titling,  making  sketches,  laying  out  work, 
relation  of  view’s,  sectioning,  inking,  dimen- 
sioning and  blueprinting. 

Report  of  the  Fourteenth  Annual  Confer- 
ence on  Weight*  and  Mea*nre*.  Miscel- 
laneous Paper  No.  48,  of  the  Bureau 
of  Standards,  Department  of  Com- 
merce, S.  W.  Stratton,  director.  Complete 
copy  of  the  paper  may  be  pur- 
chased from  Superintendent  of  Docu- 
ments. Government  Printing  Office, 
Washington,  D.  C.  Price,  20  cents. 

This  publication,  a verbatim  report  of  the 
conference,  contains  addresses  by  the  Sec- 
retary of  Commerce,  the  president  of  the 
conference,  and  others.  The  papers  and 
discussions  deal  with  liquid-measuring  de- 
vices, mine  scales,  railroad  weighing  of 
coal,  and  the  metric  system.  Specifications 
and  tolerances  for  liquid-measuring  devices 
as  amended  are  contained  In  the  appendix. 


Forthcoming  Meetings 


National  Metal  Trade.  Association:  An- 
nual convention  April  17  to  20,  Hotel  Astor. 
New  York  City.  11.  W.  Fisher,  1022  Peo- 
ples Gas  Building,  Chicago,  111.,  secretary. 

American  Gear  Manufacturer.'  Associa- 
tion : Sixth  annual  meeting,  Buffalo,  N.  Y.. 
April  20  to  22.  Secretary,  F.  D.  Hamlin. 
4401  Germantown  Ave.,  Philadelphia,  Pa. 

Southern  Supply  und  Machinery  Dealer. 
Association:  Annual  meeting,  Birmingham, 
Ala.,  April  24  to  26.  (In  conjunction  with 
American  Supply  and  Machinery  Manufac- 
turers Association.)  Secretary,  A.  M. 
Smith,  c/o  Smith-Courtney  Co.,  Rich- 
mond, Va. 

National  Machine  Tool  Builders’  Asso- 
ciation: Spring  convention,  Hotel  Travmore. 
Atlantic  City,  N.  J.,  April  25  arid  26. 
Krnest  F.  DuBrul.  817  Provident  Bank 
Bldg.,  Cincinnati,  Ohio,  general  manager. 

National  Research  Council:  Annual  meet- 
ing of  executive  board.  April  26,  Washing- 
ton, 1).  C.  A.  D.  Flmn,  29  West  39th  St., 
New  York  City,  chairman. 

Society  of  Industrial  Engineers:  Annual 
meeting  April  26,  27  and  28,  Detroit,  Midi. 
G.  C.  Dent,  327  La  Salle  St.,  Chicago.  111., 
business  manager. 

National  Association  of  Manufacturers: 

Annual  meeting,  Waldorf-Astoria  Hotel. 
New  York  City,  May  8,  9 and  10.  Secre- 
tary. George  Boudinot,  50  Church  St..  New 
York. 

American  Society  of  Mechanical  Engi- 
neers: Spring  meeting,  Atlanta,  Ga..  May 
8 to  12.  Secretary  Calvin  W.  Rice,  29 
West  39th  St..  New  York  City. 

National  Supply  and  Machinery  Dralera 
Association:  Annual  Convention,  Atlantic 
City,  May  8 lo  L0.  (In  conjunction  with 
American  Supply  and  Machinery  Manufac- 
turers Association.)  Secretary,  Thomas  A. 
Fernley,  506  Arcli  St.,  Philadelphia.  Pa. 

Foreign  Trade  Council:  Annual  Conven- 
tion, Philadelphia.  Pa.,  May  10  to  12.  Sec- 
retary, O.  K.  Davis,  1 Hanover  Square, 
New  York  City. 

United  Staten  Chamber  of  Commerce: 
Annual  meeting,  Washington.  D.  C.,  May 
16  to  18.  Secretary.  D.  A.  Skinner,  Riggs 
Bldg.,  Washington,  D.  C. 

National  Association  of  Office  Managers: 
Annual  meeting.  Washington,  D.  C.,  May 
18  to  20.  Secretary,  F.  L.  Rowland. 

American  Society  for  Steel  Treating: 
Pittsburgh  Section  meeting.  Bureau  of 
Mines  Auditorium,  Pittsburgh,  Pa.,  May 

25  and  26. 

American  Foundry  men's  Association: 

Annual  meeting,  Rochester.  N.  Y..  week  of 
June  6.  Secretary.  C.  R Hoyt.  140  South 
Dearborn  St.,  Chicago,  111. 

American  Railway  Association:  Section 
III,  Mechanical:  Annual  meeting,  Atlantic 
City.  June  14  to  21.  (Formerly  the  Master 
Car  Builders  and  the  Association  of  Mas- 
ter Mechanics.) 

Society  of  Automotive  Engineers:  Sum- 
mer meeting,  White  Sulphur  Springs, 
W.  Va.,  June  20  to  24.  C.  F.  Scott,  29 
West  39th  St.,  New  York  City,  is  chairman 
of  the  convention  committee. 

American  Society  for  Testing  Materials: 
Twenty-fifth  annual  meeting,  Chalfonte- 
Haddon  Hall  Hotel.  Atlantic  City.  June 

26  to  July  1.  Secretary,  C.  L.  Warwick- 
1315  Spruce  St..  Philadelphia,  Pa. 
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Wrenches,  Double-End 

Mechanics  Tool  Co.,  Rockford,  111. 

"American  Machinist,”  December  8,  1921 


These  wrenches  are  drop-forged 
from  tool  steel  and  oil  tempered. 
The  angle  of  the  jaws  makes  it 
possible  for  the  user  to  work  in 
tight  places  and  secure  a firm 
hold  on  the  nut  or  screw  head 
without  slipping.  The  opening  in 
the  larger  end  of  each  wrench  is 
of  the  correct  size  to  fit  a U.S. 
standard  nut,  while  the  small  end 
is  made  to  fit  an  S.A.E.  standard 
nut  or  bolt  head.  This  feature 
makes  the  wrenches  useful  to  the 
automobile  mechanic.  The  set 
covers  fourteen  sizes  of  openings 
without  duplication. 


Keamer,  Lint*.  Ford  Crankshaft  Bearing 

New  Britain  Tool  and  Manufacturing  Co.,  New  Britain,  Conn. 
"American  Machinist,"  December  8,  1921 


This  line  reamer  is  especially  constructed  for  reaming  the 
crankshaft  bearings  of  Ford  automobile  engines,  and  employs 
the  same  principle  of  expansible  diameters  and  pilot  blades  as 
other  reamers  made  by  the  concern.  The  blades  are  ground  to 
a true  circle  for  a distance  equal  to  about  one-third  of  their  length 
from  the  entering  end.  This  diameter  follows  the  hole  left  by 
the  babbitting  fixture  in  the  newly  babbitted  bearings.  The  range 
of  expansion  is  from  normal  to  about  » in.  oversize. 


Vise,  Hand.  Pin 

Coats  Machine  Tool  Co.,  Inc.,  110  West  40th  St.,  New  York.  X.  Y. 
"American  Machinist,”  December  8,  1921 


The  upper  part  of  this  device 
consists  of  a flat  lyre-shaped 
spring  and  two  movable  jaws, 
both  held  together  by  a frame 
fitted  -with  the  clamping  screw 
and  knurled  adjusting  screw’. 

These  screws  are  provided  with 
hardened  pin  ends,  which  project  into  the  jaws  and  prevent  them 
from  sliding.  A straight  or  tapered  piece  or  one  of  irregular 
section,  is  gripped  rigidly  along  the  entire  length  of  the  jaws 
when  the  clamping  screw  is  tightened.  L*ong  pieces  extend  through 
the  hollow  handle  and  are  centered  by  means  of  the  knurled 
adjusting  screw. 


Drilling  uiul  Tapping  Machine.  Upright.  "Electro-Magnetic” 

W.  Gaterman  Manufacturing  Co.,  Manitowoc,  Wis. 

"American  Machinist,"  December  15,  1921 


By  this  machine  hand  hipping  can  be  auto- 
matically imitated.  The  tap  is  held  in  a float- 
ing spindle,  which  is  driven  through  two  coil 
springs,  to  avoid  shocks  and  jars  on  the  tap. 
The  spindle  automatically  reverses  for  one- 
sixth  of  a turn  when  too  great  a torque  is 
transmitted,  and  immediately  takes  up  its 
original  speed,  which  varies  from  30»  to  2,000 
r.p.m.,  according  to  the  size  of  the  tap.  The 
reversing  action  is  accomplished  by  the  spring 
balance  in  the  drive  and  by  electro-magnets. 
The  machine  can  be  furnished  in  different 
sizes,  the  No.  4 size  having  a range  up  to  2 in. 
Either  belted  or  motor  drive  can  be  employed. 
The  machine  can  be  set  so  as  to  run  the  tap 
to  a certain  depth  and  automatically  return  It. 


Not  Pressing  Machine,  Hot,  Automatic 

Acme  Machinery  Co.,  Cleveland,  Ohio 

"American  Machinist,"  December  15,  1921 

A heated  bar  of  special  section 
is  used,  and  the  first  operation  in- 
dents it  on  both  sides.  The  cut- 
off slide  advances,  shears  off  the 
blank  and  carries  it  into  the  die 
box.  Two  punches  advance  from 
opposite  sides  and  go  part  way 
through  the  blank,  compressing  it 
in  the  center.  The  short  punch 
retreats,  w’hile  the  piercing  punch 
advances  and  punches  out  the 
core  ; and  the  nut  is  then  ejected 
from  the  die.  The  machine  is 
equipped  with  an  automatic  re- 
lief device.  The  indenting  tools 
are  operated  from  the  upper  shaft 
while  the  punches  and  cut-off 
slide  are  operated  by  the  shafts  at  the  opposite  ends  of  the  ma- 
chine. The  machine  is  built  in  four  sizes:  i to  8 in.,  J to  1 in., 
S 20  Vli  in.  and  1 to  2 in.  The  number  of  strokes  per  minute 
varies  from  70  or  75  for  the  smallest  to  35  or  40  for  the  largest 
machine. 


Babbitting  Fixtures,  Ford  Automobile  Engine 

New  Britain  Tool  and  Manufacturing  Co.,  New  Britain.  Conn. 

"American  Machinist,"  December  15.  1921 

The  two  fixtures  are  intended 
for  repairing  the  main  bearings 
and  connecting  rods  of  Ford  en- 
gines. The  main  bearing  fixture, 
shown  in  the  upper  view,  can  be 
set  in  place  on  the  inverted  cyl- 
inder block  and  positioned  by  the 
studs  in  the  camshaft  bearings. 

Crossbars  hold  the  arbor  central 
with  relation  to  the  bearings. 

The  under-sized  arbor  allows 
stock  for  finish  reaming  the  bear- 
ings. The  connecting-rod  fixture, 
shown  in  the  lower  view,  consists 
of  a flat  base  block  of  cast  iron 
with  two  vertical  studs  and  col- 
lars. The  wristpin  end  of  the  rod,  placed  over  the  smaller  stud, 
brings  the  crank  end  in  proper  relation  to  the  larger  stud,  which 
is  the  babbitting  arbor.  The  upper  collar,  pushed  over  the  pro- 
jecting end  of  the  stud,  bears  against  the  rod.  Recesses  in  the 
collars  take  care  of  the  fillets.  The  bearing  is  finished  when 
taken  from  the  fixture. 


Swaging  Machine,  Roller-Cage  Type 

Langelier  Manufacturing  Co.,  Arlington,  Cranston,  R.  I. 
"American  Machinist,"  December  15,  1921 


In  this  machine  the  rolls  are 
carried  in  a floating  ring  or  cage 
instead  of  being  fixed  in  the  head, 
and  are  made  of  a tempered  car- 
bon steel.  A similar  roll  is  car- 
ried in  the  outer  end  of  each 
hammer  block.  A roll  feeding 
attachment  is  mounted  on  the 
machine,  to  withdraw  the  work 
with  a slow,  even  motion  and  give 
straightness  and  uniformity  of  re- 
duction. The  attachment  has  a 
capacity  for  stock  from  0.375  to 
1.313  in.  in  diameter.  It  is  mov- 
able to  and  from  the  head  through 
a distance  of  5 in.  by  means  of  a 
screw  underneath  the  baseplate. 
The  flywheel  is  held  to  the  spindle 
by  a two-bolt  clamping  hub,  clos- 
ing over  a key. 


Vise,  Combination,  Drill  Jig,  Milling  Fixture,  Swiveling,  Victor 

W.  B.  U.  Tool  Co..  104  Harding  8t.,  Worcester,  Mass. 

"American  Machinist,"  December  15.  1921 

The  device  holds  the  work  on  a 
drilling  machine,  shaper,  grinding 
machine  or  milling  machine.  The 
vise  can  be  swung  to  change  the 
position,  both  horizontal  and 
vertical  swivels  being  graduated 
to  360  deg.  The  fixture  can  be 
used  on  the  bench  when  filing 
small  dies  and  punches  ; or  as  ;* 
drill  jig,  for  which  it  is  equipped 
with  a hushing  plate  having  eight- 
een holes  varying  from  7/64  to 
ii  in.  in  diameter.  It  can  be  set 
to  drill  round  stock  from  A to 
1 in.  in  diameter,  and  square  or 
flat  stock  from  1 to  1 in.  thick. 

A V-groove  is  provided  for  the 
gripping  of  cylindrical  work.  The  jaws  have  an  opening  of  21  In., 
and  can  be  furnished  either  soft  or  hardened. 
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[ The  Weekly  Price  Guide 


THIS  WEEK’S  MARKET 

THE  quotation  of  $1.40@$1.45  for  structural  shapes, 
plates  and  mild  steel  bars  has  very  nearly  disappeared 
from  the  market;  leaving  $1.50  per  100  lb.  as  the  official 
Pittsburgh  mill  price.  The  gradual  stiffening  of  the  mill  price 
has  not  as  yet  been  reflected  in  warehouse  quotations. 
Chicago  warehouses,  however,  quote  floor  plates  at  $4.98 
as  against  $3.40  per  100  lb.;  but  announce  reductions  of  25c. 
per  100  lb.  on  cold  finished  steel  products.  Pig  iron,  No.  2 
foundry,  shows  slight  upward  tendency  in  price. 

Electrolytic  copper  is  quoted  in  New  York  warehouses  at 
13ic.  as  against  136c.;  tin  at  296c.  reduced  from  30).  and 
lead  at  5 Ac.  as  compared  with  5c.  per  lb.,  one  week  ago. 
Zinc  market  steadier  with  quotations  unchanged.  Chinese 
antimony  quoted  in  Chicago  at  an  advance  of  1c.  per  lb. 
Solder  quoted  in  New  York  at  drop  of  lc.  per  lb.  and  bab- 
bitt metal  also  slightly  reduced  owing  to  recent  declines  in 
the  tin  market.  Prices  on  old  metals  (non-ferrous)  down 
about  ic.  per  lb.  in  Chicago. 

Linseed  oil  is  quoted  at  82c.@83c.  as  against  83c.  in  New 
York;  at  90c.  reduced  from  97c.  per  gal.  in  Chicago. 


IRON  AND  STEEL 


PIG  IRON  — Per  gross  ton  — Quotations  compiled  by  The 


Matthew  Addy  Co.: 

CINCINNATI 

No.  2 Southern $20.  50 

Northern  Basic 21  02 

Southern  Ohio  No.  2 21.54 

NEW  YORK— Tidewater  Delivery 

Southern  No.  2 (Silicon  2.25  to  2.75) 28. 16 

BIRMINGHAM 

No.  2 Foundry 15.78 

PHILADELPHIA 

Eastern  Pa.,  No.  2x,  2.25-2.75  til 21.54 

Virginia  No.  2 27.74 

Basic 21.00 

Grey  Forge 20.50 

CHICAGO 

No.  2 Foundry  local . 20.00 

No.  2 Foundry,  Southern,  sil  2.25@2.75 21.67 

PITTSBURGH,  including  freight  charge  from  Valley 

No.  2 Foundry 19.00 

Basic 18.00 

Bessemer 19.50 


IRON  MACHINERY  CASTINGS— In  cents  per  pound: 


Light  Medium  Heavy 

Pittsburgh 9.0  6.0  3.0 

Philadelphia 9.0  5.5  2.65 

Atlanta 5.5  4.5  4.0 

Detroit 7.0  4.5  3.0 

Birmingham 16.0  7.5  2.5 

Denver 8.0  6.0  5.0 

New  Orleans 9.0  6.0  4.0 

Minneapolis 9.0  6.0  4.5 

New  York 9.0  6.0  3.0 

Cincinnati 5.0  4.5  3.75 

Cleveland 6.75  4.5  2.6 


SHEETS— Quotations  are  in  cents  per  pound  in  various  dries 
from  warehouse;  also  the  base  quotations  from  mill: 


Blue  Annealed 

Pittsburgh. 

Large 

Mill  Lots 

New  York 

Cleveland 

Chicago 

No.  10 

2.25 

3.28 

3 10 

3.38 

No.  12 

2.30 

3.33 

3. 15 

3.43 

No.  14 

2.35 

3.38 

3.20 

3.48 

No.  16 

2.55 

3.48 

3 30 

3.58 

Black 

Nos.  17  and  21. 

2 85 

3.80 

3 55 

3 95 

Nos.  22  and  24. 

2.90 

3.85 

3.60 

4 00 

Nos.  25  and  26. 

2.95 

3.90 

3.65 

4 05 

No.  28 

3 00 

4.00 

3.75 

4 15 

Galvanized 

Nos.  10  and  11.  3.00  3.75@3.90  3.75  4.15 

Nos.  12  and  14.  3.10  3.85(5,4.00  3,85  4.25 

Nos.  17  and  21.  3.40  4.15@4.30  4.15  4.55 

Nos.  22  and  24.  3.55  4.30(3.4.4.5  4.30  4 70 

No.  26 3.70  4.45(34. 60  4.55  4 85 

No. 28 4.00  4 75(5  4.90  4.75  5.15 


WROUGHT  PIPE — The  following  discounts  are  to  jobbers  for 
carload  lots  on  the  latest  Pittsburgh  basing  card: 


Steel 

BUTT  WELD 

Iron 

Inches 

Black 

Galv.  Inches 

Black 

Galv. 

1 to  3 

. ...  71 

58)  Jtol) 

. 44) 

29) 

LAP  WELD 

2 

....  64 

51)  2 

. 39) 

25) 

2)  to  6. . . . 

....  68 

55)  2)  to  4 

• 42) 

29) 

7 to  8 . . . . 

....  65 

51)  4)  to  6 

. 42) 

29) 

9 to  12.  . . 

64 

50)  7 to  12.' 

. 40) 

27) 

BUTT  WELD, 

EXTRA  STRONG,  PLAIN  ENDS 

1 to  1). . . . 

....  69 

57)  jtol) 

. 44) 

30) 

2 to  3 

....  70 

58) 

LAP  WELD,  EXTRA  STRONG,  PLAIN  ENDS 

2 

....  62 

50)  2 

. 40) 

27) 

2)  to  4.  . . . 

....  66 

54)  2)  to  4 

. 43) 

31) 

4)  to  6.  . . . 

....  65 

53)  4)  to  6 

• 42) 

30) 

7 to  8 

....  61 

47)  7 to  8 

. 35) 

23) 

9 to  12  . . . . 

....  55 

41)  9 to  12 

. 30) 

18) 

Malleable  fittings.  Classes  B and  C,  Banded,  from  New 

York 

stock  sell  at 

net  list.  Cast  iron,  standard  sizes,  20-5 

%off. 

WROUGHT  PIPE- 

-Warehouse  discounts  as  follows: 

New  York  Cleveland  Chicago 
Black  Galv.  Black  Galv.  Black  Galv. 
1 to  3 in.  steel  butt  welded.  6o%  53%  60)%  474%  62)%  48*% 
2)  to  6 in.  steel  lap  welded.  61%  47%  58)%  44)%  59)%  45)% 
Malleable  fittings.  Classes  B and  C,  Banded,  from  New  York 
stock  sell  at  list  less  10%.  Cast  iron,  standard  sizes,  32-5%  off. 


MISCELLANEOUS — Warehouse  prices  in  cents  per  pound  in 
100-lb.  lots: 


Open  hearth  spring  steel  (base)  . 

Spring  steel  (light)  (base) 

Coppered  Bessemer  rods(base).. 

Hoop  steel 

Cold  rolled  strip  steel . / 

Floor  plates  

Cold  finished  shafting  or  screw. . 

Cold  finished  fiats,  squares 

Structural  shapes  (base) 

Soft  steel  bars  (base) 

Soft  steel  bar  shapes  (base).  . . . 

Soft  steel  bands  (base) 

Tank  plates  (base) 

Bar  iron  (2  00(5  2. 10  at  mill) . . . 

Drill  rod  (from  list) 

Electric  welding  wire: 


A to ) 


New  York  Cleveland  Chicago 


4.00 

6.00 

4.50 

6.00 

6 00 

6.00 

7.00 

8 00 

6.03 

3.38 

2.56 

3.13 

6.25 

8.25 

6 50 

4.60 

4.56 

4.98 

3.35 

3.00 

3.15 

3.85 

3 50 

3.65 

2 48 

2 31 

2 38 

2.38 

2.21 

2.28 

2.38 

2 21 

2.28 

2.98 

2.88 

2.48 

2.31 

2.38 

2.38 

2 21 

2.28 

55(g.oO% 

55% 

50% 

8.50. . . . 

.12(5  13 

7.15.... 

. .11(5  12 

6.75 

.10(5  11 

METALS 


Current  Prices  in  Cents  Per  Pound 

Copper,  electrolytic  (up  to  carlots),  New  York 13.50 

Tin,  5-ton  lots,  New  York 29.62) 

Lead  (up  to  carlots),  St.  Louis,  4.75;  New  York 5.10 

Zinc  (up  to  carlots),  St.  Louis,  5.02);  New  York 5.37) 

,,  „o  oof~  • , lC  New  York  Cleveland  Chicago 

Aluminum,  98  to  99%  ingots,  1-15 

ton  lots 19.20  20.00  18.00 

Antimony  (Chinese),  ton  spot ■ 5 00  6.50  6.25 

Copper  sheets,  base 19.50@20.50  20.50@21  23.00 

Copper  wire  (carlots) 14(314.25  17.00  16.25 

Copper  rods  ( ton  lots) 19.25  21.50  19.50 

Copper  tubing  ( 100-lb.  lots) 20.75  22.50  23  .00 

Brass  sheets  (100-lb.  lots) 16.25  16.  50  18.75 

Brass  tubing  (100-1  b.  lots) 18.00  18.50  20.50 
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METALS — Continued 

Brass  rods  (1,000-lb.  lots) 14.25  15.00  IS. 75 

Brass  wire  (carlots) 16.75  16.50  

Zinc  sheets  (casks),  (8%  dis.  carlots)..  10.50  8.7S  1S.7S 

Nickel  (ingot  and  shot),  Bayonne,  N.  J.  41 .00  

Nickel  (electrolytic),  Bayonne,  N.  J.  . 44.00  

Solder  (J  and  1),  (caselots) 18.00  22.00  19.00 

Babbitt  metai  (best  grade) 30.80  41.00  36.00 

Babbitt  metal  (commercial) 15.50  13.50  9.00 

SPECIAL  NICKEL  AND  ALLOYS— Price  in  cents  per  lb. 

Malleable  nickel  ingots 45 

Malleable  nickel  sheet  bars 47 

Hot  rolled  rods.  Grades  “A”  and  “C”  (base) 60 

Cold  drawn  rods,  Grades  "A”  and  “C”  (base) 72 

Copper  nickel  ingots 37 

Hot  rolled  copper  nickel  rods  (base) 45 

Manganese  nickel  hot  rolled  (base)  rods  “D” — low  manganese  64 
Manganese  nickel  hot  rolled  (base)  rods  “D” — high  manganese  67 
Base  price  of  monel  metal  in  cents  per  lb.,  f.o.b.  Bayonne,  N.J.: 

Shot 35.00  Hot  rolled  machined  rods  (base). . . 53.00 

Blocks 35.00  Hot  rolled  rods  (base) 42.00 

Ingots 38.00  Cold  drawn  rods  (base) 56.00 

Sheet  bars. . . 40.00  Hot  rolled  sheets  (base) 55.00 

OLD  METALS — Dealers’  purchasing  prices  in  cents  per  pound: 

New  York  Cleveland  Chicago 


10.00 

10.50 

10.25 

9.50 

10.00 

9.25 

8.50 

8.50 

8.25 

3.75 

3.50 

3.65 

2.75 

2.50 

3.00 

5.75 

5.50 

8.00 

4.25 

4.25 

4.75 

5.00 

5.00 

5.00 

2.75 

2.00 

2.50 

TIN  PLATES— American  Charcoal  Plates— Bright— Cents  per  lb. 


"AAA”  Charcoal  Melyn  Grade: 
IC,  20x28,  112  sheets 

IX,  20x28,  112  sheets. 

“A”  Charcoal  Allaways  Grade: 
IC,  20x28,  112  sheets, 

IX,  20x28,  112  sheets, 


Prime,  20x28  in.: 
100-lb.,  112 

IC,  112 


Small  lots,  8-lb.  Coating: 

100-lb.,  14x20 

IC,  14x20 


Terne  Plate 


New 

York 

Cleve- 

land 

Chicago 

20.00 

23.00 

18.25 

21.00 

18.50 

20.90 

17.00 

20.00 

t 

16.00 

18.75 

17.00 

19.60 

12.50 

12.80 

12.00 

12.30 

14.50 

14.80 

7.00 

7.25 

5.60 

5.85 

7.25 

7.40 

MISCELLANEOUS 


New  York 

Cotton  waste,  white,  per  lb. . . . $0.07|(u>$0 

Cotton  waste,  mixed,  per!  b 055@,09 

Wiping  cloths  per  M.,  13Jxl3i..  

Wiping  cloths  per  M.,  13}x20j 

Sal  soda,  100  lb.  lots 2.80 

Roll  sulphur,  3601b.  bbl.,  per  100 

lb 2.85 

Linseed  oil,  per  gal.,  5 bbl.  lots. . . • 82@  83 

White  lead,  dry  or  in  oil 1001b.  kegs. 

Red  lead,  dry J00  b.  kegs. 

Red  lead,  in  oil 100  lb.  kegs. 

Fireclay,  per  75  lb.  bag 

Coke,  prompt  furnace,  Connellsville 

Coke,  prompt  foundry,  Connellsville 


Cleve- 

land 

10  30.12 
.09 

50.00 

55.00 
2.50 


3.25  3.50 

1.06  .90 

New  York,  12.25 
New  York,  12.25 
New  York,  13.75 
.80  1 00 

per  net  ton  $3.50 
per  net  ton  4.75 


75-10% 


3.00  3.50 


SHOP  SUPPLIES 

Current  Discounts  from  Standard  Lists 

New  Cleve- 
York  land  Chicago 

Machine  Bolts: 

All  sizes  up  to  1x30  in 60-5%  60-10%  60-10-10% 

U and  ljx3  in.  up  to  12  in 50%  60-10-10%  60-10% 

With  cold  punchsd  sq.  nuts 50%  

With  hot  pressed  hex.  nuts  up  to  1x30 

in.  (plus  std.  extra  of  10%) 55%  $4.00  off 

Button  head  bolts,  with  hex.  nuts 35%  $3.90  net  

Hex.  head  and  hex.  nut  bolts 40%  65-5% 

Lag  screws,  coach  screws 65%  65-5% 

Square  and  hex.  head  cap  screws. . . . 75— 10%  75%  70-10% 

Carriage  bolts,  upto  1 in..' s 30in 50-10%  60-10%  50-5% 

Bolt  ends,  with  hot  pressed  nuts 60%  55% 

Tap  bolts,  hex.  heads 25%  

Semi-finished  nuts  f and  larger 75%  75-10%  ,.80% 

Case-hardened  nuts 65%  

W ashers, cast  iron,  }in.,  per  1001b.  (net)  $4.50  $3.50  $3.50 

Washers, cast  iron,  | in.per  100  lb.  (net)  3.75  3.50  3.50 

Washers,  round  plate,  per  100 lb.  Offlist  4.00  ....  3.50  net 

Nuts,  hot  pressed,  sq.,  per  100  lb.  Offlist  3.00  3.50  4.00 

Nuts,  hot  pressed,  hex., per  100 lb.  Offlist  3.00  3.50  - 4.03 

Nuts,  cold  punched,  sq., per  100 lb.Off list  3.00  3.50  4.00 

Nuts, cold  punched, hex., per  lOOlb.Off list  3.00  3.50  4.00 

Rivets: 

Rivets,  dia.  and  smaller 60-5%  60-10-10%  65-5% 

Rivets,  tinned 60-5%  60-10-10%  4Jc.  net 

Button  heads  J-in.,  J-in.,  1x2  in.  to  5 

in.,  per  1001b (net)  $3.35  $3.25  $3.00 

Cone  heads,  ditto (net)  3.45  3.35  3.10 

II  to  1 {-in.  long,  all  diameters, 

EXTRA  per  1001b 0.25  0.15 

I in.  diameter EXTRA  0.15  0.15 

J in.  diameter EXTRA  0.50  0.50 

1 in.  long,  and  shorter EXTRA  0.50  0.50 

Longer  than  5 in EXTRA  0.25  0.25 

Less  than  200  lb EXTRA  0.50  0.50 

Countersunk  heads EXTRA  0.35  $3.35  base 

Copper  rivets 60-5%  50%  50-10% 

Copper  burs 40%  50%  


Lard  cutting  oil  (50  gal.  bbl.)  per  gal.  $0.65  $0.50  $0,671 

Machine  oil,  lubricating, (50  gal.  bbl.) 

per  gal 0.45  0.35  0.40 

Belting — Present  discounts  from  list  in 
fair  quantities  (I  doz.  rolls) 

Leather: 

Light  grade 50%  50-5%  60-10% 

Medium  grade 40-5%  40-10-21%  50% 


$3.50 
3.50 
3 . 50  net 
4.00 
4.03 
4.00 
4.00 


Chicago 

$0.12 

.09 

55.00 

65.00 
2.65 


Heavy  grade 35% 

Rubber  and  duck: 

First  grade 60-5% 

Second  grade 60- 10-5% 

Abrasive  materials — In  sheets  9x1 1 in. : 

No.  1 grade,  per  ream  of  480  sheets, 

Flint  paper $5.84 

Emery  paper  8.80 

Emery  cloth 27.84 

Flint  cloth, regularweight, width 31 

in.,  No.  1 grade,  per  50  yd.  roll,  4.50 
Emery  discs,  6 in.  dia.,  No.  1 grade, 
per  100. 

Paper 1.32 

Cloth 3.02 


40%  40-5% 

50-10%  40-10% 
60-5%  60-5% 
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NEW  and  ENLARGED 


Machine  Tools  and 
Machinery  Wanted 

Machine-tool  want*  published 
without  charge 


Conn..  East  Hampton — M.  H.  Hill  Brass 
Co. — one  No.  1|  geared  bliss  straight  side 
double  action  cam  drawing  press. 

Fla..  Orlando — I*  D.  Wylly — portable 
conveyor  to  load  sand  into  cars,  equipped 
with  gas  engine  to  run  on  tracks. 

Oa.,  Borne — The  Borne  Stove  ft  Range 
Co.,  J.  M.  Berry.  Pres. — complete  foundry 
equipment  Including  tumblers,  grinding 
wheels,  lathe,  cupola,  eta 

la..  Dnbnquo— The  Adams  Co.,  295  6th 
St. — one  sheet  steel  brake  for  10  gauge. 

HI,  Chicago— The  Illinois  Copper  ft  Iron 
Mfg.  Co.  1830  West  Grand  Ave. — spinning 
lathe,  26  in.  swing,  (used). 

111.,  Chtoago— The  U.  ft  J.  Carburetor  Co., 
510  West  Van  Buren  St. — No.  4 and  No.  1 
Foster  hand  screw  machines ; I in.  Gridley 
automatic  screw  machine ; No.  2 high  speed 
riveting  hammer ; punch  presses  equivalent 
in  size  to  No.  1 Walch  up  to  Loshbeugh 
Jordan  No.  4;  engine  lathes;  heavy  duty 
type  single  spindle  drills ; No.  4 Bardons 
ft  Ol  iver  turret  lathes ; Size  0 Brown  ft 
Sharpe  automatic  screw  machines ; Avery 
single  and  multiple  spindle  drills;  heavy 
and  high  speed  presses;  disk  grinder: 
wheel  press ; small  shapers ; Leland  Gilford 
four  spindle  high  speed  drill  presses ; Cin- 
cinnati milling  machines ; 16  in.  Arbor 
presses ; Rockford  single  spindle  heavy  duty 
press ; air  compressors. 

IB.,  Chicago — The  Vulcanizing  Material 
Mfg.  Co.,  1423  West  Van  Buren  St.— one 
electric  knife,  ac.  220  volt. 

Kan.,  Hutchinson — E.  C.  White,  28  East 
Bigger  St. — one  Grays  sheet  metal  cutter 
for  1 6 gage  with  deep  throat  for  odd  shaped 
cutting.  Could  use  machine  for  heavier 
cutting. 

Kan.,  Waveriy — E.  Hotter— machinery 
for  job  printing  shop. 

Ky.,  Jett — The  Equitable  Lumber  ft  Sup- 
ply Co.,  L.  Pickleslmer,  Pres. — woodwork- 
ing machinery,  electric  pumps,  also  carload 
lots  of  Southern  pine  lumber  for  stock. 

Ky,  Mayvllle — The  Ohio  Valley  Pulley 
Wks.,  Inc.,  Central  Ave.,.  Main  and  Chester 
Sts..  E.  Gardner,  Purch.  Agt. — round 
broaches,  all  sizes,  (used),  address  Box  288. 

La,  Baton  Bouse — The  Capital  Feed 
Mfg.  Co,  P.  O.  Box  117,  L.  S.  Doherty, 
Mgr. — feed  mixing  machinery,  hay  cutting 
machinery,  coolers  and  other  feed  mill 
equipment. 

Mas*,  Northampton  — McCallum  Silk 
Hosiery  Co,  377  Dwight  St. — new  machin- 
ery for  hosiery  mill  at  Phila,  Pa. 

Mich,  Bay  City — The  Garber  Machine 
Co,  3004  North  Water  St,  F.  Garber,  Mgr. 
— internal  cylinder  grinder,  similar  to 
Whitney,  (new  or  used),  also  a screw  arbor 
press  about  24  In.  between  Jaws,  with  a ca- 
pacity of  about  20  ton. 

Mich,  Benton  Harbor — Baker-Vawter 
Co,  D.  F.  Haddord,  Purch.  Agt.— one  4 
roll  angle  stralghtener. 

Minn,  Deerwood — B.  Groth — woodwork- 
ing machinery. 


Minn,  Minneapolis — The  Despatch  Mfg. 
Co,  120  1st  Ave,  N,  electric  ovens,  A.  K. 
Grapp,  Purch.  Agt. — punch  presses;  angle 
Iron  shears;  high  speed  power  hack  saw; 
serpentine  slitting  machine. 

Minn!,  Minneapolis  — The  Minneapolis 
Crushed  Stone  Co,  529  Metropolitan  Bank 
Bldg,  A.  1>.  Hoar,  Pres. — machinery  for 
washing,  drying  and  crushing  plant. 

Minn,  Minneapolis — The  Norwegian  Lu- 
theran Deaconess  Hospital,  2312  15th  Ave. 
S. — power  laundry  equipment  for  proposed 
laundry. 

Minn,  Minneapolis — The  Standard  Ma- 
terial Co,  Plymouth  Bldg,  L.  L.  Quist, 
Secy. — machinery  equipment  for  washing 
and  screening  plant,  dally  capacity  1,600 
ton ; probably  a pumping  plant  equipped 
with  modern  screens  and  belt  conveyors, 
drag  line,  locomotive  cranes. 

Miss,  Gulfport — -The  Dally  Herald,  G.  L. 
Money,  Purch.  Agt. — 7 column  press. 

Mo,  Carthugo— The,  Juvenile  Shoe  Corp. 
— shoe  making  machinery  for  proposed  fac- 
tory on  Main  St,  Pierce  City. 

Mo,  Jetterson  City  — The  Automatic 
Water  Pump  Mfg.  Co,  236  A East  High  St, 
B.  A.  Divers,  Secy,  and  Asst.  Treas.— re- 
ceivirtg  bids  for  machine  tools,  including 
lathes,  drill  presses,  brass  and  aluminum 
furnaces,  woodworking  machinery,  cast- 
ings, etc. 

Mo,  Joplin — The  Amer.  Sign  Wks,  117 
North  Main  St,  R,  Barker,  Purch.  Agt. — 
power  band  saw. 

Mo,  Joplin — The  Forsythe  Mfg.  Co,  319 
East  3rd  St,  manufacturer  of  automobile 
bodies,  A.  H.  Forsythe,  Purch.  Agt. — lathe. 

Mo,  Joplin — The  Joplin  Radio  Shop,  4225 
Main  St,  J.  Graber,  Mgr. — drill  press. 

Mo,  Joplin — The  Modern  Trunk  Factory, 
116  West  5th  St,  E.  Weeks,  Mgr. — rip  saw 
and  planing  machinery. 

Mo,  Joplin — The  Moss  Rowe  Furniture 
Co,  116  West  9th  St,  W.  L.  Moss,  Purch. 
Agt. — woodworking  machinery,  band  saw 
and  lathe. 

Mo,  Kansas  City — The  North  Mehornay 
Warehouse,  1019  Chariott  St. — band  saw. 

Mo,  8t.  Louis — F.  E.  Palmer  Supply  Co, 
Ry.  Exch.  Bldg. — one  air  compressor. 

Neb,  Lincoln — The  Capitol  City  Tire  Co, 
235  South  11th  St,  A.  L.  Brown,  Purch. 
Agt. — Weaver  tin  tools. 

Neb,  Lincoln— A.  E.  Gesse,  404  South 
11th  St. — one  20  in.  lathe. 

Neb,  Lincoln — S.  Knisley,  508  North 
19th  St. — sole  stitching  machine,  prefer  a 
No.  12  Landis  or  a Champion  curved  awl 
machine. 

Neb,  Lincoln — The  Weston  Tire  Co,  241 
South  11th  St,  P.  P.  Weston,  Purch.  Agt. 
— electric  tire  mold. 

Neb,  Lincoln— The  WolfT  Cycle  Co,  1933 
O St,  motor-cycle  repair  shop.  W.  Wolff, 
Purch.  Agt. — small  lathe  and  drill  press, 
electrically  driven. 

N.  J,  Gloucester — The  Gloucester  Sani- 
tary Milk  Co. — conveyors  and  large  ca- 
pacity automatic  bottle  filling  machines. 

N.  V,  Albany— F.  A.  West  Co,  Inc,  5 
Main  St,  D.  D.  Blewer,  Pureli.  Agt. — print- 
ing presses  and  book  binding  machinery 
and  equipment. 

N.  Y„  Bath — D.  M.  White,  Savona  Rd. — 
five  or  10  gal.  capacity  icc  cream  freezing 
machinery  and  6 mbs  and  cans. 


N.  Y „ Binghamton — Broome  County  Su- 
pervisors. J.  R.  Jewell,  Purch.  Agt. — lathe, 
miller,  drill  press,  compressor  and  tank 
for  county  repair  shop. 

N.  Y,  Binghamton — E.  T.  Gaige,  State 
St. — machine  tools  for  motor  repair  includ- 
ing internal  grinders  for  cylinders. 

N.  Y„  Binghamton — H.  Monroe,  192 
Water  St. — one  motor  driven  air  com- 
pressor with  tank  also  a small  lathe  suitable 
to  mount  wire  brushes  for  rubber  scarify- 
ing, (used). 

N.  Y„  Buffalo — D.  Calabuse,  855  Ellicott 
St. — sheet  metal  roller  and  folder,  both  30 
in,  also  edging  machine  and  power  punch. 

N.  Y„  Buffalo— The  Stewart  Motor  Corp, 
93  Dewey  Ave. — power  punch  press  or  bar 
cutter,  capacity  5 in.  by  5 in. 

N.  Y„  Canandaigua — The  Tobin  Sash 
Co.  is  to  change  its  gasoline  power  to  elec- 
trical power  and  is  open  for  quotations  and 
literature  on  electric  power. 

N.  Y,  Elmira — The  Federal  Radio 
Laboratories  Ina,  C.  E.  Johnson,  403  West 
1st  St,  Purch.  Agt. — machine  tools  and 
equipment  for  the  manufacture  of  small 
metal  electrical  parts,  also  electrical  test- 
ing equipment. 

N.  Y„  Kndlcott — The  Magic  City  Ice  Co. 
— ieo  manufacturing  machinery  for  new 
plant  now  in  course  of  construction. 

N.  Y,  Oasport— The  Wickwlre  Limestone 
Co. — rock  handling,  crushing,  screening  and 
storing  machinery  and  equipment  also 
special  equipment  for  the  manufacture  of 
agricultural  lime. 

N.  Y„  Gloversvllle — A.  J.  Bachman  Co, 
Inc.— four  or  five  35  In.  knitting  machines. 

N.  Y,  Holland  Patent — The  Bd.  Educ,  D. 
B.  Lisle,  Purch.  Agt. — machine  tool  equip- 
ment for  vocational  department. 

N.  Y„  Long  Island  City — The  Wappler 
Electric  Co,  Harris  Ave,  A.  Verhols, 
Purch.  Agt. — one  disc  grinder,  18  in.-24  in. 
disc. 

N.  Y,  Nassau — Prior  & Williams — ad- 
justable Iron  rip  saw  table. 

N.  Y„  Rochester — W.  A.  Gengenbach,  29 
Strathallen  Park — several  Cleveland  auto- 
matics Model  A No.  1,  spindle  drive,  i-5 
In.-S-i  in.-J-li  in.  (used  but  must  be  95% 
new). 

N.  Y,  Rochester — The  Rochester  Y.  M.  C. 

A,  H.  P.  Lansdale,  Genl.  Secy. — machine 
and  woodworking  tools,  also  shop  tools  and 
equipment  for  vocational  classes. 

N.  Y„  Smith  boro — Ockerman  ft  Withey. 

B.  J.  Withey,  Purch.  Agt. — woodworking 
tools  and  equipment, 

N.  Y„  Warsaw — G.  Scott — complete  small 
jobbers  printing  outfit  with  machinery. 

N.  Y,  Watertown — O.  B.  Cornwell,  422 
East  Flower  Ave. — one  Iron  adjustable  saw 
table  with  carrier. 

N.  Y,  Watertown — Kops  Bros.  Inc, 
Water  St,  A.  Fried,  Purch.  Agt. — shafting, 
hangers  and  special  machinery  for  the 
manufacture  of  corsets  (individually  motor 
driven). 

N.  Y,  Waveriy — R.  Perry — machine 
tools  for  motor  repairing. 

N.  C,  Asheville — The  Biltmore  Industries 
— one  36  In.  Goddard  Burr  picker  mixing 
machine. 

N.  C,  Old  Fort — The  Old  Fort  Mills,  D. 

W Adams.  Mgr.  and  Pres  — machinery  for 
8, linn  spindle  yarn  mill,  (new  or  used). 
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N.  C.,  Plnetope — The  PInetops  Milling 
Co.,  P.  O.  Box  65,  J.  H.  Saunders,  Mgr.— 
$11,000  to  $12,000  worth  of  roller  mill  anil 
meal  mill  machinery,  also  crude  oil  engine, 
(new  or  used). 

O,  Akron — H.  L.  Sutton.  1049  Diagonal 
Rd. — one  10  x 10  air  compressor  with 
tank  ; two  moulding  machines ; one  10  ton 
crane,  20  to  30  ft.  span ; one  electi  :c  hoist. 

O.,  Cincinnati — The  Clifton  Pratt  Co., 
1224  West  8th  SL,  A.  E.  Clifton,  Purch. 
Agt.— one  No.  12|  or  13  Toledo  punch  press 
or  No.  39  Bliss  with  1}  in.  stroke. 

O.,  Cincinnati — The  Economy  Mchy.  Co., 
428-30  East  Pearl  St.— J.  H.  Flynn,  Sr., 
Purch.  Agt.— caterpillar  tractor  shovel 
with  S CU.yd.  bucket ; complete  revolving 
9 x 16  in.  Jaw  crusher. 

O.,  Columbnn — The  Columbus  Builders 
Supply  Co.,  Front  and  Dong  Sts.,  W.  F. 
Kern,  Secy. — sand  and  gravel  handling  ma- 
chinery and  coal  handling  equipment. 

O..  Toledo — J.  Myers,  1958  Glendale  Ave. 
— linotype  machine  for  Job  printing  plant. 

O..  Youngstown — The  Bd.  Educ.,  16  West 
Wood  St. — quantity  of  various  machine 
tools  and  equipment  for  Rayen  High  School 
manual  ‘training  division. 

Pa„  Brookville — The  Bd.  Educ.,  Boro  of 
Corsica  and  Union  Twp.,  c/o  S.  C.  Beeman, 
Secy.,  R D.  No.  4,  Brookville — equipment 
for  vocational  department  and  mechanical 
engineering  shops. 

Pa.,  Chester — The  Chester  Dairy  Supply 
Co.,  9th  and  Hyatt  Sts. — equipment  for 
metal  working  shop. 

Pa.,  Carry — The  Corry-Jamestown  Mfg. 
Corp.,  manufacturer  metal  furniture — Bliss 
press  and  Stiles  punching  press  4 in., 
(used). 

Pa.,  Monongahela — The  Coshocton  Iron 
Wks.,  Axleton  St. — one  10  ton,  one  6 ton 
and  two  2 ton  cranes. 

Pa..  Phlla. — The  Alva  Carpet  A Rug  Co., 
Kinsey  and  Hedge  Sts. — looms,  throwing 
frames,  twisters,  shafting,  belting,  machine 
shop  equipment,  etc. 

Pa..  Phlla. — The  Cambria  Silk  Hosiery 
Co.,  A and  Cambria  Sts.,  L.  Weber,  Purch. 
Agt. — quantity  of  full  fashion  automatic 
hosiery  machines,  dryers,  throwers,  twisters! 
belting,  shafting,  etc. 

Pa..  Phlla. — The  Dept.  Pub.  Heath,  Room 
584.  City  Hall — W.  S.  Twining,  Dir. — one 
milling  machine,  geared  head  high  power. 

Pa„  Phlla. — The  United  Tapestry  Mills, 
Erie  Ave.  and  Amber  St. — looms  and  weav- 
ing machinery  for  new  factory. 

Pa.,  Pittsburgh — J.  F.  Casey  Co.,  Union 
Arcade — one  5 ton  and  four  2 ton  cranes. 

Pa,  Pittsburgh — H.  J.  Heinz  Co.,  1062 
Main  St.,  pickles,  preserves,  etc. — lathe, 
•trill  press,  grinder  and  hack  saw. 

Pa-,  Rural  Valley — The  Advance  News- 
paper, H.  C.  Peters,  Purch.  Agt.— linograph 
machine. 

Pa.,  Wellsboro — L.  B.  Marvin — machii. 
ery  and  equipment  for  proposed  planing 
mill  on  Tioga  St. 

8.  C..  Andrews — The  Andrews  Mfg.  Co. 
— machinery  for  the  manufacture  of  slack 
barrel  staves,  headings,  etc. 

8.  C..  Charleston — The  Woodstock  Mfg. 
Co.,  Center  3t„  J.  F.  Williams,  Pres,  and 
Mgr. — complete  line  of  machinery  for  the 
manufacture  of  fibre  cases,  containers,  etc. 

Tenn.,  Chattanooga  — The  Davenport 
Hosiery  Mills.  906  Georgia  Ave. — hosiery 
winding  machine,  Altemus  make  preferred. 

Tex.,  Beaumont — The  Brooks  Supply  Co., 
799  Franklin  St. — additional  machinery  for 
machine  shops. 

Tex.,  Gainesville — C.  H.  Leonard — print- 
ing press  and  folder. 

Tex..  San  Angelo — C.  B.  Metcalfe  A Son 
—complete  machinery  for  the  manufacture 
of  brooms. 

Va.,  Norfolk— The  Atlantic  Iron  Wks., 
Water  St.,  F.  H.  Masi,  Pres,  and  Mgr. — 
machine  shop  equipment. 

W.  Va.,  Weston — The  Independent  Pub- 
lishing Co.,  R.  A.  Hall,  Purch.  Agt. — one 
8 x 10  Job  press  and  mitering  machine. 

W.  Va.,  Wheeling — The  Construction 
Dept.,  61  16th  St. — one  vertical  electric 
blue  print  machine,  220  volts,  60  cycle.  a.c. 
preferably  a Pease  style  J.  P. 

W.  Va..  Wheeling— The  Wheeling  Steel 
Corp„  Wheeling  Steel  Corp.  Bldg. — shapers, 
milling  machines  and  lathes. 

Wls..  Cndahy — L.  Odry.  1211  Packard 
Ave. — gas  storage  tanks  and  pump. 

Wls.,  Fond-dn-Lac — The  Hurcum  Fuel 
Co.,  35  West  1st  St.,  will  open  bids  about 
April  10  lor  machinery,  equipment,  con- 
crete. etc.,  for  four  storage  elevators, 
about  1.000  ton  capacity 


Wls.,  Kenosha — The  W.  J.  Pine  Machine 
Co.— one  38  in.  x 8 ft.  and  one  24  in.  x 6 
ft.  planer ; five  engine  lathes,  one  12  in.  x 
4 ft.,  two  14  in.  x 6 ft.,  one  16  in.  x 6 ft. 
and  one  20  In.  x 8 ft. ; one  24  in.  power 
feed  drill ; one  drill  grinder ; one  2 In.  hard 
screw  machine;  one  No.  2 milling  machine; 
one  24  in.  shaper  and  one  Universal  grind- 
ing machine. 

Wls..  Ladysmith — F.  Zachek — blacksmith 
shop  equipment. 

Wls.,  Madison — G.  Nelson,  117  West 
Johnson  St. — automobile  repair  equipment. 

Wls.,  Madison — The  Pennsylvania  Oil 
Co.,  731  East  Washington  St. — tanks, 
pumps,  vats,  etc. 

Wls.,  Mudlson — J.  Werth.  642  State  St. — 
shoe  repair  machinery. 

Wls.,  Manitowoc — A.  M.  Richter  Sons 
Co.,  South  8th  and  Madison  Sts. — storage 
tanks,  fermenting  tanks,  generators, 
presses,  etc.,  for  proposed  cider  vinegar 
plant. 

Wls.,  Merrill — C.  Kuehl — one  30  in.  to  32 
In.  band  saw ; 4 in.  to  6 in.  planer ; medium 
size  shaper ; sander  ; glue  pots. 

Wls.,  Milwaukee— The  Blochowlak  Dairy 
Co.,'  1364  4th  Ave. — additional  dairy  equip- 
ment including  separators  and  churns, 
power  driven. 

Wls.,  Milwaukee — J.  J.  Czaja,  901  Holton 
St.— ice  making  and  refrigeration  ma- 
chinery. 

Wls.,  Milwaukee — The  Delta  Mfg.  Co., 
911  6th  St. — small  milling  machine. 

Wls.,'  Milwaukee — J.  Hack,  1217  12th 
St.— one  swedglng  machine  for  beading 
purposes. 

Wls.,  Milwaukee — The  Milwaukee  Forge 
A Machine  Co.,  340  Oklahoma  Ave.,  V.  F. 
Braun,  Purch.  Agt. — trimming  press. 

Wls..  Milwaukee — The  Quality  Dairy  Co., 
2347  Hadley  St. — special  dairy  plant  equip- 
ment. 

Wls..  Milwaukee — M.  Thiel,  680  Russell 
Ave. — Universal  woodworker  equipped  with 
motor. 

Wls.,  Sparta — F.  J.  Domke — drill  press, 
air  compressor.  Jacks,  gas  storage  lank 
and  pump. 

Wls.,  Spooner — The  Spooner  Milling  Co., 
J.  W.  Sleight.  Purch.  Agt. — flour  and  feed 
grinding  machinery,  motor  power. 

Ont.,  Allenford — J.  Temple— equipment 
for  garage  and  auto  repair  shop. 

Ont,  Guelph— The  Gilson  Mfg.,  Ltd.,  R 
Dawson.  Purch.  Agt. — punch  press  with  ca- 
pacity of  from  46  to  50  ton  pressure  with 
approximately  a 5 in.  stroke. 

Ont.,  London — G.  Little  of  Robinson  Lit- 
tle Co.,  343  Richmond  St. — artificial  ice 
making  equipment. 

Ont.,  Montreal — G.  Thompson.  2280  St. 
Hubert  St.- — small  lathe  and  about  $500 
worth  of  tools  and  equipment  for  garage 
and  repair  shop. 

Ont.,  Parry  Sound — C.  W.  Thompson  & 
Son— equipment  for  garage  and  auto  re- 
pair shop. 

Ont.,  Walkerville — R.  H.  Cunningham  A 
Co.  of  Walkerville,  has  secured  a building 
at  351  Glebe  St.,  London,  and  will  install 
equipment  for  the  manufacture  of  electri- 
cal furnaces. 

Ont.,  West  Lome — The  Seaman  Kent  Co. 
— special  woodworking  machinery  for  the 
manufacture  of  oak  and  hardwood  flooring. 

Ont.,  West  Toronto — A.  R Williams  Ma- 
chine Co.,  64  Front  St. — air  compressors 
and  general  shop  machinery. 

Ont.,  Wlarton — The  Kastner  Lumber  Co. 
— equipment  for  saw  mills. 


Metal  Working  Shops 


Cal..  Oakland — S.  S.  Herrick,  foot  of 
Adeline  St.,  has  awarded  the  contract  for 
rhe  construction  of  a 1 story  machine  shop 
on  18th  and  Campbell  Sts.  Estimated  cost. 
$5,000. 

Cal.,  Stockton — Cohen  A Colren,  45  South 
Eldorado  St.,  will  build  an  auto  repair  shop 
on  North  Sutter  SL  Estimated  cost,  $6,000. 

Conn.,  East  Hartford — (Hartford  P.  O.) 
— T,  Shannon,  Russell  St.,  South  Manches- 
ter, has  awarded  the  contract  for  the  con- 
struction of  a 1 story,  80  x 100  ft.  gar- 
age and  service  station  on  Conneaticut 
'Blvd.  here.  Estimated  cost,  $40,000.  Noted 
March  9. 

Conn.,  Georgetown — Gilbert  A Bennett 
Mfg.  Co.  has  awarded  the  contract  for  the 
construction  of  a 3 story,  52  x 150  ft.  ad- 
dition to  its  wire  goods  factory.  Esti- 
mated cost.  $75,000. 


!»,.  Dee  Molnee  J.  A.  Klemm  Mfg.  Co, 
1322  Grand  AVe,  manufacturers  of  auto 
supplies,  will  soon  award  the  contract  for 
the  construction  of  a 1 story,  66  x 84  ft. 
factory  and  garage  on  Grand  Ave.  Esti- 
mated cost,  $10,000.  F.  A.  Harris,  3815 
4th  St„  Archt. 

m.,  Chicago — The  Dwyer  Equipment  Co, 
9 West  Kinzie  St.,  has  awarded  the  con- 
tract for  the  construction  of  a 1 story, 
60  x 125  ft.  factory  at  4534  North  Ave. 
for  the  manufacture  of  ventilating  fans. 
Estimated  cost,  $15,000. 

Ill,,  Chicago — The  Hudson  Motor  Car  Co.. 
26th  St.  and  Michigan  Blvd.,  has  awarded 
the  contract  for  the  construction  of  a 3 
story,  100- x 300  ft.  office.  Bales  and  service 
station  on  22nd  St.  and  Michigan  Blvd. 
Estimated  cosL  $360,000.  Noted  March  2. 

Ill,  Chicago— R.  Johnstone,  c/o  O.  Van 
Gunten.  Archt,  800  North  Clark  St,  has 
awarded  the  contract  for  the  construction 
of  a 2 story,  42  x 82  ft.  auto  repair  shop 
on  Clark  and  Howard  Sts.  Estimated  cost 
$20,000. 

IH,  Chicago — A.  Sftkele,  1311  Washburn 
Ave,  has  awarded  the  contract  for  the 
construction  of  a 2 story.  72  x 107  ft 
garage  on  Taylor  and  Garibaldi  Avea  Esti- 
mated cost,  $50,000.  Noted  March  2. 

Ill,  Dixon— E.  R.  Watts  is  having  plans 
prepared  for  the  construction  of  a 1 story, 
oao  15°  ,ft-  S“rage.  Estimated  cost! 
$40,000.  Private  plans. 

_ 111,  Glen  Ellyn — O.  Smlller,  520  Crescent 
Blvd,  is  having  plans  prepared  for  the 
construction  of  a 2 story.  60  x 150  ft.  garage 
on  Crescent  SL  Estimated  cost,  $40,000 
Private  plans.  ' 

III,  Harrlsbarg — O.  O.  Cummins  Garage 
A Repair  Shop  is  having  plans  prepared  for 
the  construction  of  a 1 story,  80  x 160  ft 
garage.  Estimated  cost.  $40,000.  Private 
plana 

Mass,  Worcester — The  Amer.  Steel  A 
W-Co,  Grove  St,  has  had  plans  prepared 
for  the  construction  of  a 1 story,  60  x 100 
ft.  galvanizing  plant.  C.  E.  Goodrich,  c/o 
owner,  Engr. 

Mo,  Jefferson  City  — The  Automatic 
Water  Pump  Mfg.  Co,  236  East  High  St 
is  having  plans  prepared  for  the  con- 
struction of  six  or  seven  1 story  factory 
buildings.  Estimated  cost,  $100,000.  B.  F 
Schuetz,  Pres.  Private  plans. 

Mo,  St.  Loots— The  Famous  Barr  Dry 

{f°o58  9°-  6th  and  olive  Sts-  p’ans  to 

build  a 6 story  garage  on  7th  and  Elm  Sts. 
Estimated  cost.  $400,000.  W.  Levy.  625 
Locust  St,  Archt. 

_ Mo,  St.  Lonls — Tire  Johnson  Automobile 
Co,  3667  Olive  St,  Is  having  plans  pre- 
pared for  the  construction  of  a 2 story 
60  x 52  ft.  garage  at  3667  Olive  St.  Esti- 
mated cost,  $45,000.  W.  L.  Johnson,  Pres. 
W.  P.  McMahon,  Title  Guaranty  Bldg, 
ArchL 

Ho,  8t.  Lonls — The  Levering  Investment 
Co,  Pierce  Bldg,  is  having  plans  prepared 
for  the  construction  of  a 3 story,  100  x 150 
ft.  office,  warehouse  and  shop  on  12th  and 
gratiot  Sts.  Estimated  cosL  $150,000.  J. 
R Whittshore.  Pres.  P.  J.  Bradshaw.  In- 
ternational Life  Bldg,  ArchL 

Mo,  8t.  Louis — The  United  Ry„  c/o  R. 
Wells,  receiver,  39th  and  Park  Sts,  has 
awarded  the  contract  for  the  construction 
of  a 2 story,  60  x 72  ft.  and  1 story,  80  x 
office-  repair  shop  and  warehouse, 
on  Taylor  St.  and  Bway.  Estimated  cost, 
$100,000.  Noted  OcL  13. 

N.  J,  Camden — Lackey  A Hettle,  Archts, 
6 Hudson  St,  will  soon  receive  bids  for  the 
construction  of  a 1 story,  150  x 160  x 175 
ft.  sales  and  service  station  on  Federal 
and  Newton  Sts.  for  the  Stuilebaker  Sales 
Co,  c/o  architects.  Estimated  cost. 
$65,000. 

N.  Y,  Binghamton — E.  T.  Galge,  235 
Vestal  Ave,  has  awarded  the  contract  for 
the  construction  of  a machine  shop,  repair 
and  storage  building  on  State  St.  Esti- 
mated cost,  $40,000. 

N.  Y,  Binghamton — M.  and  H.  Hor- 
rowitz  have  purchased  a site  on  Hawley 
and  Collier  Sts,  and  plan  to  build  a 1 
story,  47x75  ft.  machine  shop  and  ear  stor- 
age plant.  Estimated  cost,  between  $12,- 
000  and  $15,000. 

N.  Y,  Waverly — R Perry  plans  to  build 
a 2 story  machine  repair  and  car  storage 

Slant  on  Elizabeth  St.  Estimated  cosL 
etween  $15,000  and  $18,000. 

O,  Cleveland — C.  W.  Fessenden,  2S71  East 
4th  St,  has  awarded  the  contract  for  tho 
construction  of  a 1 Btory,  60  x 141  fL 
garage  at  2892  East  116th  SL  Estimated 
cosL  $50,000.  Noted  March  9. 

O,  Cleveland — McKinney  Steel  Co,  802 
Perry  Payne  Bldg,  has  awarded  the  con- 
tract for  the  construction  of  a 1 story 
sintering  plant  on  Dille  Rd.  Estimated 
cost,  $75,000. 
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O.,  Cleveland — The  Parker  Electric  Co., 
1889  Euclid  Ave.,  has  awarded  the  contract 
for  the  construction  of  a 2 story  41x80  ft. 
office  and  factory  at  4502  Prospect  Ave. 
Estimated  cost,  $40,000. 

Pa.,  Butler — The  Butler  Bulck  Co..  Main 
St.,  will  soon  award  the  contract  for  the 
construction  of  a 3 story,  33  x 110  ft 
garage  and  sales  station  on  Main  St.  Esti- 
mated cost,  $150,000.  Hunting  Davis  Co., 
Century  Bldg.,  Pittsburgh,  Archts.  Noted 

Pa.,  Phlla. — J.  J.  Gilman,  1126  Girard 
Ave.,  is  having  plans  prepared  for  the 
construction  of  a 2 story  25x178  ft.  gar- 
age at  2524  North  Broad  St.  Estimated 
cost,  $190,000.  J.  S.  Landes,  200  West 
Broad  St.,  Soudertown,  Pa.,  Archt 

Pa..  Phlla.— L.  T.  Olb,  c/o  H.  T.  Saund- 
ers, 38  South  16th  St.,  will  build  a 1 story, 
124x161x260  ft.  garage  on  Watts  St.  and 
Ridge  Ave.  Estimated  cost,  $75,000. 

WIs.,  Cudahy — J.  Paulu,  Archt.,  St. 
Francis,  (Milwaukee  P.  O.),  is  receiving 
bids  for  the  construction  of  a 1 story. 
60x120  ft.  garage  on  Packard  Ave.,  for 
L.  Odry,  1211  Packard  Ave.  Estimated 
cost,  $40,000. 

WIs.,  Madison— G.  Nelson,  117  West 
Johnson  St.,  is  receiving  bids  for  the  con- 
struction of  a 1 story,  110x162  ft.  garage 
on  Johnson  St.  Estimated  cost,  $40,000. 
A.  E.  Small,  Ellsworth  Bldg.,  Archt. 

WIs.,  Merrill— The  Merrill  Bulck  Co.  will 
soon  award  the  contract  for  the  construc- 
tion of  a 1 story,  60x122  ft.  garage  on 
Main  St.  Estimated  cost,  $40,000.  Pri- 
vate plans.  Noted  March  7. 

Out,  Leailde— The  Durant  Motors  of 
Canada,  1011  Royal  Bank  Bldg.,  Toronto, 
plans  to  build  a 3 story,  80x600  ft.  auto 
factory  here.  Estimated  cost,  $400,000. 
Private  plans. 

Out.,  Parry  Sound— C.  W.  Thompson  ft 
Son  plan  to  build  garage  and  auto  repair 
shop  to  replace  the  one  destroyed  by  fire. 
Estimated  cost,  $28,000. 


Cal.,  Benlola— G.  W.  Hume  Co.,  311  Cali- 
fornia St.,  San  Francisco,  plans  to  con- 
struct additional  cannery  buildings  to  Its 
plant,  here. 

Cal.,  Colusaa — The  California  Prune  A 
Apricot  Growers  Assn.,  San  Antonio  St., 
San  Jose,  plans  to  build  a li  story  packing 
plant  on  Cooper's  2nd  Extension  here. 
Estimated  cost,  $125,000.  Private  plans. 

Cal.,  Fresno— The  Fresno  Macaroni  Mfg. 
Co.,  480  1st  St.,  has  awarded  the  contract 
for  the  construction  of  a 1 story  macaroni 
factory  on  Block  27.  Estimated  cost, 
$12,900. 

Cal.,  Sacramento — The  California  Candy 
£°.  c/o  A.  W.  Norris,  contractor.  Peoples 
Bank  Bldg.,  has  awarded  the  contract  for 
the  construction  of  a 3 story,  40  x 160  ft 
•in  nn,  factory  on  R St  Estimated  cost, 
#00,000. 

Conn.,  Hartford— Buck  & Sheldon,  Inc,, 
Archts.  and  Engrs.,  60  Prospect  St., 
will  soon  award  the  contract  for  the  con- 
struction of  a 4 story,  80  x 100  ft.  and  80 
x 400  ft.  brush  factory  on  Windsor  Ave. 
for  the  Fuller  Brush  Co.,  Asylum  St.  Es- 
timated cost,  $400,000.  Noted  Sept.  8. 

Conm,  New  Haven— The  Natl.  Filter  & 
Cloth  wieavlnK  Co.,  67  Hope  St.,  Brooklyn, 
N.  Y„  Is  having  plans  prepared  for  the 
construction  of  a 1 story  factory  on  Dix- 
well  Ave.  and  Mather  St.,  here.  Estimated 
cost,  $50,000.  W.  O.  Tate,  Bronxville,  X. 
Y.,  Archt.  and  Engr. 

Fla.,  Mllldale  (Jacksonville  P.  O.) — The 
Putnam  Lumber  Co.  plans  to  build  saw 
mill  to  replace  the  one  destroyed  by  fire. 
Estimated  loss,  $140,000. 

HL,  Chicago— Rechstelner  Embroidery 
Co.,  4743  Bernard  Ave.,  has  awarded  the 
contract  for  the  construction  of  a 2 story, 
126  x 126  ft.  factory  on  Argyle  and  Craw- 
ford Sts.  Estimated  cost,  $65,000. 

HI.,  Bast  St.  Louts — The  Cain  Hurley 
Lumber  Co.,  1406  Chemical  Bldg.,  St.  Louis, 
Mo..' Is  having  plans  prepared  for  the  con- 
struction of  a 1 and  2 story  lumber  plant 
to  replace,  the  one  destroyed  by  fire.  Esti- 
mated cost,  $45,000.  E.  M.  Cain,  Pres. 
Private  plans. 

HI.,  East  St.  Louis — The  Highland  Ice 
Cream  Co.,  plans  to  build  a 1 story.  26  x 
80-57  X 58-45  x 105  ft.  Ice  cream  factory 
on  St.  Clair  and  20th  Sts.  Estimated  cost, 
$75,000.  Private  plans. 

HL,  Mattoon — The  Mattoon  Creamery 
Co.  has  awarded  the  contract  for  the  con- 
struction of  a 1 story,  60  x 130  ft.  dairy 
and  creamery.  Estimated  cost,  $25. unit. 
P.  Bertram,  Mgr. 


IIL  Plnekneyvllle — The  Atlas  Powder  Co. 
plans  to  build  a 1 and  2 story  powder  plant. 
Estimated  cost,  $200,000.  W.  A.  Smith. 
Plnekneyvllle,  Engr. 

Mass.,  East  Douglas — The  Hayward 
Woolen  Co.,  North  Main  St.,  has  awarded 
the  contract  for  the  construction  of  a 2 
story,  48  x 126  ft.  and  68  x 150  ft.  dye 
house  and  picker  building.  Estimated  cost, 
$100,000. 

Mass.,  Marlboro — The  Dennison  Mfg.  Co., 
Farmingham,  has  awarded  the  contract 
for  the  construction  of  a 4 story,  70  x 300 
ft.  factory  for  the  manufacture  of  paper 
products.  Estimated  cost,  $400,000. 

Mich..  Detroit — The  Eastern  Market 
Sausage  Co..  2472  Hiopelle  St.,  is  hav- 
ing plans  prepured  for  the  construction 
of  a 2 story,  26  x 48  x 105  ft.  manufac- 
turing plant  on  Winder  St.  Estimated 
cost,  $88,000.  Hazleton,  Clark  & Co.,  1359 
Book  Bldg.,  Archts. 

Mich.,  Detroit — The  Mills  Baking  Co., 
6165  4th  St.,  will  soon  award  the  contract 
for  the  construction  of  a 3 story,  70  x 140 
ft.  bakery  plant  on  Merrick  Ave.  Esti- 
mated cost,  $40,000.  Smith,  Hinchman  A 
Grylls,  710  Washington  Arcade,  Archts. 
Noted  March  2. 

Minn.,  Minneapolis — The  Fulton  Bag  A 
Cotton  Mills,  643  Security  Bldg.,  V.  C. 
Douglas,  representative,  is  having  plans 
prepared  for  the  construction  of  a 3 story 
factory  and  administration  building  on 
East  Hennepin  Ave.  and  Taft  St.  Esti- 
mated cost.  $300,000.  Kees  & Colburn. 
245  Plymouth  Bldg.,  Archts. 

Minn.,  Minneapolis  — The  Norwegian 
Lutheran  Deaconess  Hospital,  2312  15th 
Ave.,  S„  Is  having  plans  prepared  for  the 
construction  of  a 2 story.  46  x 75  ft. 
power  house,  laundry  and  dormitory,  on 
15th  Ave.,  S.  and  24th  St.  Estimated  cost, 
$45,000.  F.  Paulson.  Supt.  Magney  & 
Tusler,  126  South  9th  St..  Archts. 

Minn.,  St.  Paul — The  Roe-James  Glass 
Co.,  109  East  9th  St.,  has  purchased  a site 
on  8th  St.  near  Minnesota  St.  and  plans  to 
build  a 4 story.  60  x 190  ft.  factory  and 
office.  Estimated  cost,  $160,000.  Will  prob- 
ably be  built  in  1923.  Architect  not  an- 
nounced. 

Mo.,  Hannibal — The  Robinson  Bros.  Paint 
Co.,  201  South  5th  St.,  has  awarded  the 
contract  for  the  construction  of  a 1 story 
factory  and  warehouse.  Estimated  cost. 
$40,000.  Noted  Feb.  23. 

Mo.,  Jefferson  City — Ruwart  Bros.  Mfg. 
Co..  100  Monroe  St.,  plans  to  build  a 1 
and  2 story  addition  to  Its  saddling  fac- 
tory. Estimated  cost,  $25,000.  Architect 
not  selected. 

Mo.,  Marshall  — W.  C.  Fisher  and  T. 
Thorp  plan  to  build  a 1 story  dairy  and 
Ice  cream  factory.  Estimated  cost.  $25.- 
000.  Architect  not  selected. 

Mo.,  St.  Louis — The  American  Syrup  A 
Preserving  Co.,  Ruskin  Ave.,  Is  having 
plans  prepared  for  the  construction  of  a 2 
story,  60  x 225  ft.  factory  and  warehouse 
at  5111  Penrose  Ave.  Estimated  cost. 
$26,000.  El  J.  Lawler,  404  Sawyer  Bldg., 
Archt 

Mo..  St.  Louts — M.  Bass  & Sons,  5175 
Easton  Ave.,  are  having  plans  prepared 
for  the  construction  of  a 1 story,  60  x 125 
ft.  laundry  at  6100  Easton  Ave.  Estimated 
cost,  $35,000.  Private  plans. 

Mo.,  Pierce  City — The  Juvenile  Shoe 
Corp.,  Carthage,  plans  to  build  a shoe  fac- 
tory on  Main  St.  here.  Estimated  cost. 
$10,000. 

N.  J.,  Blackwood — The  Cambria  Hosiery 
Mills,  A and  Cambria  Sts.,  Phlla.,  will 
soon  receive  bids  for  the  construction  of  a 
1 story  45  x 200  ft.  hosiery  mill  here. 
Estimated  cost,  $35,000.  M.  W.  Easby, 
1804  Chestnut  St.,  Phlla..  Engr. 

N.  J..  Gloucester — The  Gloucester  Sani- 
tary Milk  Co.  is  having  plans  prepared  for 
the  construction  of  a 2 story.  40  x 50  ft. 
bottling  plant.  Estimated  cost,  $25,000. 
Lackey  & Hettle,  5 Hudson  St.,  Camden, 
Archts. 

N.  J.,  Montclair — The  Montclair  Rink  tb 
Ice  Co.,  c/o  G.  Backhoft.  Archt.  and  Engr., 

9 Clinton  St.,  Newark,  Is  having  sketches 
made  for  the  construction  of  a 1 story, 
125  x 250  ft.  Ice  plant  and  skating  rink. 
Estimated  cost,  $200,000. 

N.  Y.,  Buffalo— The  Westinghouse  Elec- 
tric & Mfg.  Co.,  Eliicott  Sep,  plans  to 
build  a 1 story,  125  x 128  ft.  factory 
and  warehouse  on  Milton  St.  Estimated 
cost,  $17,000. 

N.  Y.,  Gasport — The  Wickwire  Limestone 
Co.  plans  to  build  agricultural  lime  plant 
to  replace  the  one  which  was  recently  de- 
stroyed by  fire.  Estimated  loss.  $50,(i00. 


N.  Y.,  Little  Falls — The  Barnet  Leather 
Co.,  Inc.,  598  East  Mill  St.,  plans  to  build 
a 3 story  addition  to  Its  leather  manu- 
facturing plant.  Estimated  cost,  $200,000. 
Address  E.  L.  White,  Genl.  Mgr. 

N.  Y„  Long  Island  City — The  Ronzonnt 
Macaroni  Co.,  612  Jackson  Ave.,  plans  to 
build  a 5 story  addition  to  Its  factory 
on  Jackson  Ave.  Architect  not  selected. 

T"„  n>w  Tork — The  Gotham  Silk 
Hosiery  Co.,  516  6th  Ave.,  plans  to  build  a 
factory  on  33rd  St.  and  1st  Ave.  Esti- 
mated cost.  $260,000. 

O. ,  Akron*— The  Brown  Graves  Co.,  65 
East  Miller  Ave.,  manufacturers  of  sash 
doors  and  Interior  finishing,  plans  to  build 
a three  story  factory  on  Miller  Ave.  to 
replace  the  one  destroyed  by  fire.  Esti- 
mated cost,  $200,000. 

O.,  Cleveland— The  Natl.  Carpet  Cleaning 
A Rug  Mfg.  Co..  1971  West  60th  St,  has 
awarded  the  contract  for  the  construction 
of  a 2 story.  40  x 123  ft  factory  on  West 
60th  St  and  Lorain  Ave.  Eaitmated  cost 
$50,000.  Noted  July  7. 

O.,  Cleveland — The  Pearl  State  Road 
Market  Co.,  c/o  C.  Kamp,  Pres.,  Euclid  and 
46th  Sts.,  Is  having  plans  prepared  for  the 
construction  of  a 2 story,  200  x 200  ft 
market  and  commercial  building.  Including 
a refrigeration  plant,  on  Pearl  and  State 
Rds.  Estimated  oost  $250,000.  A.  EL 
Keller,  1298  Cariyon  Rd„  Archt 

O.,  Cleveland — The  Saginaw  Bay  Lum- 
ber Co.,  c/o  C.  H.  Prescott.  2106  West  3rd 
St.,  has  purchased  a site  on  Harvard  Ave. 
and  East  42d  St,  and  plans  to  build  a 1 and 
2 story  lumber  yard,  consisting  of  six 
buildings,  mill  sheds,  office  and  garage. 
Estimated  cost,  $150,000.  Private  plans. 

O.  Youngstown — The  Ward  Baking  Co- 
Southern  Blvd.  and  St.  Marys  St..  New 
York  City,  is  having  plans  prepared  for 
the  construction  of  a 4 story,  71  x 168  ft. 
bakery  on  Manoning  Ave.,  here.  Estimated 
cost,  $150,000.  C.  B.  Comstock,  110  West 
40th  St„  New  York  City,  Archt.  and  Engr. 

Pn.,  New  Cumberland — The  New  Cum- 
berland Box  Co.,  Bridge  and  2nd  Sts.,  is 
having  plans  prepared  for  the  construction 
of  a 2 story.  6o  x 90  ft.  factory  on  Bridge 
St.  Estimated  cost.  $60,000. 

Pa.,  Phlla. — The  Blsler  Box  Co.,  245 
North  6th  St.,  is  having  plans  prepared 
for  the  construction  of  a 6 storv,  112  x 190 
ft.  box  factory  on  10th  and  Spring  Garden 
Sts.  Estimated  cost.  $260,000.  Private 
plans. 

Pa..  Phlla.— The  Cambria  Silk  Hosiery 
Co..  A and  Cambria  Sts.,  has  awarded  the 
contract  for  the  construction  of  a 2 story 
53  x 53  x 119  x 184  ft.  hosiery  mill  on 
Louden  and  Mascher  Sts. 

Pa.,  Phlla. — The  Curtis  Publishing  Co., 
Independence  Sq„  has  awarded  the  contract 
for  the  construction  of  a 3 story,  145  x 21S 
ft  printing  plant  (1st  unit),  on  7th  and 
Sansom  Sts.  Noted  Feb.  2. 

WIs..  Ban  Claire — E.  Peterman,  312  Gib- 
son St,  has  had  plans  prepared  for  the 
construction  of  a 1 story.  60  x 105  ft  dry 
cleaning  plant  on  Chippewa  Rd.  Estimated 
cost  $50,000.  Private  plans. 

WIs..  Sheboygan — The  Sheboygan  Gas 
Co..  618  North  8th  St.,  has  awarded  the 
contract  for  the  construction  of  a 1 story. 
42  X 146  ft.  gas  plant  on  8th  St.  Estimated 
cost  $50,000.  Noted  March  2. 

Wls„  Wausau — The  Levenhagen  Dairy 
Co.,  $12  trd  St.  hag  awarded  the  contract 
for  the  construction  of  a 2 story,  75  x 95 
ft.  dairy  on  Washington  St.  Estimated 
•act  $41,009. 

WIs.,  Mayvlllo  — The  Peerless  Traveling 
Goods  Co.  plans  to  build  a 2 and  3 story, 
60  x 90  ft.  factory  on  Main  St.  for  the 
manufacture  of  leather  goods.  Estimated 
cost,  $50,000.  Architect  not  selected. 

Out.,  Deer  Lake— Tudhope  ft  Ludgate, 
Parry  Sound,  plans  to  build  a saw  mill  here. 
Estimated  cost,  $25,000. 

Que.,  Hull — Tlie  Canadian  Automobile 
Corp.,  199  Sparks  St.,  Ottawa,  plans  to 
build  a rubber  tire  factory  on  Lemon- 
tagne  Park,  here.  Estimated  cost,  $50,000. 
C.  A.  Fox,  394  Harvard  St.,  Montre&L 
Archt. 

Ont.,  Toronto  — Barber  Ellis,  Ltd..  71 
Wellington  St.,  W„  has  awarded  the  con- 
tract for  the  construction  of  a 3 story 
stationery  plant  on  Adelaide  St.,  W.  Esti- 
mated cost,  $150,000. 

Ont.,  Welland — The  Empire  Cotton  Co. 
plans  to  build  an  addition  to  its  factory. 
Estimated  cost,  $250,000.  Architect  not 
selected. 

Que.  Wrightvllle — The  Easton  Chemical 
Co.,  Ltd.,  197  Sparks  St.,  Ottawa,  Ont.. 
plans  to  build  a factory  here.  Estimated 
cost,  $10,000.  Architect  not  selected. 
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Address  all  communications  to  the  Company 


Mr.  Mason  Britton,  General  Manager, 

American  Machinist, 

New  York  City. 

My  dear  Mr.  Britton, 

I congratulate  the  "Machinist"  upon  its  coming  44th  Anniversary. 

A great  deal  oomes  and  goes  both  as  to  man  and  things  in  such  a 
long  period.  In  retrospect  I reo&ll  many  changes  in  the  life  of  the 
"American  Machinist";  but  one  thing  stands  out  very  prominently  and 
that  is  its  constant  progress  - its  make  up  and  matter  and  the  gen- 
eral service  which  it  has  always  given,  not  only  to  its  advertisers, 
but  also  to  those  industries  and  interests  and  individuals  to  whom 
its  advertisers  made  their  appeal.  And  notwithstanding  the  enviable 
position  it  has  already  achieved  1 cannot  see  that  it  is  halting  to 
attain  still  higher  levels  which  will  in  turn  redound  to  the  advantage 
of  those  it  seeks  to  serve. 

Again  I congratulate  the  "Machinist"  and  all  connected  with  it 
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Keeping  Track  of  Sales  and  Distributors 

Cards  and  Forms  for  Recording  Sales  and  Shipping  Data  in  Shop 
and  Office — Records  to  Show  Activities  of  Agents 

By  A.  H.  TUECHTER 

President,  the  Clnclnnatl-Blckford  Tool  Co. 


IN  THESE  days  when  sales  are  harder  to  make  than 
they  have  been  for  years,  an  efficient  system  of  sales 
records  is  a big  help.  This  is  particularly  true  of  a 
company  like  ours  where  most  of  the  sales  are  made 
through  dealers.  By  this  I don’t  mean  that  such  records 


FIG.  X.  SALES  ORDER  RECORD  CARD 


are  not  equally  valuable  to  the  manufacturer  who  sells 
direct,  but  rather  that  the  builder  who  distributes  his 
product  through  dealers  must  have  adequate  means  of 
knowing  exactly  what  each  dealer  is  producing  in  the 
way  of  sales  in  the  various  territories  which  he  may 
happen  to  represent. 

Our  system  of  sales  and  distribution  records  is  not 
perfect,  and  probably  would  not  be  applicable  exactly  as 
it  stands  to  any  other  company ; but  there  are  ideas  and 
methods  connected  with  it  that  may  prove  of  some 
benefit  to  others.  Some  of  the  incongruous  elements 
that  will  appear  later  are  due  to  the  fact  that  certain 
forms  and  methods  have  been  retained  from  each  of  the 
two  companies  which  were  united  in  1909  to  form  the 
Cincinnati-Bickford  Tool  Co.  The  differences  in  the  two 
systems,  in  such  cases,  were  too  small  to  warrant  the 
time  and  expense  necessary  to  change  them,  and  they 
have  consequently  been  allowed  to  run  along  ever  since 
the  beginnings  of  the  present  company. 

Upon  receipt  of  an  order,  the  4 x 6-in.  card  form, 
shown  in  Fig.  1,  is  filled  out.  If  the  order  is  for  a 
radial  drilling  machine  a white  card  is  used.  Upright 
drilling  machine  orders  are  entered  on  blue  cards  and 
orders  for  repair  parts  on  salmon-colored  cards.  Our 
sales  order  number  is  put  in  the  upper  left-hand  box 
prefixed  by  “R”  for  radial  or  “U”  for  upright  as  the 
circumstances  demand.  The  dealer’s  order  number  goes 
in  the  next  box.  Dates  of  each  are,  of  course,  put  in  the 
indicated  places. 


In  the  third  box  are  the  machine  and  lot  numbers. 
We  use  letters  to  indicate  the  various  sizes  of  uprights 
and  numbers  and  letters  for  the  radials,  4A  indicating  a 
4-ft.  universal  machine,  and  4D,  a 4-ft.  plain,  for 
instance.  The  requisite  dates  are  inserted  in  the  right- 
hand  box  at  the  proper  times. 

Just  below  the  boxes  a description  of  the  machine  is 
entered.  After  “Sold  to”  comes  the  name  of  the  dealer 
who  placed  the  order  and  then  his  address.  Shipping 
directions  show  the  final  purchaser’s  name  and  address 
to  which  the  machine  is  to  be  shipped.  His  order  num- 
ber is  also  put  down  if  it  is  known. 

Opposite  “Price,”  we  put  the  list  price,  the  discount 
and  the  net  price  to  the  dealer.  Under  the  net  price  to 
the  dealer  goes  the  amount  of  sales  in  the  current  month. 
Addition  gives  the  total  sales  for  the  month  including 
the  present  sale.  Below  this  total  again  is  the  amount 
of  the  sales  for  the  current  year  up  to  the  first  of  the 


Date ....Order  No.._ 

The  Cincinnati  Bickford  Tool  Co. 

Qndansti,  Ohio 


MARKS 

FOR. 

ORDER  No. 

WEIGHTS:  Gran 

Net 

FIG.  2.  SHOP  TICKET 

current  month,  and  below  that  the  total  including  the 
present  sale. 

The  entry  opposite  “Terms”  depends  on  the  contract 
with  the  dealer  or  customer.  In  the  main  the  terms  are 
uniform,  but  it  might  be  necessary  to  have  some  differ- 
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ence,  as  for  example  between  domestic  and  foreign 
connections. 

The  following  six  rectangles  for  dates  are  to  indicate 
the  time  when  shipment  is  promised  or  to  note  the  date 
when  shipment  is  requested  by  the  customer.  The  other 
two  items  are  self-explanatory. 

On  the  back  of  the  card,  which  is  unruled,  we  place  in 
the  upper  left-hand  corner  the  amount  in  dollars  of  the 
total  unfilled  orders  on  our  books.  From  that  figure  we 
deduct  any  shipments  or  cancellations  that  may  occur 
before  the  face  of  the  card  is  filled  out.  When  an 
order  is  received  and  the  face  of  the  card  is  filled  out, 
the  amount  of  the  order  is  added  to  the  net  total  on  the 
back  and  we  then  have  the  new  amount  of  unfilled 
orders.  This  amount  we  transfer  to  the  back  of  the 
next  unfilled  card  which  becomes  the  live-card  in  the 
front  of  the  file  waiting  for  the  next  order. 

As  soon  as  shipment  is  made  the  card  we  have  filled 
out  completely  is  shifted  to  the  back  of  the  file,  where  it 
remains  until  the  end  of  the  month.  Then  the  records 
are  transcribed  to  the  proper  places  and  the  card  goes 
to  the  permanent  file  under  its  order  number. 

From  the  form  of  Fig.  1 the  shop  ticket  shown  in 
Fig.  2 is  made  out.  This  form  is  yellow  for  regular 
upright  drilling  machines,  and  is  made  out  in  triplicate, 
one  copy  going  to  the  shop  foreman,  one  to  the  cost 
department  and  the  third  to  the  shipping  department. 
The  order  number  is  the  same  as  the  sales  order  number. 
In  the  upper  space  is  a description  of 
the  machine.  The  lower  space  has  the 
name  and  address  of  the  customer  and 
the  serial  number  of  the  machine. 

After  “For”  appears  the  dealer’s 
name  and  below  it  his  order  number. 

Weights  are  put  on  in  the  shop. 

A similar  form  on  blue  paper  is 
made  out  in  quadruplicate  for  special 
upright  drilling  machines  and  for  ac- 
cessories and  attachments.  The  fourth 
copy  goes  to  the  routing  department  so 
that  the  special  features  can  be  con- 
trolled. 

For  radials  and  repair  parts  a 
salmon-colored  form  is  used.  This, 
too,  is  made  out  in  quadruplicate. 

The  lot  record  of  Fig.  3 is  a 9i  x 12- 
in.  form  used  both  for  temporary  and 
permanent  record.  When  it  is  decided 
to  put  a new  lot  of  machines  through  the  shop  a 
pencil  record  is  made  out  on  this  form.  The  lot  num- 
ber is  put  at  the  head  of  “Lot  No.”  column  and  below  it 


are  entered  as  they  come  in,  the  sales  orders  under 
which  the  various  machines  are  shipped.  The  machine 
numbers  are  all  put  down  in  column  five  and  assigned  to 
the  various  order  numbers  as  the  circumstances  direct. 

Column  two  is  filled  out  by  judgment  based  on  the 
trend  of  sales  as  shown  in  the  record.  For  instance, 
in  a given  lot  of  uprights,  six  might  be  built  with 
tapping  attachments,  the  balance  without.  In  the  next 
column  any  special  requirements  of  the  customer  are 
entered  from  the  sales  order. 

In  columns  six  and  seven  are  put  the  name  and  ad- 
dress of  the  dealer  placing  the  order,  except  in  the  case 
of  a direct  sale.  Shipping  marks  and  destination  are 
taken  from  Fig.  1 and  the  date  shipped  is  put  in  when 
the  machine  leaves  the  factory.  When  the  whole  lot 
has  been  shipped  the  lot  record  as  it  finally  stands  is 
copied  in  ink  for  permanent  record. 

The  forms  described  so  far  may  be  called  primary 
records.  From  them  various  secondary  records  are 
made  out  to  bring  out  more  clearly  certain  data.  For 
instance,  the  4 x 6-in.  card  of  Fig.  4 is  made  out  with 
amounts  of  orders  and  shipments  in  dollars  for  each 
agency  office.  There  is  also  a similar  card  showing  the 
total  business  of  the  dealer  in  all  his  offices.  The  card 
shown  in  Fig.  5 gives  the  annual  record  of  the  dealer 
in  dollars. 

Annual  dealer  records  in  numbers  of  machines  instead 
of  in  dollars  are  shown  on  the  5 x 8-in.  cards  of  Figs.  6 


and  7,  Fig.  6 showing  uprights  and  Fig.  7 showing 
radials. 

Another  useful  card  file  is  made  up  from  the  primary 


FIG.  4 (ABOVE).  AGENCY  RECORD  IN  DOLLARS  BY  MONTHS.  FIG.  5 (BE- 
LOW). AGENCY  RECORD  IN  DOLLARS  BY  YEARS 


o o 

LOT  RECORD 

81m 

Style  of  Macttbe 

Style  Coaster 

Lot  Ho. 

Mock.  Ho. 

Addreee  of  Purchaser 
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FIG.  3.  LOT  RECORD  SHEET 
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in  for  repair  parts  without  giving  the  number  in  his 
correspondence. 

Finally  there  is  the  agency  record  made  out  on  a 
12  x 19-in.  sheet  with  the  headings  shown  in  Fig.  9. 
Two  separate  records  are  kept  on  this  form,  the  first  of 
which  is  a sort  of  day  book  in  which  a record  of  each 
machine  sold  by  the  agency  is  entered  as  the  shipment 
is  made.  From  this  sheet  it  is  easy  to  watch  the  vol- 
ume of  business  turned  in  by  each  agency  office. 

A more  interesting  comparative  record  is  obtained  by 
rearranging  the  items  on  the  big  sheet  so  that  the 
orders  are  grouped  by  cities.  It  is  immediately  evident 
from  this  record  whether  an  agent  is  making  good  in 
one  city  or  falling  down  in  another,  for  his  sales’ over  a 
period  of  years  are  all  there  so  that  they  may  easily  be 
compared.  If  more  tools  are  being  sold  in  a small  city 
than  in  a big  one  there  must  be  some  reason,  or  if 
$100,000  worth  of  machines  were  sold  in  this  city  in 
1920  and  only  $5,000  worth  in  1921,  it  may  be  worth 
while  to  find  out  why. 

On  the  whole  we  find  these  records  invaluable  in  our 
business.  In  case  of  dispute  over  territory  or  results, 
with  any  agent  or  between  two  agents,  we  have  the 
records  at  hand  and  can  show  the  facts  in  the  case  at  a 
few  minutes’  notice. 


records  on  the  tabbed  3 x 5-in.  cards  of  the  kind  shown 
in  Fig.  8.  The  cards  are  filled  in  at  the  end  of  each 
month  and  show  the  machines  sold  to  a firm  during  the 
month.  As  will  be  seen  from  the  illustration  the 


cards  are  arranged  to  be  filed  geographically.  They 
are  useful  in  keeping  a check  on  what  the  dealer  is 
selling  in  any  given  district.  They  are  also  valuable 
in  locating:  the  machine  number  when  a customer  sends 
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FIG.  9.  AGENCY  SALES  RECORD  SHEET 
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Machining  the  Franklin  Crankshaft 

Machines  and  Methods  Used  in  Turning  the  Center  Bearings  and  Crankpins  on  a 
Seven-Bearing  Crankshaft — Drilling  for  Lubrication — Balancing 

By  FRED  H.  COLVIN 

Editor,  American  Machinist 

AS  THE  Franklin  motor  uses  a seven-bearing  crank-  and  B,  and  their  clamps  for  holding  the  shafts  in  posi- 
shaft,  it  presents  somewhat  more  of  a machining  tion.  The  turning  tools  are  held  in  the  substantial 
X jL  problem  than  some  other  designs  of  shafts.  After  holders  shown  at  C,  while  the  side  or  web  facing  tools 
the  forging,  heat-treating  and  straightening  operations,  are  shown  at  D.  The  web  facing  cutters  are  set  at  a 
the  crankshafts  are  turned  on  Wickes  lathes  as  seen  in  suitable  angle  to  make  adjustments  for  width  on  easy 
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FIG.  1.  TURNING  THE  THREE  CENTER  BEARINGS.  FIG.  2.  LATHE  EMPTIED  TO  SHOW  TOOLS 


Figs.  1,  2 and  3.  The  first  illustration  shows  the  turn- 
ing of  the  three  central  bearings,  the  shaft  being  driven 
from  both  ends  and  the  three  bearings  turned  at  once, 
together  with  the  facing  of  the  cheeks  on  the  sides. 
This  c%n,  perhaps,  be  better  understood  by  referring  to 
Fig.  2 which  shows  the  lathe  with  the  crankshaft  re- 
moved and  gives  a good  idea  of  the  driving  heads  A 


FIG.  3.  TURNING  THE  CRANKPIN 


matter.  The  lathe 
is  provided  with  a 
spacing  bar  E,  which 
allows  the  carriage 
to  be  easily  located 
for  different  bear- 
ings on  the  shaft. 
In  Fig.  3 are  shown 
the  second  and  fifth 
crankpins  being 
turned  in  a similar 
lathe,  and  also  the 
holding  fixture  used, 
in  considerable  de- 
tail, as  well  as  the 
diameter  stop  at  A. 
Drilling  the  oil  holes, 
which  fprm  such  an 
important  part  of  a 
forced  feed  lubrica- 
tion system,  is  ac- 
complished in  the 
battery  of  three  ma- 
chines, shown  in  Fig. 
4.  These  machines 
have  special  drilling 
heads,  and  fixtures 
which  hold  the  crank- 
shaft at  the  desired 
angle  and  in  the 
proper  position  for 


FIG.  5.  DRILLING  THE  END 
FLANGE 
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FIG.  4.  DRILLING  THE  OIL  DUCTS  IN  THE  BEARINGS 


the  different  holes.  Referring  to  the  machine  at  the  left, 
the  different  lengths  of  drilling  spindles  can  be  seen, 
although  both  are  driven  from  a single  head.  The  guid- 
ing bushings  A and  B start  the  drills  through  the  third 
and  fourth  crankpins  and  guide  them  through  the  crank- 
pins,  through  the  webs  and  out  through  the  main  bear- 
ings of  C and  D.  As  the  oil  pump  forces  lubricant 
through  every  main  bearing,  these  holes  must  guide  the 
oil  direct  to  the  adjoining  crankpin  to  insure  positive 
lubrication  at  all  times. 

In  a similar  way  the  second  machine  drills  the  ho'.es 


in  the  second  and  fifth  crank  pins,  and  through  the  web 
to  the  adjoining  bearings.  In  the  last  operation  (on  the 
third  machine)  the  crankshaft  has  been  reversed  so  that 
the  holes  are  drilled  in  the  opposite  direction  to  that  in 
crankpins  one  and  six.  Thus  six  crankpins  and  six  of 
the  seven  main  bearings  are  drilled.  The  end  bearing 
receives  oil  direct  from  the  pump,  but  does  not  feed  any 
other  bearings.  This  method  of  drilling  the  crankshaft 
is  very  simple  and  satisfactory  and  has  facilitated  pro- 
duction. 

Drilling  the  flange  at  the  end  of  the  crankshaft  is 


FIG.  6.  STATIC  AND  DYNAMIC  BALANCING  OF  COMPLETE  CRANKSHAFT 
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accomplished  with  the  simple  fixture  shown  in  Fig.  5, 
which  consists  of  a special  drilling  head  having  six 
spindles  and  a box  form  of  fixture  with  an  enclosing 
cover.  The  lower  end  of  the  crankshaft  rests  on  a cen- 
ter at  A,  while  the  upper  end  is  positioned  by  a suitable 
centering  device,  as  well  as  the  steadying  fork  B.  The 
six  holes  in  the  flange  are  drilled  in  one  operation. 

Balancing  the  Complete  Crankshaft 

After  the  crankshaft  has  been  finish-ground,  the 
Sirocco  fan,  which  is  one  of  the  main  features  of  the 
Franklin  cooling  system,  is  mounted  on  it,  together  with 
the  couplings  which  go  back  to  the  first  universal  joint. 
The  whole  unit  is  then  given  both  a standing  and  a run- 
ning balance,  as  shown  in  Fig.  6.  The  standing  balance 
is  given  on  the  stationary  balancing  ways  shown  at  the 
right,  these  ways  being  adjustable  in  both  directions  so 
as  to  make  it  easily  possible  to  keep  them  level  and  lined 
up  at  all  times.  Conveniently  mounted  over  the  balanc- 
ing ways,  is  the  portable  electric  drill,  shown  at  A, 
by  which  excess  metal  can  readily  be  drilled  out  from 
any  point,  should  this  be  found  necessary  in  the  static 
balance.  The  drill  itself  can  be  seen  at  B,  and  the 
supporting  arm,  or  “old  man”  at  C. 

' Then  the  whole  unit  is  carefully  lifted  by  means  of 
the  hoist  at  D,  and  swung  over  into  the  Carfren  dynamic 
balancing  machine  shown  at  the  left.  Here  the  running 
balance  is  carefully  tested,  and  when  satisfactory  the 
crankshaft  is  ready  to  be  assembled  with  the  other  motor 
parts.  It  will  be  noted  that  the  balancing  is  done  with 
the  universal  spider,  grease  cup,  and  other  small  parts 
in  place,  so  as  to  insure  satisfactory  service  in  the  com- 
pleted motor. 

Amortization  of  Plant  Facilities 

By  Page  Golsan 

Ford,  Bacon  Sc  Davis,  Inc. 

I have  just  read  with  a great  deal  of  interest  Mr. 
Figsby’s  article,  “Amortization  of  Plant  Facilities,”  on 
page  482  of  American  Machinist.  Mr.  Figsby  has  very 
clearly  expressed  the  situation.  However,  I wish  to  call 
your  attention  to  the  subhead  of  his  article  reading  as 
follows : 

“Regulations  62  of  the  Treasury  Department 
Give  Manufacturers  Another  Chance  to  File 
Claim — Substantial  Relief  Available  Under 
Little-Understood  Provision.” 

I am  of  the  opinion  that  this  subheading  was  placed 
over  his  article  by  your  proofreader,  because  it  is  not 
in  accordance  with  the  facts  which  the  author  has  set 
forth.  The  Treasury  Department  has  no  authority  to 
give  manufacturers  any  “chances”  to  file  claims.  The 
permission  to  file  a claim  and  the  dates  of  limitations 
therefor  are  specifically  set  forth  in  the  Revenue  Act 
quoted  at  length  in  the  article.  The  law  states  that  the 
claim  shall  be  allowed  “if  claim  therefor  was  made  at 
the  time  of  filing  return  for  the  taxable  year  1918, 
1919,  1920,  or  1921.”  The  Treasury  Department  has 
permitted  the  filing  of  1921  returns  in  tentative  form 
on  March  15,  1922,  subject  to  final  revision  by  June  15, 
1922.  A literal  interpretation  of  the  law,  therefore, 
makes  it  mandatory  that  some  sort  of  amortization 
claim  shall  have  been  filed  at  least  by  March  15,  1922, 
and  if  this  has  not  been  done  I cannot  see  how  another 
“chance”  is  available. 

The  law  specifically  states  that  revisions  of  these 


claims  may  be  made  at  any  time  “before  March  3,  1924.” 
This  is  clearly  set  out  by  Mr.  Figsby  in  his  last  para- 
graph. However,  the  manufacturer  is  in  a position  to 
revise  only  if  “he  has  come  under  the  wire”  by  having 
filed  some  form  of  claim  in  accordance  with  the  law's 
dates  of  limitation.  I take  this  occasion  to  write  you 
along  these  lines  that  your  heading  be  not  misleading. 

You  further  state  that  the  question  of  amortization 
is  little  understood.  I must  differ  with  you  on  this 
account  for  in  our  work  along  these  lines  we  have  found 
a very  high  understanding  of  the  subject  by  the  officers 
of  companies  entitled  to  these  considerations.  In  gen- 
eral, the  only  question  has  been  as  to  the  method  of 
determining  value-in-use.  This  value,  as  Mr.  Figsby 
outlines,  is  a definite  engineering  problem  and  subject 
to  solution  only  from  that  viewpoint.  You  would  not 
call  in  an  accountant  to  tell  you  how  much  a power  plant 
was  worth.  That  is  an  engineer’s  business.  On  the 
other  hand,  the  setting  up  of  tax  returns  and  the  deter- 
mination of  the  capital  amounts  to  be  amortized  are  the 
accountant’s  business.  In  preparaing  the  final  claim  for 
amortization  both  have  their  particular  field. 

Which  Kind  of  Ton? 

The  American  Institute  of  Weights  and  Measures  has 
issued  the  following  letter  addressed  to  its  members  and 
friends : 

“In  the  English  system  of  weights  and  measures  the 
‘ton’  has  two  values : The  ‘Long  ton’  of  2,240  lb.  and  the 
‘Short’  ton  of  2,000  pounds. 

“The  critics  of  the  English  system  make  the  most  of 
this  element  of  uncertainty  as  to  tons.  We  have  found, 
also,  that  there  is  a rather  prevalent  feeling  among 
manufacturers  and  others  that  this  duality  of  ‘tons’ 
is  fairly  open  to  criticism  as  objectionable. 

“However,  it  is  apparent  that  the  real  basis  of  the 
objection  is  not  so  much  that  we  have  two  kinds  of  tons, 
as  that  they  have  not  been  easily  designated  or  dis- 
tinguished in  common  usage. 

“In  order  to  meet  this  situation  in  as  simple  a manner 
as  possible  and  to  minimize  misunderstandings  in  the 
use  of  these  two  values  of  the  ‘ton,’  the  institute,  subject 
to  the  majority  opinion  of  its  members,  desires  to  advo- 
cate and  work  for  the  general  adoption  and  use  of  the 
following  definitions  and  designations : 

(1)  A weight  of  2,000  lb.  shall  be  known  without  any 
further  designation  as  a “ton.’ 

If  circumstances  demand  it,  the  ton  of  2,000  lb.  can  be 
designated  as  ‘S-ton,’  this  being  especially  recommended 
in  trade  with  Great  Britain  and  its  colonies. 

(2)  A weight  of  2,240  lb.  shall  ALWAYS  be 
designated  as  ‘L-ton’  (Pronounced  Ell-ton). 

“If  in  sympathy  with  our  aims,  you  or  your  company 
approve  of  this  move,  kindly  return  to  us  in  the  enclosed 
stamped  envelope  the  lower  part  of  this  sheet  signed 
and  dated;  if  you  do  not  approve  kindly  state  your 
objections.” 

All  men  in  the  machinery  industry  should  consider 
themselves  as  the  friends  of  the  American  Institute  of 
Weights  and  Measures,  or  at  any  rate  should  consider 
the  institute  as  their  friend  on  account  of  its  valuable 
work  in  fighting  against  the  compulsory  adoption  of  the 
metric  system.  We  suggest  that  this  problem  be  given 
immediate  consideration  and  that  the  approval  or  dis- 
approval of  those  engaged  in  the  machinery  industry  be 
sent  to  C.  C.  Stutz,  secretary  of  the  institute,  115 
Broadway,  New  York. 
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Attachments  for  Turret  Lathes — Factors  Influencing  the  Design — Duplex  Attachment  for  Turret — 
Forming  and  Generating  Tools  for  Taper  Turning  and  Boring 


TAPERED  and  curved  surfaces,  both  external  and 
internal,  often  require  special  attachments  in 
order  to  machine  them  accurately.  Inside  forms 
when  of  small  diameter  are  often  machined  by  the  use 
of  tapered  or  formed  reamers;  large  diameters  by  a 
flat  tool  of  correct  shape,  or  by  means  of  a generating 
attachment  so  arranged  as  to  cause  a single-point  tool 
to  travel  along  the  taper  or  the  form  of  the  contour. 
Outside  contours  may  be  produced  by  a formed  tool  on 
the  turret  or  cross-slide,  or  by  means  of  an  attachment 
using  a single-point  tool  so  arranged  that  it  will  follow 
a specified  form  and  reproduce  this  on  the  work.  At- 
tachments for  producing  angular  and  curved  surfaces 
are  applied  in  many  kinds  of  manufacturing  work  to 
engine  or  turret  lathes.  They  are  often  used  in  com- 
bination with  other  tools  for  turning,  boring  and  fac- 
ing; and  they  may  be  operated  simultaneously  or 
separately,  according  to  the  requirements  of  the  work. 

Tapered  and  curved  surfaces  do  not  always  require 
a generating  action  to  produce  them  within  the  required 
limits  of  accuracy.  For  small  work,  forming  tools  of 
various  kinds  or  tapered  reamers  can  often  be  used  with 
success  on  certain  kinds  of  materials,  such  as  cast  iron, 
brass  and  steel  of  low  carbon  content.  Alloy  steels 
containing  nickel  and  chromium  usually  require  a gener- 
ating attachment  with  a single-point  tool,  because  the 
“wirey”  character  of  the  material  does  not  lend  itself 
readily  to  formed  cuts  with  wide-faced  tools. 

Conditions  occasionally  require  more  tools  than  the 
turret  faces  will  permit;  and  in  such  cases  it  may  be 
necessary  to  design  a special  attachment  to  be  applied 
to  the  face  of  the  turret,  such  that  two  or  more  tools 
can  be  used  by  indexing  the  attachment.  This  proce- 
dure is  not  necessary  very  often,  but  there  are  times 
when  a special  attachment  can  be  used  to  advantage 
and  thus  avoid  the  necessity  of  an  extra  operation. 
Several  important  points  in  connection  with  the  design 
of  attachments  are  given  in  the  following  paragraphs. 

1.  The  material  to  be  cut  determines  to  some  ex- 
tent whether  a generating  tool  is  required  or  whether 
simple  forming  tools  can  be  used.  This  matter  should, 
therefore,  be  considered  first,  as  it  is  a determining 
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factor  in  the  design.  The  accuracy  required  is  also 
important;  and  for  a rough  job  requiring  only  a clear- 
ance cut,  a simple  forming  tool  can  sometimes  be  used 
even  if  the  material  is  unsuited  to  this  kind  of  cutting. 

2.  The  number  of  pieces  to  be  machined  is  important, 
as  on  small  production  it  hardly  pays  to  design  a gener- 
ating attachment  unless  great  accuracy  is  required. 
Therefore,  the  simple  formed  tool  will  often  be  found 
more  economical  on  low-production  work. 

3.  The  type  of  machine  used  should  be  selected  with 
care,  always  considering  any  other  operations  which  can 
be  performed  in  the  same  setting.  When  a form  cut  is 
to  be  made  that  cannot  be  combined  with  any  other 
operations,  it  is  often  possible  to  adapt  an  old  engine 
lathe,  applying  to  it  the  necessary  forming  or  generat- 
ing attachment.  Attention  should  always  be  paid  to  the 
type  of  machine  most  suitable,  in  order  to  combine 
operations  and  obtain  maximum  efficiency  in  this  way. 
Before  attempting  to  design  any  generating  or  forming 
attachment,  complete  data  should  be  obtained  regarding 
sizes  of  the  various  parts  of  the  machine  to  which  the 
attachment  is  to  be  applied. 

4.  The  rigidity  of  any  tool  used  in  production  is  an 
important  factor.  This  is  a point  which  is  often  over- 
looked in  design;  and  as  a consequence  very  light  cuts 
must  be  taken  in  order  to  avoid  chatter,  and  much  time 
is  therefore  lost.  Sliding  or  moving  members  must  be 
rigidly  supported  and  of  sufficient  section  to  withstand 
the  cutting  strains.  A generating  or  forming  attach- 
ment usually  has  moving  parts  which  must  operate 
freely,  yet  at  the  same  time  there  should  be  no  looseness 
or  weak  members  which  would  tend  to  cause  vibration. 

5.  The  convenience  of  the  operator  should  be  studied 
when  designing  fixtures.  In  connection  with  the  setting 
of  the  tools  and  the  adjustment  of  them,  the  setscrews 
should  be  suitably  placed  so  that  they  are  easy  of  ac- 
cess. If  tapers  are  to  be  produced  by  a generating 
attachment,  the  taper  bar  should  be  easily  accessible;  if 
adjustable,  suitable  provision  should  be  made  so  that 
proper  measurements  can  be  taken  of  the  angle  of  the 
taper.  Other  points  in  connection  with  convenience  of 
operation  will  be  taken  up  during  the  treatment  of  taper 
and  forming  attachments. 

6.  The  flexibility  and  up-keep  of  generating  attach- 
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mehts  should  be  yery  carefully  considered  when  design- 
ing. There  are  cases  when  a tool  must  be  designed  to 
operate  in  a confined  situation,  and  where  there  is  little 


FIG.  355.  ATTACHMENT  TO  HOLD  TWO  TOOLS 
ON  ONE  TURRET  FACE 

chance  to  make  it  adjustable  so  that  other  sizes  can  be 
handled.  In  many  instances,  however,  a little  fore- 
thought on  the  part  of  the  designer  will  enable  him  to 
design  the  attachment  so  that  it  can  be  used  for  a con- 
siderable range  of  work.  It  is  very  disappointing  to 
find  that  a slight  change  in  the  design  of  the  part 
requires  an  entirely  new  generating  fixture,  particu- 
larly if  it  appears  that  the  tool  could  originally  have 
been  designed  with  greater  latitude  and  at  practically 
no  more  cost. 

In  providing  for  up-keep,  it  is  important  to  make 
sure  that  all  surfaces  subject  to  wear  should  be  so 
arranged  that  replacements  are  possible,  in  order  that 
the  tools  can  be  kept  in  good  condition  for  a long  period 
of  time.  Adjustable  gibbing  should  be  provided  wher- 
ever necessary.  The  cutting  tool  itself  should  be  con- 
veniently replaceable,  and  a suitable  gage  should  be 
furnished  for  setting  it  to  the  correct  size  if  the 
conditions  of  the  work  require  it. 

Duplex  Attachment 

Mention  has  been  made  of  the  occasional  necessity  of 
using  more  than  one  tool  on  a single  turret  face.  While 
this  condition  is  not  often  found,  yet  it  is  frequent 
enough  to  deserve  consideration.  When  the  addition 
of  one  tool  to  a turret  “set-up”  will  avoid  the  necessity 
for  a second  operation,  it  is  obvious  that  a considerable 
saving  can  be  effected  by  the  use  of  an  attachment 
which  will  permit  the  extra  tool  to  be  used  along  with 
the  others. 

In  Fig.  355  is  shown  an  attachment  of  this  kind  at  A. 
The  body  of  the  tool  is  furnished  with  a shank  B which 
fits  the  turret  hole.  An  indexing  member  C is  held  in  the 
body  of  the  tool  in  such  a way  that  it  can  be  readily 
indexed.  Two  holes  are  provided  at  D and  E to  receive 
the  tools  required.  The  illustration  at  F shows  the 
application  of  the  device  to  a turret  set-up.  The  tap  G 
and  counterbore  H can  be  used  progressively  on  a single 
turret  face.  The  dotted  lines  at  K indicate  the  position 
of  the  counterbore  while  the  tap  is  being  used.  A 
90-deg.  indexing  movement  is  used  on  this  attachment, 
and  suitable  stops  and  an  index  pin  are  provided  to  give 
the  correct  location  when  indexing. 

Mention  has  been  made  of  the  possibilities  of  forming 
certain  kinds  of  materials  with  a plain  forming  tool. 


We  have  taken  up  previously  the  design  of  circular 
forming  tools  and  other  tools  of  a similar  kind  used  on 
the  cross-slide.  It  is  often  possible  to  design  a tool  for 
taper  work  in  such  a way  that  it  can  be  applied  to  the 
turret  of  the  machine.  Tools  of  this  nature  are  not 
generally  adapted  to  alloy  steels  or  other  materials  of 
a to-ugh  and  “wirey”  nature. 

In  Fig.  356  is  illustrated  the  application  of  roughing 
and  finishing  tools  for  a piece  of  tapered  work  shown 
at  B.  The  holder  C is  a casting  which  is  fastened  to 
the  turret  in  some  convenient  manner.  The  forward 
end  of  this  body  is  faced  off  at  the  rear  so  that  the 
cutter  D can  be  mounted  upon  it  as  shown.  Adjustment 
for  diameter  is  allowed  by  the  two  slots  at  E,  and  the 
cutter  blade  is  held  in  place  by  the  setscrews  F.  By 
mounting  the  cutter  at  the  rear  of  the  body  of  the  tool, 
all  of  the  thrust  of  the  cut  is  taken  by  the  solid  member 
and  no  great  strain  is  imposed  on  the  setscrews.  The 


FIG.  356.  TAPER-FORMING  TOOLS  ON  TURRET 


FIG.  357.  ADJUSTABLE  TAPER-TURNING  TOOL 


angular  edge  of  the  tool  is  serrated  at  G so  as  to  make 
the  cutting  action  easier  and  break  up  the  chip. 

The  finish  operation  on  the  taper  is  done  by  a tool  of 
similar  form,  shown  at  H.  The  body  of  this  tool  con- 
tains a single  cutter  blade  K,  which  has  a plain  edge  for 
finishing  the  work.  The  adjustment  of  the  tool  is  made 
in  the  same  manner  as  that  previously  mentioned.  The 
sectional  view  at  L illustrates  the  simplicity  of  this 
design,  but  it  will  be  evident  that  no  provision  is  made 
for  fine  adjustment,  the  operator  being  obliged  to  adjust 
the  tool  by  the  “sledge-hammer”  method.  Both  rough- 
ing and  finishing  tools  are  tongued,  so  that  they  fit  the 
tool  body  and  are  thus  kept  in  alignment. 

A refinement  of  this  design  which  permits  more  ac- 
curate adjustment  to  be  made,  is  shown  at  M.  A plate 
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N is  fitted  to  the  top  of  the  block,  and  contains  two 
adjusting  screws  O and  P by  means  of  which  the  cutter 
can  be  readily  adjusted  to  a given  diameter.  This  type 
of  taper  forming  tool  is  simple  in  design  and  economical 
in  manufacture.  For  low-production  work  on  suitable 
materials  it  can  often  be  used  to  advantage. 

Adjustable  Taper-Turning  Tools 

For  light  cutting  when  it  is  not  necessary  to  remove 
a great  amount  of  stock  and  when  the  work  is  of  small 
diameter,  an  adjustable  turning  tool  like  that  shown  in 
Fig.  357  will  often  be  found  useful.  The  holder  A has 
a shank  B which  fits  the  turret  hole.  On  the  body  of 
the  tool  a swiveling  unit  C is  mounted  so  that  it  can  be 
swung  and  clamped  in  different  positions,  according  to 
the  angle  of  taper  required.  The  body  of  the  tool  is 
graduated  at  D to  assist  in  setting.  The  member  E is 
dovetailed  to  fit  the  swiveling  member  C and  an  adjust- 


FIG.  858.  FORMING  BY  THE  GENERATING  METHOD 


able  gib  is  provided  at  F in  order  to  take  up  wear. 
The  tool  G is  conveniently  mounted  in  the  slide  E and 
clamped  in  place  by  means  orf  a strap  H.  The  slide  is 
moved  by  means  of  a rack  and  pinion,  the  latter  being 
operated  by  a handle  K.  The  device  is  furnished  with 
an  adjustable  stop  L,  which  can  be  set  to  control  the 
travel  of  the  slide. 

The  application  of  this  tool  is  shown  at  M;  the  work  N 
has  a short  and  blunt  taper  cut  on  it.  It  is  necessary  only 
to  adjust  the  swivel  to  the  correct  angle  and  operate 
the  slide  by  hand  when  generating  the  taper.  The 
advantage  of  this  tool  is  in  the  adjustable  feature,  and 
also  in  the  fact  that  it  is  a self-contained  unit  which 
does  not  interfere  with  any  other  tools.  For  certain 
kinds  of  work  where  the  same  taper  is  to  be  produced 


continually,  a device  of  this  kind  can  be  made  up  with- 
out the  swivel  member.  The  taper  of  the  slide  is  made 
to  suit  the  work  for  which  it  is  intended.  This  simpli- 
fies the  construction  slightly,  but  there  is  no  chance  for 
adjustment. 

When  forming  or  generating  attachments  are  used, 
there  is  generally  a spring  or  weight  by  means  of  which 
the  roller  or  follower  is  kept  in  contact  with  the  form 
which  is  to  be  reproduced.  The  direction  in  which  the 
pressure  is  applied  is  important,  and  there  are  many 
forming  attachments  designed  which  are  incorrect  in 
principle,  yet  which  will  many  times  produce  good  work 
if  the  material  being  cut  is  not  too  hard.  The  form 
which  controls  the  shape  of  the  cut  should  be  so  placed 
that  the  follower  can  never  lose  contact  with  it  under 
any  circumstances. 

This  matter  is  illustrated  in  Fig.  358,  and  the  prin- 
ciples shown  there  should  be  clearly  understood  before 
attempting  to  design  forming  attachments.  In  the  ex- 
ample at  A the  work  B has  a curved  contour,  which  is 
to  be  generated.  The  tool  C is  held  in  a block  D 
mounted  on  a floating  slide  E.  At  the  end  of  this  slide 
there  is  a roller  F,  which  is  kept  in  contact  with  the 
form  G by  means  of  a weight  H or  a stiff  spring.  If 
this  weight  should  not  be  sufficiently  heavy  to  keep  the 
roll  in  contact  with  the  form  at  all  times,  the  tool  C 
might  be  forced  out  of  its  position  due  to  the  hardness 
of  the  material,  so  that  a true  contour  would  not  be 
obtained.  If  the  work  to  be  machined  is  a casting  and 
many  hard  spots  are  encountered,  the  finished  work  is 
especially  likely  to  be  inaccurate. 

A method  which  can  be  depended  upon  to  reproduce 
the  form  accurately,  no  matter  whether  the  work  is 
hard  or  soft,  is  shown  at  K.  In  this  case  the  pressure 
is  applied  against  the  roll  in  the  direction  indicated  by 
the  arrow  at  L,  so  that  the  roll  is  continually  against 
the  plate  M.  There  is  a guard  plate  N used  simply  to 
prevent  any  drawing-in  action  of  the  tool  into  the  work. 
This  guard  plate  is  seldom  necessary,  except  in  cases  of 
very  severe  cutting  or  where  the  pressure  of  the  cut, 
due  to  its  shape,  is  likely  to  overcome  the  pressure  of 
the  spring  or  weight.  The  pressure  of  the  work  against 
the  tool  assists  the  spring  or  weight  to  keep  the  roll  in 
contact  with  the  form  M,  so  that  an  accurate  shape  is 
produced. 

In  considering  the  use  of  springs  or  weights,  it  will 
generally  be  found  mere  convenient  to  use  springs,  as 
they  are  less  likely  to  be  in  the  way.  The  springs  should 
be  proportioned  so  that  they  will  give  sufficient  pres- 
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sure  to  hold  the  roll  firmly  against  the  form  plate. 
The  principles  indicated  in  this  illustration  are  funda- 
mental in  their  nature  and  are  not  to  be  considered  as 
hard  and  fast  rules.  For  various  reasons  it  may  be 
found  necessary  to  make  forming  attachments  which 
are  not  strictly  correct  in  principle,  yet  which  will  give 
good  results  under  the  conditions  where  they  are  used. 
The  designer  must  be  governed  by  the  shape  of  the 
form  and  the  amount  of  material  to  be  removed. 

Generating  a Taper 

The  method  used  for  generating  any  sort  of  a taper 
should  avoid  tying  up  the  machine  so  completely  that 
other  tools  cannot  be  used.  It  is  possible  to  prevent  this 
trouble  by  employing  a very  simple  arrangement,  such 
as  that  shown  in  Fig.  359.  The  work  A has  a 30-deg. 
angular  surface,  which  is  to  be  turned,  but  which  is 
too  wide  to  machine  properly  with  a flat-blade  tool. 


Section  Through  Slide 


FIG.  360.  GENERATING  TOOL  FOR  BORING  TAPER  HOLE 

As  other  tools  are  to  be  used  in  connection  with  the 
turning  operation,  it  is  desirable  to  leave  the  turret 
and  cross-slide  free,  so  that  they  can  be  used  for  other 
tools.  A bracket  B is  mounted  on  one  of  the  faces  of 
the  turret. 

To  the  under  side  of  this  bracket  a hardened  steel 
plate  C is  adjustably  fastened.  This  plate  pivots  on  the 
bolt  D,  and  it  can  be  set  to  any  angle  within  its  capacity 
after  loosening  the  nut  E.  A special  holder  carrying 
a roller  F is  located  in  one  face  of  the  cross-slide  turret 
toolpost  G,  and  a tool  for  turning  the  taper  is  provided 
at  H.  Other  tools  are  used  in  the  turret  toolpost  at 
K and  L for  other  operations  on  the  work.  When  using 
this  attachment,  the  roller  F is  held  firmly  against  the 
side  of  the  plate  C and  the  crossfeed  of  the  machine  is 


thrown  into  engagement,  thus  causing  the  tool  to  travel 
along  the  angle  at  which  the  taper  plate  is  set.  An 
arrangement  of  this  sort  will  be  found  very  convenient 
for  many  kinds  of  taper  work  and  its  simplicity  and 
ease  of  adjustment  make  it  extremely  useful. 

Holes  of  large  diameter  which  are  to  be  bored  to  a 
taper  are  most  conveniently  machined  by  means  of  a 
taper  attachment.  An  example  of  this  kind  is  shown 
at  A in  Fig.  360.  The  inside  surface  G is  to  be  bored 
to  an  angle  of  20  deg.,  and  it  would  not  be  good  practice 
to  attempt  to  do  this  with  a fiat-blade  tool  or  anything 
in  the  nature  of  a reamer.  The  holder  B is  mounted  on 
the  face  of  the  turret,  and  <m  the  upper  face  of  it  the 
bracket  C is  fastened,  being  held  in  place  by  four 
bolts  D.  The  slide  E is  fitted  to  a dovetail  on  the  face 
of  the  bracket  C,  and  the  spring  F exerts  pressure  on 
the  overhanging  lug  H.  The  amount  of  this  pressure 
can  be  regulated  by  adjusting  the  locknuts  at  K.  A 
sectional  detail  of  the  slide  with  a tapered  gib  is 
shown  at  L. 

On  the  under  side  of  the  toolholder  M a block  N is 
fastened  in  such  a position  that  it  carries  a hardened 
roller  0 that  is  used  to  control  the  movement  of  the 
slide.  A detail  of  the  roller  and  holder  is  shown  at  X. 
The  body  of  the  tool  B carries  a pilot  bar  P,  the  small 
end  of  which  Q enters  the  bushing  R in  the  chuck.  A 
ball  thrust  bearing  S is  suitably  mounted  on  the  pilot 
bar  so  that  it  strikes  the  face  of  the  bushing.  The 
upper  part  of  the  bar  is  cut  away  at  T to  the  angle 
which  is  to  be  generated.  The  bar  is  a sliding  fit  in 
the  body  of  the  tool,  and  a heavy  coil  spring  U is  utilized 
to  keep  the  pilot  in  position  against  the  face  of  the 
bushing  R.  In  order  to  prevent  the  bar  from  turning, 
the  keyway  is  cut  at  V and  a special  screw  W is  inserted 
in  the  slot. 

In  operation,  the  device  is  entirely  automatic  after 
the  turret  feed  has  been  engaged.  The  ball  thrust 
bearing  S remains  in  position  against  the  face  of  the 
bushing,  and  the  body  of  the  tool  carrying  the  slide 
moves  forward  while  the  bar  remains  still.  The  pres- 
sure of  the  spring  F forces  the  roller  O down  against 
the  tapered  portion  T,  thus  causing  the  tool  Y to  gen- 
erate the  taper  according  to  the  angle  on  the  bar.  This 
type  of  taper  boring  tool  can  be  applied  to  either  a hand 
or  automatic  machine.  Adjustments  for  diameter 
within  the  capacity  of  the  attachment  are  easily  made 
by  moving  the  tool. 

Care  should  be  taken  in  the  design  of  tools  of  this 
sort  to  make  sure  that  all  parts  are  sufficiently  heavy 
to  withstand  the  cutting  action.  Replacements  of  tools 
should  be  provided  for,  and  readjustments  for  wear. 
The  pilot  and  thrust  bearing  are  very  important,  as  the 
former  assists  greatly  in  supporting  the  tool,  while  the 
latter  reduces  friction.  Bars  having  different  tapers 
can  be  substituted  for  the  one  shown  if  it  is  desired  to 
cut  other  angles. 
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Shall  We  Standardize  Tapers? 

The  Opinions  of  Many  Firms  Making  and  Using  Tapered  Members — Nearly  All 

Want  a Standard — What  Shall  It  Be? 


THE  standardization  of  any  machine  part  involves 
numerous  problems.  A very  few  oppose  all  stand- 
ardization; more  want  to  standardize  on  the  par- 
ticular thing  they  are  using  and  some  are  willing  to 
adopt  whatever  the  majority  consider  best  for  the 
purpose.  Nearly  everyone  admits  the  desirability  of 
uniform  practice,  not  so  much  for  interchangeability 
of  tools  as  to  avoid  confusion  and  the  necessity  of 
numerous  gages,  and  to  reduce  the  number  of  tools  to 
be  carried  in  stock. 

The  question  of  a standard  taper  for  machine  tools 
was  broached  some  time  ago  and  a canvas  of  machine- 
tool  builders  and  users  yielded  some  interesting  results. 
With  three  or  four  exceptions  all  believed  a single 
standard  was  desirable.  A number  doubted  that  it  could 
be  secured  except  at  a prohibitive  cost,  while  a few 
considered  it  worth  almost  any  price,  providing  its 
adoption  could  be  gradual  and  the  cost  spread  over  a 
few  years. 

The  Morse  taper  has  by  far  the  most  advocates,  par- 
ticularly for  drilling  machine  and  lathe  use,  while  the 
Brown  & Sharpe  taper  holds  the  lead  for  milling 
machine  use.  Much  of  this  preference  for  the  Morse 
taper  is  due  to  its  wide-spread  use  on  drill  shanks, 
although  it  was  perhaps  the  most  criticized  of  any  on 
account  of  the  varying  degrees  of  taper  used  in  the 
different  sizes. 

The  Jarno  taper  has  many  friends  but  few  users. 
Those  who  use  it,  however,  find  it  perfectly  satisfactory, 
except  for  a few  criticisms  as  to  its  length ; in  fact  the 
length  of  the  Brown  & Sharpe  taper  is  also  criticised 
in  a number  of  cases. 

The  simplicity  of  the  Jarno  dimensions  and  the 
logical  manner  of  arranging  the  sizes,  as  compared  with 
the  arbitrary  selecting  and  numbering  of  the  others, 
adds  greatly  to  its  popularity.  Then  there  are  a few 
■other  tapers  such  as  the  Sellers  with  its  key  or  spline 
instead  of  a tang. 

The  Brown  & Sharpe  taper  is  preferred  for  milling 
machine  work  on  account  of  its  smaller  angle,  holding 
milling  cutters  more  securely  against  loosening  under 
a cut.  This,  however,  loses  its  significance  on  the 
modern  milling  machine  as  heavy-duty  cutters  require 
more  than  the  friction  of  a taper  shank  to  drive  them. 
Draw-in  rods  and  key  drives  of  various  kinds  are  being 
used  more  and  more  for  this  work. 

Extracts  from  some  of  those  who  are  interested  in 
the  standardization  of  tapers  are  of  special  interest  and 
are  given  herewith.  As  some  objected  to  being  quoted, 
all  are  given  without  identification.  They  are  nearly 
all  however  from  representative  firms  in  various  lines 
and  seem  to  fairly  represent  the  general  feeling. 

Several  advocate  a new  or  compromise  taper,  between 
the  Brown  & Sharpe  and  the  Morse.  They  object  to  the 
Jarno  taper  as  being  nearly  the  same  as  the  Morse, 
although  having  the  advantage  of  uniformity  and 
logical  sequence.  A new  taper  would  evidently  add  to 
the  confusion  and  it  would  seem  better,  all  things  con- 
sidered, if  a change  is  to  be  made  to  adopt  a taper 
already  in  use.  This  would  probably  favor  the  Morse 
taper  in  spite  of  its  lack  of  uniformity.  It  would  cause 


less  confusion  than  any  other  change  and  might  be  an 
advantage  in  most  cases.  The  milling  machine  men 
would  be  most  affected  and  might  not  consider  it 
advisable  to  change,  but  would  probably  do  so  if  it 
seemed  best  for  the  industry. 

The  opinions  follow : 

Morse  Heads  the  List 

No.  1.  We  believe  that  this  matter  will  narrow  itself 
down  eventually  to  one  uniform  taper,  and  in  the  case  of 
engine  lathes  and  turret  lathes,  we  are  firmly  of  the  belief 
that  the  Morse  taper  will  be  adopted  as  the  universal 
standard. 

The  more  we  simplify  these  various  standards  the  better 
it  will  be  not  only  for  the  machine  tool  manufacturer,  but 
also  for  the  buyer. 

No.  2.  We  are  very  much  in  favor  of  a standardization 
of  the  tapers  used  in  spindles  of  machine  tools.  While  we 
do  not  use  any  tapers  in  the  machines  we  manufacture 
ourselves,  we  are  nevertheless  users  of  various  types  of 
machines  and  believe  the  standardization  of  tapers  would 
be  very  much  to  our  advantage.  We  find  in  our  experience 
that  the  Morse  taper  is  the  taper  most  generally  used  in  our 
works  and  this  taper  would  be  very  satisfactory  to  us. 

No.  3.  In  our  opinion  either  the  Brown  & Sharpe,  the 
Morse  or  the  Jarno  tapers  would  make  a satisfactory 
standard.  The  proportions  of  the  Morse  taper  are  beyond  a 
doubt  more  practical  than  those  of  the  Brown  & Sharpe  or 
longer  standards,  for  the  reason  that  the  deeper  the  taper 
hole  the  more  difficult  it  is  to  accurately  machine  it,  yet  it 
must  be  deep  enough  to  insure  the  proper  alignment.  The 
Morse  taper  seems  to  fill  the  bill  in  this  respect.  The  chief 
fault  to  find  with  the  Morse  taper  is  one  of  engineering 
detail,  in  that  the  taper  per  foot  is  not  the  same  in  the 
different  sizes  and  the  diameters  at  the  large  and  small 
ends  are  not  even  dimensions.  From  a practical  standpoint, 
to  our  mind,  this  has  no  real  bearing  as  it  is  just  as  easy 
to  make  them  this  way  as  any  other. 

No.  4.  When  the  subject  of  standard  tapers  was  men- 
tioned, it  immediately  started  an  argument,  and  we  find 
that  different  people  in  this  organization  do  not  agree.  So 
we  imagine  you  are  going  to  have  your  troubles  in  getting 
a general  agreement.  For  your  information,  however,  we 
might  advise  that  our  superintendent  prefers  the  Jarno 
taper.  Other  choices  are — first,  the  old  Pratt  & Whitney 
fo-in.,  and  second — Brown  & Sharpe  1-in.  to  the  foot.  Per- 
haps we  might  say  that  the  Jarno  taper  seems  to  be  in 
favor,  as  the  old  Pratt  & Whitney  and  the  Jarno  are  prac- 
tically the  same. 

Two  More  for  Jarno 

No.  5.  The  Jarno  0.600-in.  taper  per  foot  would  seem 
about  right.  I have  heard  an  occasional  citicism  of  the 
Brown  & Sharpe  1-in.  per  foot  taper  on  the  grounds  of 
holding  in  tools  to  the  extent  of  rupturing  the  metal  when 
released.  When  using  steep  angle  end  mills  or  undercut 
cutters  where  there  is  a tendency  to  draw  into  the  work, 
it  is  necessary  to  use  a threaded  shank  or  tap  the  shank 
of  the  cutter  for  a holding  rod. 

At  first  glance,  it  would  not  appear  difficult  or  expensive 
to  take  care  of  a new  taper  in  connection  with  drills,  small 
cutters,  etc.,  by  one  of  two  methods:  the  use  of  collets  with 
the  new  taper  externally  and  old  taper  internally,  or,  the 
better  way,  by  regrinding  and  finishing  all  collets  that  could 
be  made  over  into  the  new  standard  as  well  as  the  drill 
shanks,  cutters,  etc.  This,  of  course,  would  mean  refinished 
arbors  and  bars  of  all  description,  as  well  as  the  bore  of 
the  machines,  but  once  this  job  was  done  the  advantage 
would  be  evident. 

No.  6.  We  think  that  a suitable  standard  should  be 
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adopted  and  a standard  taper  per  foot  should  be  used  for 
all  sizes  of  work.  It  is  our  opinion  that  either  the  Brown 
& Sharpe  taper  of  } in.  per  foot,  or  the  Jarno  taper  of 
0.600  in.  per  foot  should  be  adopted.  We  think  for  milling 
machine  construction,  that  the  Brown  & Sharpe  taper  of  } 
in.  per  foot  would  have  a little  advantage  over  the  Jarno 
taper,  as  the  Brown  & Sharpe  taper  would  have  a tendency 
to  hold  better  and  not  loosen  as  easily  as  the  Jarno.  How- 
ever, most  milling  machines  being  built  today  have  arrange- 
ments for  drawing  the  taper  arbor  securely  in  place.  With 
this  in  mind,  we  cannot  see  why  the  Jarno  taper  could  not 
be  used  just  as  well  in  milling  machine  construction.  We 
know  that  it  would  work  out  O.K.  as  far  as  lathe  centers 
are  concerned.  In  fact,  we  think  it  would  be  superior  in 
lathe  construction  as  a lathe  center  is  always  being  forced 
back  into  the  taper  fit.  The  only  place  where  we  can  see 
there  would  be  any  trouble  at  all  by  using  the  Jarno  taper 
would  be  in  small  machines  where  taper  arbors  are  used 
with  nothing  to  drive  them  but  the  taper  fit.  Furthermore, 
we  think  that  there  will  be  less  confusion  if  the  Jarno 
taper  is  adopted,  as  the  Morse  taper  is  quite  universally 
used  and  same  is  very  close  to  0.600  in.  per  foot.  We  can- 
not see  where  there  would  be  any  serious  objection  to  adopt- 
ing this  taper. 

Doubts  Value  of  One  Standard 

No.  7.  The  value  of  one  standard  taper  is  questionable, 
because  of  the  variety  of  uses  to  which  taper  shank  tools 
are  put.  The  Brown  & Sharpe  taper  is  unquestionably 
superior  for  milling  machine  work,  because  the  greater  the 
taper  the  easier  it  is  to  loosen  the  shank  in  socket,  due  to 
jarring  in  operation;  but  a greater  taper  is  more  satisfac- 
tory in  drilling  machines  and  boring  machines,  on  account 
of  ease  of  extraction. 

If  a standard  taper  is  adopted,  it  would  necessarily  be  a 
compromise,  and  it  would  seem  advisable  to  adopt  the  Morse 
in  preference  to  any  other,  for  the  following  reasons: 

It  is  approximately  half-way  between  the  Brown  & 
Sharpe  1-in.  and  the  1-in.  used  by  Sellers  and  a few  other 
machine  tool  manufacturers,  although  there  are  rare 
instances  where  tapers  greater  than  I in.  per  foot  are  used. 
The  use  of  tapers  greater  than  1 in.  or  even  g in.  per 
foot  is  very  limited  indeed  when  compared  to  the  use  of 
Morse  or  Brown  & Sharpe.  The  Morse  taper  is  used  to  a 
much  greater  extent  than  any  other,  as  the  more  common 
small  tools  are  regularly  made  with  Morse  taper,  such  as 
twist  drills,  machine  reamers,  milling  machine  tools  and 
lathe  centers  and  sockets.  The  Brown  & Sharpe  taper  is 
used,  except  in  few  instances,  on  milling  machine  tools. 
While  theoretically,  the  Jarno  taper  makes  a strong  appeal, 
its  advantages  are  more  or  less  academic,  and  it  has  certain 
practical  disadvantages,  as  follows: 

Its  use  as  compared  to  the  use  of  the  Morse  taper  is  very 
slight  indeed.  There  are  nineteen  sizes  covering  the  same 
range  as  covered  by  seven  sizes  of  the  Morse.  This  would 
mean  the  use  of  a corresponding  number  of  so-called 
sleeves  and  sockets,  provided  it  were  possible  to  obtain  small 
tools  with  Jarno  taper  shanks.  Small  tools  with  the  Jarno 
taper  are  regularly  furnished  by  few  if  any  manufacturers 
other  than  Pratt  & Whitney  Co.,  and  even  they  list  a much 
greater  number  and  variety  of  tools  with  Morse  taper  than 
with  Jarno  or  any  other.  There  is  a natural  disinclination 
to  change,  even  when  it  can  be  shown  that  there  is  a poten- 
tial profit  in  doing  so,  and,  therefore,  there  is  an  added 
difficulty  in  this  case  when  confronted  with  the  fact  that 
there  are  few  regularly  manufactured  tools  with  Jarno 
taper  shanks,  because  there  would  be  problems  of  special 
prices,  delays  in  delivery  and  other  inconveniences  such  as 
are  experienced  when  special  tools  are  ordered. 

Every  effort  would  be  made  by  us  to  support  a single 
standard  if  one  were  adopted  by  a majority  of  representa- 
tive machine  tool  manufacturers,  but  it  is  felt  that  no 
great  hardship  would  be  noticed  if  the  Brown  & Sharpe 
taper  were  continued  in  use'  for  milling  machines,  and  the 
Morse  taper  adopted  for  other  machine  tools. 

No.  8.  If  we  were  all  starting  new,  we  think  the  Jarno 
taper  would  be  the  best  one  to  adopt,  as  all  dimensions  coma 
in  eighths  or  tenths  of  an  inch.  This  is  the  only  reason 
why  we  prefer  it.  The  Brown  & Sharpe  and  Morse  tapers 
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are  so  well  established,  and  there  are  so  many  manufac- 
turers fitted  with  standards  to  produce  these  tapers  that  we 
would  not  think  it  advisable  to  change  to  a new  standard 
that  has  not  any  advantages  other  than  even  figures.  We 
agree  that  the  Morse  taper  would  be  proper  for  lathe 
spindles,  but  think  it  is  bad  practice  to  use  drills  in  foot- 
stock  spindles. 

The  Morse  and  Jarno  tapers  are  so  nearly  alike,  that  it 
might  be  possible  to  use  the  Morse  drills  in  the  Jarno 
spindle  and  do  no  more  damage  than  if  it  was  a Morse 
spindle.  To  be  sure  that  Morse  taper  drills  will  not  be  put 
into  spindles  there  would  have  to  be  more  of  a difference 
than  there  is  betwen  a Morse  and  a Jarno  taper.  Our 
unbiased  opinion  is  that  it  would  be  best  to  continue  with 
the  Morse  taper  on  lathe  spindles. 

No.  9.  The  drilling  machine  manufacturers  use  the  Morse 
taper;  the  twist  drill  manufacturers  use  the  same,  and  it  is 
also  used  on  lathes  to  a very  great  extent.  Much  manufac- 
turing is  based  on  using  the  Morse  taper  and  to  make  a 
change  to  one  of  the  others  would  certainly  involve  more 
than  the  happy  thought  that  it  would  be  good  if  such  a 
change  were  made.  Then  again,  there  are  other  manu- 
facturers who  use  the  Brown  & Sharpe  taper  and  they 
would  feel  the  same  way  about  it. 

No.  10.  We  use  mostly  Brown  & Sharpe  and  Morse 
tapers  but  feel  that  one  or  the  other  should  be  adopted  as  a 
standard  taper.  In  fact,  we  also  believe  that  all  machine 
tools,  especially  engine  lathes,  should  be  more  standardized. 
As  for  instance — the  swing  of  the  lathe  and  the  weights  and 
dimensions,  so  that  customers  would  know  what  size  lathes 
they  are  really  buying. 

No.  11.  All  of  our  milling  machines  and  gear  cutters  are 
equipped  with  the  Brown  & Sharpe  taper.  All  of  our  drill- 
ing machinery,  lathe  spindles  and  floor  type  of  boring 
machines  have  the  Morse  taper.  In  as  much  as  it  is  not 
necessary  in  our  plant  to  exchange  any  equipment  between 
these  two  types  of  machines,  we  never  experience  any 
difficulty  and  it  would  seem  to  us  that  as  these  tapers  are 
more  or  less  of  an  old  standard,  it  might  be  well  to  stick  to 
them. 

No.  12.  So  far  as  the  style  of  taper  is  concerned,  the  lead- 
ing makes  of  milling  machines  are  quite  well  established  on 
the  Brown  & Sharpe  standard.  There  is,  however,  no  stan- 
dardization as  between  different  sizes  of  milling  machines,  so 
that  there  can  be  no  free  interchangeability  of  tools  and 
arbors  on  milling  machines  of  the  same  make  but  of  differ- 
ent size. 

The  adoption  of  a standard  taper  hole  in  the  spindle  is 
not  sufficient  to  enable  free  interchangeability  or  arbors, 
unless  the  spindle ' noses  are  also  standardized,  since  it  is 
now  quite  common  practice  to  provide  arbors  with  a clutch 
drive,  and  unless  the  clutch  drive  fits  the  spindle  nose,  it 
of  course,  cannot  be  used  no  matter  if  the  taper  on  the 
arbor  is  exactly  the  same  standard  as  the  taper  in  the 
spindle  of  the  machine. 

Opposes  Standardization 

No.  13.  What  would  be  gained  by  having  the  tapers  of 
all  milling  machines  and  lathes  exactly  the  same  ? Nothing 
except  that  it  might  be  a little  handier  for  the  users  of  dif- 
ferent kinds  of  tools.  In  a milling  room  of  course  they 
could  use  the  arbors  of  one  machine  on  another,  etc.,  but 
the  life  of  the  machine  tool  business  is  the  fact  that  it  is 
not  similar  in  design.  The  salesman  has  a good  talking 
point  if  he  has  a machine  that  is  just  a little  different 
from  the  other  fellow’s.  The  nearer  we  come  to  the  same 
design  in  various  ways  the  less  ginger  there  would  be  in  the 
business.  The  slight  discommodity  caused  by  having  in 
any  factory  various  designs  of  tools,  is  not  worth  giving 
consideration. 

I am  not  in  for  unformity  in  this  particular  line  in  any 
way,  shape  or  form.  I believe  in  going  ahead  and  thinking 
as  you  please  and  bringing  out  somthing  radically  different 
from  anyone  else.  This  applies  to  the  depth  of  bed  of  the 
machine,  the  height  from  the  table  to  the  cutting  tool  and 
various  other  things  in  connection  with  the  machine  that 
would  be  just  the  reverse  from  my  neighbor’s  product. 

(To  be  continued,  in  next  week’s  issue.) 
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Tools  and  Methods  in  a Railroad  Shop 

A Grooving  Tool  for  Locomotive  Pistons — A Set  of  Spiral  Crosshead  Reamers — 
Scarfing  and  Other  Tools — Washout  Plugs  and  Taps 

SPECIAL  CORRESPONDENCE 

THE  line  drawing,  Fig.  1,  shows  a piston  grooving  way  around  and  again  secured  in  position.  This  makes 
tool  of  the  gang  type.  The  toolholder  is  made  to  it  possible  to  run  in  the  narrow  grooving  tools,  then 
fit  the  toolslide  on  the  lathe  carriage  and  carries  swing  the  full  width  tools  into  position  for  finishing 
three  A-in.  blades  or  cutters  and  three  at  the  opposite  the  grooves  to  exact  width. 

end  which  are  I in.  wide.  These  grooving  tools  are  of  The  line  drawings,  Figs.  2 to  5,  give  full  details  of 


h «" 


high-speed  steel;  the  filling  blocks  and  wedges  are  of 
tool  steel  and  all  other  parts  are  of  machine  steel. 

The  toolblock  or  holder  has  a 14-in.  hole  bored 
through  its  center  for  the  upright  bolt  by  which  it  is 
attached  to  the  lathe.  The  underside  of  the  holder  is 
made  with  a tongue  for  the  regular  toolpost  slot  in  the 
top  of  the  slide.  The  cutters  are  made  with  a 2-deg. 
taper  on  each  side  for  side  clearance  and  are  ground 
at  the  ends  to  a 5-deg.  front  rake.  The  filling  blocks  or 
spacers  A between  the  cutters  are  made  with  2-deg. 
taper  at  the  sides  in  the  reverse  direction  from  the 
cutter  slope  to  fit  properly  between  the  cutters,  and 
the  inner  filling  blocks  B and  C are  similarly  tapered 
on  their  faces  where  they  match  the  cutter  sides,  while 
their  opposite  or  inner  sides  are  tapered  to  correspond 
to  the  wedges  D,  which  serve  to  lock  each  gang  of  blades 
firmly  together.  These  two  wedges  D,  as  will  be  seen, 
are  driven  down  from  the  top  of  the  holder  into  rec- 
tangular slots  cut  vertically  through  the  body  of  the 
holder.  All  dimensions  are  given  on  the  drawing. 

By  releasing  the  clamping  nut  on  the  top  of  the  bolt 
at  the  center  of  the  block,  the  tool  may  be  swung  half- 


a series  of  spiral-fluted,  taper  crosshead  reamers,  the 
layout  covering  five  sizes.  These  range  from  24  to  44 
in.  in  diameter  at  the  small  end  of  the  reamers.  The 
number  of  flutes  range  from  10  in  the  smallest  size  of 
reamer  to  17  in  the  largest  in  the  series.  All  sizes  are 
fluted  with  left-hand  spiral  cut  to  a lead  of  62  in.  in 
one  turn,  or  as  commonly  expressed,  to  a pitch  of  62  in. 
The  flutes  are  cut  i in.  deep  and  with  their  faces  radial. 
As  shown  by  Fig.  3,  a square  groove  4 in.  deep  by  A in. 
wide  is  milled  directly  opposite  the  flutes,  to  break  up 
the  cut.  The  lead  of  this  right-hand  groove  is  1 inch. 

Reamers  and  Shanks 

The  reamers  are  made  independent  of  the  shanks, 
Fig.  4.  The  body  or  cylindrical  portion  of  the  shank 
has  a diameter  of  14  in.  to  receive  the  hollow  reamers. 
A cross-key  is  formed  on  the  face  of  the  shoulder  on 
the  shank  and  this  key  enters  a slot  milled  across  the 
end  of  the  reamer  so  that  when  the  nut  at  the  end  is 
tightened,  the  shank  and  reamer  are  held  securely  to- 
gether. The  assembled  reamer  is  shown  in  Fig.  5. 

An  interesting  form  of  gage  used  for  testing  driver 
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FIG.  6.  GAGE  FOR  TESTING  DRIVING  AND 
TRAILING  WHEELS 


shown  as  made  at  the  Southern  Pacific  shops  and  all  de- 
tails are  given  in  the  drawing.  The  assembled  mechan- 
ism is  shown  by  Fig.  7,  the  various  steel  details  in  Fig.  8, 
and  the  casing  details  in  Fig.  9.  The  gearing  gives  a 
four-to-one  speed  reduction.  The  method  of  construction 
will  be  understood  without  detailed  explanation. 

Miscellaneous  Tools 

The  drawings.  Figs.  10,  11  and  12,  illustrate  certain 
boiler-stop  tools.  Fig.  10  shows  scarfing  tools  for 
boiler  flue-sheet  flanges.  These  tools  are  made  up  with 
six  inserted  blades  of  high-speed  steel  which  fit  radial 
slots  in  the  head  of  the  appliance.  A machine-steel 
sleeve  fits  over  the  blades  or  cutters  from  the  rear  and 


and  trailer  wheels  is  illus- 
trated by  the  line  drawing, 
Fig.  6.  The  gage  is  adapted 
to  measure  the  wear  on  the 
tread  and  on  the  inside  of 
the  flange  by  means  of  two 
swinging  points  A and  B 
which  come  in  contact  with 
the  surfaces  noted.  The  ends 
of  the  hooked-shaped  gage 
points  are  graduated  to  read 
directly  in  sixteenths,  but 
very  much  smaller  amounts 
may  be  read  by  inspection. 

In  connection  with  the  use 
of  various  classes  of  large 
and  medium-size  tools  used 
in  the  way  of  drilling,  tap- 
ping, seating  and  other  oper- 
ations, the  speed  reducer  for 
motors  shown  in  the  draw- 
ings, Figs.  7 to  9,  should  be 
of  interest.  This  device  is 
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FIG.  11.  HOLDING-ON  TOOLS  FOR  RIVETING  FLEXIBLE  STAYBOLTS 
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Diagram  Showing  Relation  of  Washout  Plugs  toTaps,anc(  Tap  Graduations. 

FIG.  12.  DIAGRAM  SHOWING  RELATION  OF  WASHNUT 
PLUGS  TO  TAPS  AND  TAP  GRADUATIONS 

this  is  secured  by  a hollow-head  screw  which  is  tapped 
through  the  body  and  also  serves  as  a holding  screw  for 
the  pilot  pin. 

The  drawing,  Fig.  11,  shows  holding-on  tools  for 
riveting  flexible  staybolts.  Full  details  are  given  on 
the  drawing,  and  the  method  of  application  is  so  clearly 
shown  as  to  require  no  explanation. 


The  diagram,  Fig.  12, 
shows  the  relation  of  wash- 
out plugs  to  taps  and  tap 
graduations.  Four  taps  make 
up  the  set,  all  cut  to  12  V- 
threads  per  inch.  The  grad- 
uations from  the  small  end 
of  the  smallest  tap  to  the 
large  end  of  No.  4 or  the 
largest  tap,  are  marked  from 
1 to  12,  so  that  there  are 
three  graduations  to  each 
tap.  The  diagram  at  the  bot- 
tom of  the  drawing  shows 
how  the  taps  are  propor- 
tioned to  overlap  from  one 
size  of  plug  to  another,  each 
tap  thus  taking  care  of  some 
portion  or  all  of  the  three 
plugs  in  its  range.  The  tools 
described  in  this  article  are 
shown  as  made  and  used  in  the  shops  of  the  Southern 
Pacific  Company,  at  Sacramento,  Cal. 

Air-Cooled  Suit  Designed  to 
Protect  Welders 

A brief  item  in  the  Journal  of  the  American  Welding 
Society  refers  to  a new  type  of  air-cooled  suit  that  has 
been  recently  invented  and  which  is  designed  to  protect 
the  oxy-acetylene  welder  from  the  heat  he  is  exposed 
to  in  doing  heavy  welding  in  confined  places.  The 
inventor  claims  that  the  wokman  equipped  with  this 
suit  is  protected  from  the  heat  by  the  circulation  of  the 
air  around  his  body.  The  air  passes  through  the  mesh 
of  the  fabric  of  which  the  suit  is  made.  The  air 
is  supplied  by  a pan  through  a flexible  tube  fastened 
to  the  suit. 

In  very  hot  work  the  helmet  is  used  to  protect  the 
welder’s  head  from  the  heat  and  also  to  supply  fresh, 
cool  air  for  breathing. 

The  suit  is  also  supposed  to  be  a protection  against 
poisonous  gases  and  can  be  worn  for  hours  at  a time 
without  discomfort. 
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An  Old  English  Machine  For  Cutting 
Spiral  Bevel  Gears 

Originally  Intended  for  Making  Gear  Patterns— Unique  Indexing  Arrangement  — Formers 
for  Controlling  the  Cutting  Angle  and  the  Spiral — Construction  of  the  Spiral 

By  W.  OWEN 


I HAVE  in  my  possession  a book  entitled  “A  New 
Century  of  Inventions,”  by  James  White,  civil  en- 
gineer,. published  in  Manchester,  England,  in  1822. 
The  book  is  most  interesting,  and  shows  many  in- 
ventions which  are,  even  today,  looked  upon  as  relatively 
new.  Amongst  these  are  the  curved  tooth  bevel  gear 
and  the  method  of  cutting  the  same.  In  view  of  the 
recent  developments  in  this  direction,  particularly  in 
your  country,  I enclose  a copy  of  this  portion  of  the 
book,  which,  as  it  is  probably  the  first  record  of  this 
type  of  gearing,  may  be  of  interest  to  your  readers. 

The  article  sheds  a vivid  light  on  the  engineering 
literary  style  of  that  period,  and  in  order  not  to  dis- 
turb the  atmosphere,  I have  left  the  wording  exactly  as 
it  is  given. 

OP  A CUTTING  ENGINE 

F or  large  Bevil  Wheels  and  Models,  on  the  Patent  Principle. 

One  of  the  most  prominent  subjects  of  this  essay,  if  not 
the  most  important,  is  the  System  of  Toothed  Wheels,  with 
which  the  second  and  third  Parts  were  introduced,  and 
which  still  claims  a share  of  my  readers’  attention.  As 
hinted  a few  pages  backward,  it  seems  not  enough  for  me  to 
exhibit  and  describe  the  System,  but  I must  defend  it 
against  repeated  objections,  on  pain  of  seeing  it’s  utility 
delayed,  and  the  public  deprived  of  it’s  real  and  solid  ad- 
vantages. I am  far  from  wishing  to  impeach  the  motives 
of.  those  who  still  nourish  or  express  dissent,  when  they 
deign  to  bring  reasons  for  so  doing;  but  the  mere  opinion — 
“it  won’t  do”— expressed  by  a man  of  reputation,  may  im- 
pede, for  a time,  the  progress  of  an  useful  discovery,  and 
thus  produce  a public  evil.  This,  then,  is  a result  I am 
anxious  to  avert;  as  the  present  System  has  many  points 
of  excellence,  against  which  no  insuperable  objection  caw  be 
brought.  Had  I not  declined,  already,  to  name  either  the 
friends  or  enemies  of  the  System,  I might  here  appeal  to 
persons  who  highly  approve  of  it;  and,  indeed,  who  use  it 
daily  with  manifest  advantage.  But,  I forbear.  If,  by 
means  of  the  Engines  already  given,  and  that  I am  going  to 
offer,  it  is  proved,  that  the  difficulty  of  making  these  wheels 
is  trifling,  compared  with  their  utility,  one  important  point 
will  be  gained:  I shall  not  hear  it  repeated,  “that  the  Sys- 
tem cannot  succeed,  because  of  the  difficulties  of  it’s  execu- 
tion.” 

The  present  Cutting  Engine  is  shown  in  Figs.  1,  2,  3,  of 
Plate  32.  It’s  immediate  use  is  to  form  the  teeth  of  wooden 
models,  for  casting.  These  are  previously  built  as  usual, 
and  lagged  with  bay-wood,  of  sufficient  thickness  to  furnish 
the  teeth,  and  leave  a small  thickness  of  that  wood  behind 
or  under  them. — A B,  in  Fig.  2,  represents  a wheel  of  this 
kind,  ready  for  cutting; — mounted  correctly  on  the  center 
pin  C D,  which  latter  is  so  formed  as  to  be  fixable  in  any  posi- 
tion on  the  table  or  bench  E F.  Under  the  wheel  A B, 
there  is  a kind  of  index  a b,  put  upon  the  said  center  pin 
C D,  which,  by  means  of  the  clamp  and  screw  bed,  can  be 
occasionally  connected  with  the  wheel  A £ so  as  to  turn  it, 
when  it  is  itself  turned  by  the  means  hereafter  to  be  men- 
tioned. To  proceed  with  tile  description:  G is  a slide,  mov- 
ing horizontally  on  the  bench  E F,  as  seen  at-/  e Fig.  8;  this 
slide  being  the  basis  of  the  headstock  G H,  which  contains 
the  perpendicular  slide  H I,  itself  the  support  of  the  cutter- 
frame  K L,  so  constructed  as  to  turn  on  it’s  bolt  above  7, 
and  take  any  proper  position  over  the  edge  of  the  wheel 
or  model  A B.  This  slide,  then,  with  it’s  appurtenances 


H I K L,  moves  along  the  bench  E F,  as  seen  in  Fig.  3 at 
f e:  and  what  gives  it  this  motion,  is,  the  screw  g,  fur- 
nished, purposely,  with  a left-handed  thread,  working  in  the 
half-nut  contained  in  the  small  frame  h,  which  contains 
also  a jointed  cap,  that  can  be  lifted  off  in  an  instant,  and 
the  screw  set  at  liberty.  Moreover,  the  second  use  of  this 
screw  g,  is  to  be  thus  disengaged  from  it’s  nut,  and  lifted  up 
to  about  t,  where  it  serves  to  push  back  the  slide  G toward 
the  wheel,  without  that  loss  of  time  it  would  occasion  if 
pushed  back  by  the  working  of  the  screw.  The  letters  M N, 
shew  another  important  part  of  the  Machine,  applying  to 
the  cutting-process.  It  is  an  inclined  plane,  sloped  to  the 
same  degree  as  the  bottom  of  the  teeth  of  the  wheel.  (See 
the  line  a k.)  This  inclined  plane,  then,  is  fastened,  in  any 
proper  place,  on  the  bench  E F,  by  the  wedge  N,  just  like 
the  puppet  of  a common  turning  lathe;  and  it  passes 
through  an  opening  in  the  slide  G I,  or  rather  suffers  this 
to  pass  over  it,  as  better  seen  at  M,  Fig.  3.  Furthermore, 
the  slide  7 (Fig.  2),  after  gliding  down  this  inclined  plane 
M G,  will  have  to  be  raised  between  each  cutting:  and  that 
is  the  office  of  the  workman’s  hand  acting  on  the  lever  O P, 
through  the  iron  frame  Q M,  which  is  shewn  at  Fig.  3,  in 
another  direction;  and  marked  with  the  letters  Q l m.  In 
fine,  the  slide  G carries  on  each  side  of  the  Machine  a pull- 
ing bar  n,  connected  with  the  said  slide,  and  with  a smaller 
sliding  piece  o,  the  use  of  which  is  to  hold  a pin  (seen  in 
the  figure,  but  leaving  no  room  for  a letter  of  indication), 
which  turns  the  wheel  A B,  by  the  plate  p,  as  the  slide  G 
recedes,  and  the  cutter-system  I K L descends  on  the  in- 
clined plane  before- mentioned.  Having  thus  adverted  to 
all  the  important  parts  of  the  Machine,  we  turn  to  Fig.  1, 
for  the  purpose  of  shewing  what  the  plate  (whose  edge  is 
seen  at  op)  means;  and  the  effect  it  is  intended  to  produce. 

In  that  figure,  let  B A c be  the  section  of  any  wheel  it  is 
desired  to  cut  on  this  principle.  The  width  of  the  face  of 
such  wheel  is  shewn  by  the  line  a b;  and  a c is  called  the 
projection  of  that  face,  on  the  base  of  the  cone  of  which  the 
wheel  A B is  a portion;  it’s  summit  being  at  C.  The  line 
e d,  shews  one  of  the  spiral  teeth  with  which  the  wheel  is 
to  be  furnished;  and  I make  it  by  this  uniform  process:  The 
pitch  of  the  wheel,  whatever  it  be,  is  set  off  from  e to  /: 
and  that  pitch  is  divided  into  eight  parts,  (shewn  here  as 
four  on  account  of  their  smallness)  while  the  width  of  the 
face  / d,  is  divided  into  nine  parts,  shewn  here  (for  the 
same  reason)  by  four  and  a half  divisions.  This  latter  divi- 
sion is  more  numerous  than  the  former,  that  the  principle 
may  be  a little  overdone;  or  that  the  teeth  may  overlap  each 
other  by  1/9  of  the  pitch:  To  which  purpose,  beginning 
the  spiral  line  e d at  e,  I move  in  the  second  circular  line 
from  8 to  the  second  radial  line  C i,  and  draw  that  diagonal 
which  forms  the  first  part  of  the  curved  line  e d.  From 
this  second  point,  I go  to  the  third  circular  line,  taking  also 
the  third  radial  line,  and  drawing  the  diagonal.  This  I do 
until  arrived  at  the  fifth  circular  line,  when  I find  myself 
likewise  at  the  fifth  radial  line  C d f.  These  four  spaces 
thus  gone  over,  represent  the  eight  parts  into  which  this 
part  of  the  face  a b would  have  been  divided,  had  the  figure 
been  larger:  and  there  remains  a small  division  near  d, 
equal  to  one  half  the  others,  through  which  the  curve  e d 
is  prolonged  by  a similar  process : and  this  latter  portion  is 
what  the  successive  teeth  overlap  each  other,  as  before 
stated. 

Now,  it  will  be  seen  below,  that  the  needful  circular  mo- 
tion is  given  to  this  wheel,  by  a movement  that  takes  place 
in  a direction  parallel  to  the  base  a c B of  this  figure.  The 
curve  e d,  must,  therefore,  be  transferred  from  the  surface 
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of  the  cone,  to  this  base  o c B.  To  do  this,  I place  a point 
of  the  compasses  at  A,  and  trace,  with  the  openings  A a, 
A e,  &c.,  the  six  quadrants  included  in  the  space  o c g h, 
which  are  now  the  projections,  on  the  base,  of  the  circular 
lines  ah  f d on  the  surface  of  the  said  cone.  Here,  a slight 
difficulty  should  be  obviated:  strictly  speaking,  this  projec- 
tion would  be  horiontal,  and,  of  course,  invisible  in  this  posi- 
tion of  the  wheel.  But  I have  supposed  the  figure  a c g h, 
turned  ninety  degrees  downward,  round  the  horiontal  line 
a B,  so  as  to  make  one  representation  suffice;  and  also  to 
shew  the  connection  of  the  lines  a b g h,  with  those  f d a h. 
The  curve  k l,  is  thus  a copy  of  that  e d,  only  shortened  in 
the  proportion  of  a 6 to  a c — that  is,  of  the  side  of  the  cone 
a C,  to  the  half-base  a A. 

To  secure,  then,  the  coincidence  of  the  pitch,  as  set  off  on 


the  circumference  a f and  a g,  we  must  divide  a similar  por- 
tion of  both  into  an  equal  number  of  parts,  e f;  and  treat 
them,  on  the  lines  a c g h,  as  we  did  on  those  a h d f;  by 
which  means  we  shall  get  the  curve  k l,  the  projection  of 
that  e d.  And  this  curve  k l,  must  be  made  part  of  a plate 
k l m n (about  1/10  on  an  inch  in  thickness),  the  use  of 
which  is  as  follows: 

This  Plate  U m n,  is  no  other  than  that  marked  o p in 
Fig.  2 ; and  it  is  there  fixed  to  the  index  a b,  directed  to  the 
central  pin  C D,  as  it  is  in  Fig.  1 to  the  center  A — insomuch, 
that  the  pin  shewn  in  Fig.  2 near  o,  acting  on  the  sloping 
curve  k l,  will  turn  that  index  (and  with  it  the  wheel)  by 
the  very  motion  which  draws  back  the  slide  G (Fig.  2), 
and  lets  down  the  slide  I on  it’s  inclined  plane  G M. 

We  may  remark,  lastly,  that  as  the  present  Machine  is 
adapted  to  large  models,  it  is  not,  now,  provided  with  a di- 
viding-plate, although  the  means  of  so  doing  are  self-evi- 
dent. On  the  contrary,  the  division  dots  are  seen  on  the 
edge  of  the  wheel  A B,  as  is  likewise  one  dot,  near  6,  on  the 
clamp  b e,  from  which  a given  distance  is  set  off  to  each  of 


the  dots  on  the  wheel,  so  as  to  give  the  pitch  required.  By 
these  means,  then,  the  wheel  is  divided  and  cut,  in  good,  if 
not  in  exquisite  divisions;  and  all  the  teeth  take  their  shape 
from  the  Plate  op  (or  k l mn  of  Fig.  1),  and  are  thus  good, 
in  that  respect  also. 

To  recapitulate  the  steps  of  this  process — The  workman 
stands  behind  the  Machine,  near  E;  and,  working  the  screw 
with  his  right  hand,  draws  back  the  slide  G,  (the  power 
then  turning  the  cutter  r very  swiftly)  by  which  means,  the 
slide  I glides  down  the  inclined  plane  M,  and  the  cutter,  im- 
pinging on  the  sloping  face  of  the  wheel,  cuts  it  to  the 
depth  r a;  the  shape  of  the  tooth  (by  the  turning  of  the 
wheel)  being  the  spiral  form  e d of  Fig.  1.  It  may  be  added, 
that  the  lifting  lever  O permits  this  descent  of  the  bar  Q M, 
because  it  is  suffered  to  fall  lower  than  now  represented. 

Thus,  when  the  slide  G is  ar- 
rived near  h,  the  tooth  is  fin- 
ished; and  the  cutter  leaves  the 
wheel  at  a:  after  which,  the 
cutter-frame  and  slide  I K L 
are  raised  by  means  of  the 
lever  O — the  screw  g taken  out 
of  its  steps,  and  the  slide  6 
pushed  back  by  it,  until  the 
vertical  slide  / rests  again  on 
the  inclined  plane  M,  as  it  at 
first  did.  Nothing,  now,  re- 
mains to  prepare  for  cutting  a 
new  tooth,  but  to  change  the 
division-dot,  by  the  application 
of  the  gauge  or  compasses,  from 
6 to  the  next  point  on  the  wheel ; 
to  do  which,  of  course,  the  clamp 
b c must  be  loosened  and  re- 
fastened by  the  thumb-screw  d. 

I would  just  notice  the  4th  fig- 
ure— to  say,  it  is  a sketch  of  one . 
quarter  of  a bevil  wheel:  in- 
tended merely  to  shew  the  form 
and  position  of  these  teeth,  and 
the  general  appearance  of  the 
System. 

Finally,  my  readers  will 
please  to  advert  to  what  has 
been  already  said  on  the  forms 
of  these  teeth,  and  their  uses: 
and  recollect  especially  what  was 
observed  on  the  epicycloid,  as 
applied  to  them.  It  will  easily 
be  perceived,  that  to  put  that 
form  on  one  of  these  teeth  would 
be  an  almost  hopeless  attempt! 
— and,  happily,  it  is  not  neces- 
sary. We  can,  however,  by  us- 
ing the  cutter  r with  various 
slopes,  and  going  several  times 
through  each  space,  cut  facets 
on  the  teeth,  quite  near  enough 
to  the  theoretical  form  to  make 
them  work  well  together;  and, 
as  before  observed,  nothing  is  wanting  to  make  the  teeth  per- 
fect, but  to  run  them  with  the  wheels  placed  in  due  position. 

Safety  Code  for  Grinding  Stands 

The  maximum  angular  exposure  of  the  grinding  wheel 
periphery  and  sides  for  hoods  used  on  machines  known 
as  bench  and  floor  stands  should  not  exceed  90  deg.  or 
one-fourth  of  the  periphery.  This  exposure  shall  begin 
at  a point  not  more  than  65  deg.  above  the  horizontal 
plane  of  the  wheel  spindle. 

Whenever  the  nature  of  the  work  requires  contact 
with  the  wheel  below  the  horizontal  plane  of  the  spindle, 
the  exposure  shall  not  exceed  125  deg.  This  exposure 
shall  begin  at  a point  not  more  than  65  deg.  above  and 
extend  to  a point  not  more  than  60  deg.  below  the  hori- 
zontal plane  of  the  wheel  spindle.— (From  AJE.S.C. 
tentative  standard  safety  code.) 


FIG.  1.  CONSTRUCTION  OF  THE  SPIRAL.  FIGS.  2 AND  S.  THE  GEAR  CUTTING 
MACHINE.  FIG.  4.  SKETCH  OF  PART  OF  A SPIRAL  BEVEL-GEAR 
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An  Eastern  Shop  of  Modern  Design 

Concluding  the  Description  of  a Machine  Tool  Shop — Lighting,  Heating  and  Power 
Applications — Crane  Service  and  Sanitary  Arrangements 

By  C.  E.  CLEWELL 


THE  crane  service  adopted  in  the  new  Gould  & 
Eberhardt  plant  at  Irvington,  N.  J.,  consists  of 
two  10-ton  Shepard  cranes,  one  in  each  of  the 
high  bays,  with  one-ton  electric  hoists  in  the  small  bays. 
In  the  high  bays,  a number  of  jib  cranes  of  special 
design  have  been  installed  in  such  a way  as  not  to  in- 
terfere with  the  overhead  crane  service,  these  jib  cranes 
merely  serving  as  a help-out  to  relieve  the  larger 
traveling  crane  over  a small  radius  immediately  around 
the  jib  crane.  These  jib  cranes  have  a 12-ft.  arm,  have 
a lift  capacity  of  one  ton  and  can  handle  the  needs  of 
approximately  three  machine  tools.  A special  feature 
is  the  Use  of  a steel  angle  arm  for  supporting  the  hori- 
zontal crane  arm,  which  is  supported  at  the  base  of 
the  crane,  thus  holding  the  horizontal  arm  by  compres- 
sion and  not  interfering  in  any  way  with  the  overhead 
crane. 

The  supporting  run-way  for  the  10-ton  cranes  in  the 
high  bays  consists  of  reinforced  concrete  and  is  mounted 
on  concrete  brackets  as  a part  of  the  main  columns. 
On  top  of  these  run-ways  a heavy  pine  board  is  placed 
as  a base  for  the  crane  track,  this  general  scheme  result- 
ing in  quiet  operation.  Direct  current  crane  motors 
are  used.  The  supporting  run-way  of  the  small  one-ton 
cranes  in  the  low  bays  is  made  up  of  eye-beams  mounted 
on  special  clamp  devices  attached  to  the  shop  columns. 

Artificial  Lighting  in  the  Shops 

The  artificial  lighting  of  the  plant  is  divided  into 
two  parts,  namely,  that  for  the  shops  proper  and  that 
for  the  offices  and  the  drafting,  production  and  plan- 
ning departments.  For  the  shops,  the  mercury  vapor 
lamp  of  the  Cooper-Hewitt  Electric  Co.  has  been  adopted 
as  standard  in  preference  to  the  Mazda  lamp,  for  reasons 
given  below.  In  the  offices  and  drafting  rooms,  Mazda 
lamps  are  used  in  semi-enclosing  fixtures. 

These  shops  contain  a splendid  example  of  a modern 
and  carefully  planned  lighting  system.  A good  deal 
of  attention  was  given  to  the  type  of  lamp  to  employ, 
the  two  principal  forms  considered  being  the  Mazda-C 
or  nitrogen  filled  lamp  with  some  form  of  shop  reflector, 
and  the  mercury  vapor  lamp.  The  management  felt 
that  it  could  not  afford  to  use  the  brilliant  Mazda-C 
lamps  in  the  shops  when  it  was  possible  to  secure  the 
restful  effect  of  the  mercury  vapor  lamp  with  its  rela- 
tive low  brightness  and  consequent  low  degree  of 
glare  effect.  As  a result,  the  entire  shops,  with  the 
exception  of  washrooms  and  stockrooms,  are  equipped 
with  the  mercury  vapor  units,  the  Type  P lamps  for 
direct  current  circuits  being  used  in  the  low  bays,  and 
the  double-P,  or  two-tube  units  being  used  in  the  high 
bays. 

One  mercury  vapor  lamp  is  used  per  bay,  which  is 
elosely  equivalent  to  one  watt  per  square  foot,  a value 
chosen  to  insure  highly  adequate  illumination  for  the 
work  with  no  need  for  local  lamps.  The  general  dis- 
tribution of  the  light  from  these  lamps  is  such  as  to 
produce  a low  degree  of  shadow  effect  and  the  results 
of  the  artificial  light  approximate  those  of  natural  light. 


No  difficulty  has  been  experienced  from  the  spectral 
character  of  this  type  of  lamp  and  no  effort  is  made  to 
correct  its  greenish  color  by  the  use  of  special  re- 
flectors. 

The  lamps  in  the  central  bays  are  all  equipped  with 
regular  angle-type  porcelain  enamel  metal  reflectors, 


WASHROOM  SHOWING  TROUGHS  AND  SHOWERS 


and  those  near  the  side  walls  have  special  45-deg.  angle 
type  reflectors  for  throwing  the  light  away  from  the 
walls  to  the  working  surfaces  adjacent.  A row  of 
double-P  lamps  runs  down  the  high  bay  aisle  and  under 
the  crane  run-way  on  each  side  while  smaller  units  are 
used  for  the  illumination  of  the  benches  below.  The 
lamps  are  supported  from  the  roof  by  two  flexible  chains 
for  each  lamp,  thus  keeping  the  lamps  in  one  fixed 
angular  position  at  all  times. 

For  renewal  or  cleaning,  the  lamps  in  the  high  bays 
may  conveniently  be  reached  from  the  guarded  walkr 
way  attached  to  the  crane,  this  walkway  having  a railing 
and  being  safe  for  such  work.  The  lamps  in  the  low 
bays  may  be  reached  from  an  ordinary  ladder. 

Mazda  lamps  with  semi-enclosing  fixtures  are  used 
in  the  various  offices  and  in  the  drafting  and  associated 
departments.  Mazda  lamps  are  also  employed  for  the 
washrooms  and  stockrooms. 

Shop  Motor  Applications 

The  application  of  power  to  the  machine  tools  used 
for  manufacture  in  this  plant  is  either  by  the  group 
motor  or  by  individual  motor  drive  methods.  An  inter- 
esting and  important  feature  connected  with  the  group 
motor  drive  is  the  use  of  automatic  push  button  control 
for  each  group  motor.  For  this  purpose,  a closed  panel 
box  is  mounted  on  a column  near  the  motor,  and  inside 
of  this  box  fuses,  a mainline  switch,  a circuit  breaker 
and  the  contactor  switches  for  starting  are  mounted. 
In  other  words,  each  group  motor  has  the  complete 
protection  afforded  by  this  equipment.  On  the  outside 
of  this  panel  box  an  off  and  on  push  button  is  located. 
The  group  motors  are  suspension  mounted  from  over- 
head steel  frame  work  and  belted  to  a large  pulley  on 
the  group  line  shaft. 

These  shops  find  considerable  use  for  the  adjustable 
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speed  motor  and  quite  a number  of  the  machine  tools 
thus  have  their  own  individual  motor.  For  example, 
the  large  planers  are  driven  by  reversing  motor  planer 
equipments,  three  or  four  at  present  being  operated 
by  constant  speed  motors  with  a temporary  frame  work 
for  mounting  the  motor  overhead,  although  these  few 
planers  are  ultimately  to  be  equipped  with  reversing 
motors. 

Heating  and  Ventilation 

Heating  is  accomplished  by  a system  of  radiators 
mounted  overhead  to  act  as  an  insulator  for  the  saw- 
tooth sash  and  to  expedite  the  passage  of  the  heat  to 
the  floor.  Other  floor  radiators  are  used  at  certain 
locations.  The  heating  is  done  by  exhaust  steam  and 
makes  use  of  the  differential  valve  vacuum  system  with 
a vacuum  pump  ranging  from  3 to  5 lb.  pressure. 

Ventilation  is  provided  by  hand  operation  of  the  sash 
in  the  saw-tooth  roof,  all  sash  in  the  high  bays  being 
arranged  for  hinged  opening,  and  80  of  the  160  ft. 
of  sash  across  the  low  bays  being  similarly  arranged. 

Steel  shelving  has  been  adopted  for  all  toolroom  bins 
and  also  for  holding  raw  materials  in  the  storage  spaces. 
The  bar  stock,  for  example,  is  held  in  steel  shelf  com- 
partments, the  heavier  parts  being  stored  above  for  the 
convenience  of  handling  by  the  overhead  cranes,  and 
the  lighter  parts  below  are  taken  care  of  by  hand. 
The  bins  for  ordinary  raw  material  are  open  while  those 
for  bronze  parts  are  equipped  with  doors  and  locks. 

Portable  Elevators 

A valuable  aid  for  quick  repairs  and  also  for  handling 
parts  at  some  height  above  the  floor  is  the  use  of  port- 
able revolving  elevators  of  the  Revolving  Portable 
Elevator  Co.,  which  avoid  the  necessity  of  ladders  in 
many  cases  and  which  are  of  considerable  help  for  put- 
ing  up  countershafting,  for  oiling  and  for  the  mainte- 
nance of  the  overhead  group  motors  and  for  belt  repairs. 

Automatic  scales  are  adopted  as  standard  for  the 
receiving  and  shipping  ends  of  the  plant  and  it  may 
be  stated  that  the  railroad  track  at  the  receiving  end 
of  the  shops  is  at  floor  level  rather  than  being  depressed, 
as  it  has  been  felt  that  the  use  of  depressed  tracks  in- 
side the  shops  introduces  an  unwarranted  disadvantage 
in  the  irregularity  thus  imposed  on  the  floor  space. 
Where  it  is  desirable  to  unload  material  with  the  floor 
of  the  car  at  the  shop  floor  level,  a track  just  outside 
and  along  the  outer  wall  of  the  shop  is  depressed  so 
as  to  make  this  possible. 

Where  jigs  are  not  available  and  it  becomes  neces- 
sary to  lay  out  the  work  in  the  usual  way,  a large  laying 
out  table  is  provided  near  the  center  of  the  outer  high 
bay  aisle.  A small  air  compressor  furnishes  the  supply 
for  air  hammers  throughout  the  shops,  the  lay-out  of 
the  air  compressor  piping  being  so  designed  as  to  give 
the  necessary  flexibility  to  the  outlet  locations. 

The  employees’  locker  room  contains  700  lockers, 


12  x 15  x 72  in.,  provided  with  locks  and  keys  rather 
than  combination  locks.  Immediately  adjoining  the 
locker  room  a washroom  is  located.  The  management 
decided  that  enameled  troughs  were  preferable  to  in- 
dividual wash  basins,  these  being  in  sets  18  ft.  in 
length  with  faucets  high  enough  to  permit  of  wash- 
ing under  running  water.  They  are  shown  in  Fig.  7. 

Washing  water  is  furnished  initially  from  the  com- 
pany’s artesian  well  through  a tank,  with  which  a steam 
coil  is  used  for  tempering  the  water  to  110  deg.  at  all 
times  by  thermometer  control.  Eight  shower  baths  are 
available  for  the  shop  men,  with  hot  and  cold  water. 

The  main  shop  entrance  opens  directly  through  a 
hallway  into  the  washrooms  and  then  into  the  locker 
room,  from  which  the  shop  proper  is  reached.  This 
sequence  is  considered  most  advantageous  from  the 
standpoint  of  convenience  and  the  time  involved  in 
reaching  these  two  rooms. 

The  shops  contain  one  toilet  only,  centrally  located, 
thus  keeping  all  plumbing  at  one  place.  This  toilet 
has  a slightly  depressed  floor  and  can  be  completely 
flushed  with  water.  Unusual  care  has  been  given  to 
the  plumbing  and  fittings  in  this  toilet  and  to  complete 
ventilation.  Access  to  the  closet  plumbing  is  furnished 
by  side  doors  and  a passage  which  extends  the  full 
length  of  the  room. 

Separate  toilets  and  washrooms  are  located  adjacent 
to  the  offices  and  near  the  drafting  rooms.  An  ingen- 
ious wardrobe  supporting  holder  is  found  in  the  clothes 
closet  of  the  offices,  which  is  constructed  from  simple 
pipe  and  pipe  fittings  with  a wire  screen  above  for  hats. 

Drinking  fountains  are  placed  throughout  the  shops, 
furnished  with  water  from  the  local  well,  and  each 
one  provided  with  a sump  below  the  fountain  pipe 
standard  for  drainage.  Provision  is  made  at  each 
drinking  fountain  for  a hose  connection  for  washing 
the  floor.  Among  other  sanitary  provisions  there  may 
be  mentioned  the  complete  exhaust  system  for  the 
removal  of  dust  and  dirt  in  connection  with  the  polish- 
ing machines. 

Hospital  Facilities 

Near  the  main  shop  entrance  a liberal  space  is  en- 
closed for  hospital  purposes.  This  room  is  completely 
covered  with  white  enamel  including  the  roof  trusses. 
It  is  fully  equipped. 

The  completeness  of  the  sanitary  arrangements  is 
merely  one  indication  out  of  many  which  might  be 
mentioned,  to  show  the  thorough  manner  in  which  these 
new  shops  have  been  planned.  This  particular  company 
in  moving  from  old  quarters  with  years  of  experience 
under  more  or  less  limited  manufacturing  conditions, 
was  in  a position  to  give  deliberate  attention  to  many 
refinements  in  the  equipment  and  in  the  general  lay-out 
of  departments,  which  makes  these  shops,  as  a whole, 
highly  satisfactory  for  the  purposes  for  which  they 
were  designed. 
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Refinishing  the  Bores  of  Internal 
Combustion  Motors 

By  S.  M.  Ransome 

As  has  been  pointed  out  in  recent  issues  of  the 
American  Machinist,  an  increasingly  extensive  line  of 
mechanical  work  is  opening  up  in  refinishing  the 
cylinder  bores  of  the  9,000,000-odd  gasoline  motors  now 
in  use  in  this  country. 

A worn  cylinder  bore  presents  to  the  unobservant  or 
unmechanical  eye  the  appearance  of  a well  polished  afid 
apparently  round  and  true  hole;  but  a little  measuring 
soon  discloses  the  fact  that  the  bore,  though  smooth,  is 
no  longer  round  or  parallel,  but  is  enlarged  toward  the 
upper  end  and  is  somewhat  oval  in  places.  There  may 
also  be  a worn  spot  caused  by  the  “kick”  of  the  piston 
at  the  extreme  ends  of  the  bore. 

The  next  consideration  is  the  thickness  and  stiffness 
of  the  metal  to  be  machined.  Here  again  appearances 
are  deceptive,  as  to  the  casual  observer  the  walls  pre- 
sent an  almost  solid  appearance,  whereas  we  know  that 
what  we  really  have  is  a cast-iron  pipe  of  uncertain 
thickness,  usually  ranging  between  i and  i in.,  unsup- 
ported in  the  center  but  stiffened  at  both  ends  by  the 
top  and  bottom  walls  of  the  water-jacket. 

The  problem  then  is  to  re-finish  a long  slender  cast- 
iron  pipe,  of  relatively  large  diameter  as  compared 
with  the  wall  thickness  in  which  we  are  likely  to 
encounter  a highly  glazed  surface  with  sometimes  a few 
scores  and  hard  spots  to  further  complicate  matters. 

Early  Methods 

Until  recently  there  had  been  but  two  principal  ways 
of  doing  this  work.  If  done  by  the  garage  man  the  bore 
was  usually  lapped  out  with  an  old  or  new  piston,  plenty 
of  emery,  oil  and  elbow  grease,  the  resultant  hole  being 
sometimes  fairly  true  but  more  often  not,  depending  on 
the  skill,  muscle  and  patience  of  the  “lapper.”  Also,  no 
inconsiderable  portion  of  the  lapping  compound  was 
likely  to  be  left  in  the  pores  of  the  iron  walls,  or  even  in 
the  crankcase,  with  the  result  that  the  lapping  continued 
long  after  the  garage  man  had  reassembled  the  motor. 

The  other  method  was  to  strap  the  block  on  the 
carriage  of  an  engine  lathe  and  rebore  the  holes  with  a 
single  point  cutter  held  in  the  regular  form  of  boring 
bar,  usually  taking  out  about  A in.  so  that  the  cutter 
would  not  ride  over  the  polished  surface  of  the  hole. 
New  pistons  and  rings  would  then  be  fitted  up  in  the 
engine  lathe  and  the  job  thus  be  completed. 

In  regard  to  this  boring  method  the  writer  has  found 
that  even  when  using  a double-ended  cutter  in  an 
expanding  boring  bar,  considerable  springing  away  of 
the  cylinder  walls  results,  so  that  after  taking  one  cut  of, 
say  about  0.020  or  0.010  in.  per  side,  another  cut  could 
be  taken  without  altering  the  setting. 

These  older  methods  have  been  rendered  practically 
obsolete  by  the  new  modern  methods  employed;  mainly 
grinding  and  reaming. 

Many  varieties  of  reaming  tools  are  in  use.  There  is 
the  well-known  “Critchley”  type  of  reamer,  expanding 
by  means  of  a conical  nut  at  each  end  of  the  blade. 
This  type  of  reamer  necessitates  a pilot  or  support  to 
make  sure  that  the  tool  enters  the  hole  properly  and 
consequently  we  find  various  piloting  devices  incor- 
porated, or  else  we  see  the  reamer  held  in  the  spindle  of 
a drill  press  or  boring  mill.  A more  modern  specimen 
of  this  type  of  reamer  has  a pilot  ground  directly  on  to 
the  blades.  Then  there  are  a number  of  so-called  rebor- 


ing tools,  comprising  a short  multi-bladed  cutter  holder, 
having  a pilot  ahead  of  it  usually  made  in  some  form  of 
expanding  ring  and  supported  behind  by  a spindle  or 
screw,  held  in  a bracket  which  bolts  to  the  top  of  the 
cylinder  block.  These  tools  can  be  operated  by  hand, 
by  self-contained  electric  motor  or  by  connecting  to  a 
drill  press  or  boring  mill. 

Such  tools  have  the  advantages  of  being  small,  port- 
able and  cheap  and  although  probably  not  as  rapid  or 
accurate  as  a more  elaborate  machine  they  have  a decided 
advantage  in  that  they  can  in  many  instances  perform 
the  work  on  the  cylinder  block  in  place  in  the  car,  the 
cylinder  head,  pistons  and  connecting  rods  being 
removed,  but  crankshaft,  clutch,  etc.,  being  undisturbed. 

Still  another  type  of  tool  which  has  entered  the  field 
later  than  any  of  the  previous  tools  mentioned  is  the 
expanding  reamer  which  depends  on  its  own  blades  for 
piloting.  These  reamers  are  usually  entered  into  the 
hole,  expanded  to  size  by  some  device  on  top  of  the 
reamer  and  then  turned  by  means  of  a solid  or  a ratchet 
wrench  like  any  other  reamer.  On  reaching  the  bottom 
of  the  hole  the  blades  can  be  withdrawn  and  the  reamer 
taken  out. 

One  reamer  of  this  type  is  suspended  by  a rope  from 
above,  giving  the  reamer  preliminary  alignment;  this 
rope  passing  over  pulleys  to  a counterweight  so  that  the 
reamer  can  be  left  suspended  at  any  point  desired. 
These  reamers  can  be  driven  as  in  the  case  of  the  rebor- 
ing tools  mentioned  either  by  hand  or  power  and  can 
also  be  used  in  the  bores  in  place  in  the  car. 

We  would  say  that  we  have  found  a properly  reamed 
cylinder  bore  to  be  of  quite  sufficient  smoothness  for  the 
purpose,  as  an  indicator  with  spherical  point  can  be 
run  up  and  down  the  bore  without  showing  any  ridges 
or  hollows  of  more  than  0.00026  to  0.0005  in.  variation, 
and  even  these  minute  irregularities  disappear  after 
the  motor  has  been  run  a few  hundred  miles. 

Fit  Pistons  Closely 

In  our  practice  we  aim  to  keep  piston  clearances 
within  very  close  limits ; thus,  if  the  necessary  clearance 
has  been  set  for  any  given  bore  at  say  0.003  in.,  we 
ream  the  bore  to  0.002  in.  clearance  and  in  a very  short 
while  the  friction  of  the  rings  will  have  taken  one-half 
to  one-thousandth  from  the  bore  leaving  it  smooth. 

Some  fit  the  pistons  even  closer  than  this,  leaving 
hardly  any  initial  clearance  but  giving  the  motor  a 
preliminary  running-in  with  plenty  of  oil  and  with  a 
stream  of  cold  water  flowing  through  the  radiator. 
This  method  should  result  in  an  almost  perfect  mating 
of  surfaces  and  when  worn  to  a fit,  the  requisite  work- 
ing clearance  should  have  been  obtained. 

To  give  one  specific  example,  the  writer  has  seen  a 
block  reamed  and  pistons  fitted  with  about  0.001  in. 
total  clearance.  After  running  about  300  miles  the 
nead  was  removed  and  examination  revealed  that  the 
clearance  had  increased  but  0.0005  in.,  while  the  work- 
ing sufaces,  though  not  as  yet  perfectly  mated,  were 
rapidly  approaching  that  state  and  that  probably  in  the 
next  300  miles  would  “reach  bottom.” 

As  to  the  different  methods  and  their  relative  values, 
it  is  as  with  almost  everything  else:  all  good  methods 
and  tools  have  their  proper  application,  there  are  merits 
and  demerits  to  all  mechanical  devices,  each  finds  a field 
where  its  good  points  count  and  its  weak  points  are  not 
injurious.  The  working  of  economic  law  usually  puts 
men  and  machines,  not  forgetting  tools,  just  about 
where  they  belong. 
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Industrial  Schools  in 
Springfield,  Mass. 

Special  Correspondence 

The  new  building  of  the  Springfield  (Mass.)  Voca- 
tional School,  which  opened  for  public  inspection  soon 
after  New  Year’s,  is  gradually  installing  machinery  and 
equipment  to  bring  its  operations  to  full  scope,  and  will 
be  one  of  the  best-appointed  institutions  of  its  kind 
in  the  East.  The  illustration 
affords  a view  of  the  machine 
shop.  Students  of  the  ma- 
chine shop  and  woodworking 
department  are  engaged  in 
producing  needed  equipment 
for  the  school,  and  similar 
service  is  rendered  by  the 
drafting  and  patternmaking 
departments,  thus  enabling 
the  school  forces  to  be  em- 
ployed without  competing  to 
any  great  extent  with  wage- 
earners  in  a slack  season  for 
the  machinery  trades. 

Courses  have  been  insti- 
tuted in  machine  work,  draft- 
ing, patternmaking,  cabinet 
making,  printing  and  elec- 
trical work,  and  a course  in 
automotive  mechanics  will  be 
started  soon.  Each  course 
requires  three  years  for  the 
average  student  to  complete. 

Three-fifths  of  the  time  is 
devoted  to  shop  work,  one- 
fifth  to  subject  matter  relat- 
ed to  that  work,  and  the  rest 
to  general  academic  subjects 
with  an  emphasis  on  the  industrial  side.  Every  student 
must  be  over  fourteen  years  of  age  and  have  finished 
work  of  the  sixth  grade.  The  enrollment  now  numbers 
230.  In  addition  there  are  sixty  rehabilitation  students 
placed  at  the  school  by  the  Federal  Veterans’  Bureau. 

The  work  also  includes  an  evening  vocational  school, 
with  eighty  enrolled,  mostly  adults,  this  being  extension 
work  within  the  scope  of  the  Smith-Hughes  Act.  Every 
evening  student  is  required  to  pursue  some  line  kindred 
to  his  regular  work  and  every  instructor  in  trade  sub- 
jects must  have  had  eight  years’  journeyman  experience. 

G.  A.  Burridge,  principal,  and  seventeen  instructors 
constitute  the  regular  staff.  Department  heads  are: 
E.  J.  Fasser,  machinery;  James  D.  Long,  drafting; 
Thomas  L.  Flynn,  patternmaking;  H.  T.  Perry,  cabinet- 
making;  John  J.  Mack,  printing;  Clayton  E.  Bliss,  elec- 
trical work. 

Also  giving  instruction  in  the  trades  in  Springfield 
are  the  Evening  School  of  Trades,  at  the  Technical  High 


School  Building,  with  500  men  and  300  women  students, 
directed  by  a staff  of  forty;  and  the  Continuation  School, 
having  its  own  building,  with  200  boys  and  the  same 
number  of  girls.  The  Evening  School  of  Trades,  has 
recently  instituted  a three-year  course  in  engineering, 
with  six  hours  of  intensive  work  each  week,  in  addition 
to  courses  in  sheet-metal  work,  woodworking,  electricity, 
automobile  repair,  plumbing,  etc.  Industries  of  that 
section  supply  many  of  the  instructors.  In  the  women’s 
classes  household  arts  and  science  are  taught.  The 


Continuation  School,  with  students  from  fourteen  to 
sixteen  years  of  age,  all  employed  in  local  establishments, 
conducts  courses  in  machine  shop  practice,  woodworking, 
printing,  commercial  subjects  and  home  economics.  This 
school  has  a particularly  well-equipped  machine  shop, 
and  original  work  is  sought  as  one  of  the  important 
ends  in  the  different  departments.  The  school,  now  in 
its  first  year,  and  having  C.  W.  Robinson  as  its  director, 
is  working  out  a comprehensive  system  of  production 
charts  and  is  also  making  a detailed  survey  that  is  to 
include  every  industry  in  the  city. 

These  special  schools,  as  adjuncts  to  the  regular  gram- 
mar and  high  schools,  which  also  bear  extensively  on  the 
vocational  and  technical  side,  are  engaged  constructively 
in  the  effort  to  further  the  work  of  training  skilled  in- 
dustrial workers  that  shall  keep  New  England  in  a high 
place  in  the  machinery  and  other  trades,  and  because  the 
industries  of  the  Springfield  district  are  so  widely  diver- 
sified the  schools  possess  exceptional  opportunities. 
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How  to  Compile  Catalogs 

Objects  of  Catalogs — Importance  of  Engineering  Data  in  Selling  and  After  Sale- 
Shortcomings  of  Most  Catalogs — Constructive  Suggestions  for  Improvements 

By  ALEX  DOWEL 


THE  purpose  of  a catalog  dealing  with  mechanical 
equipment  such  as  machine  tools,  small  tools  and 
the  like  is  twofold.  First,  to  assist  in  advertis- 
ing and  selling  by  showing  the  nature  of  the  product 
and  giving  a description.  Second,  to  give  sufficient  data 
and  prices  so  that  machines  or  tools  can  be  selected 
and  ordered  from  the  catalog  and  a check  for  the  proper 
amount  sent. 

Attempts  have  been  made  by  various  manufacturers 
of  machine  tools  to  prepare  catalogs  that  will  answer 
both  purposes  and  while  such  efforts  are  commendable 
as  showing  a realization  of  catalog  shortcomings  and 
while  they  are  undoubted  improvements  over  their 
predecessors,  they  leave  a considerable  amount  of  room 
for  improvement. 

It  Is  Necessary  to  Furnish  Information 

Does  it  not  appear  to  be  a good  business  principle  to 
consider  the  whole  subject  from  a broader  point  of  view 
and  try  to  find  out  what  people  who  actually  use  catalogs 
think  about  it?  After  the  catalogs  are  distributed  the 
manufacturer  will  doubtless  say,  “Oh,  these  are  our 
customers,  past,  present  and  future ; we  want  to  impress 
them  with  the  value  of  our  product ; that  is  the  purpose 
of  the  catalog.”  Would  it  not  be  more  nearly  correct 
to  say  that  .the  prospective  customer  wants  first  of  all 
INFORMATION?  Really,  that  is  the  sum  and  sub- 
stance of  his  needs.  The  manufacturers  will  say,  "We 
don’t  want  to  tell  him  too  much,  for  if  we  do  he  will 
not  ask  for  more  information;  if  he  doesn’t  ask  for 
more  we  cannot  get  closely  in  touch  with  him  and  the 
first  thing  we  know  the  Blank  Manufacturing  Company 
will  send  a salesman  to  him  and  sell  a machine.” 

If  you  depend  upon  your  catalog  to  act  as  a sales- 
man you  will  be  disappointed  no  matter  how  it  is 
prepared.  The  salesman  also  is  only  an  item  in  market- 
ing your  product.  The  eventual  reason  why  you  will 
make  the  sales  is  because  of  the  merits  of  your  prod- 
uct. Your  catalog  helps,  your  salesman  helps,  but  your 
reputation  and  the  merit  of  your  product  should  be 
of  greater  help  than  anything  else. 

Let  us  see  what  factors  are  most  essential  in  selling 
a given  mechanical  product.  There  are  the  cost;  dur- 
ability; operation;  cost  of  maintenance,  etc.  The  man 
to  whom  you  are  selling  your  machine  or  tool  is  usually 
a mechanical  man.  But  if  he  is  not,  he  is  depending 
upon  some  one  to  advise  him.  By  what  method  does 
he  reach  his  decision?  Probably  by  the  consideration 
of  cost  and  relative  merit.  The  cost  can  be  readily 
determined.  If  the  merits  of  the  machines  are  backed 
up  by  a firm  name  well-known  and  of  good  repute,  the 
selection  may  be  made  because  of  that  reputation.  If 
the  machine  is  of  a new  type  and  made  by  a compar- 
atively unknown  firm,  the  prospective  purchaser  must 
depend  largely  upon  description,  specifications  and  data 
in  the  catalog  together  with  any  other  information 
which  he  may  receive  from  the  salesman. 

Having  analyzed  to  some  extent  those  matters  which 
effect  the  purchase  of  the  product  let  us  take  up  a few 
specific  instances  of  important  items  which  should  be 


included  in  the  catalog:  (1)  General  description,  stat- 
ing the  purpose  of  the  machine  and  the  class  of  work  to 
which  it  is  most  suited;  (2)  details  of  construction ; (3) 
details  of  operation;  (4)  applications  to  various  kinds 
of  work;  (5)  specifications;  (6)  selling  price. 

In  the  general  description  considerable  latitude  is 
permissible.  If  the  factory  has  been  established  a great 
number  of  years  and  is  well  known  it  may  be  of  inter- 
est to  say  a few  words  regarding  the  organization,  its 
inception  and  progress  over  a period  of  years.  Some 
manufacturers  take  up  these  matters  at  considerable 
length  but  I do  not  believe  that  it  is  essential.  Follow- 
ing a brief  history,  the  principle  uses  of  the  product 
should  be  stated;  this  will  make  a logical  introduction 
and  lead  up  to  matters  connected  with  design  and  con- 
struction. 

A general  statement  can  be  made  as  to  important 
points  in  design  and  information  can  be  given  as  to  rea- 
sons for  certain  features.  Factors,  which  in  the  belief 
of  the  manufacturer  make  it  superior  to  other  machines 
of  a similar  nature,  can  be  explained.  These  points 
should  be  mentioned  in  a broad  way  but  should  not  be 
taken  up  in  great  detail.  Paragraphs  may  be  included 
regarding  the  various  types  manufactured  and  the 
equipment  that  can  be  provided.  All  of  these  data  may 
be  considered  in  the  nature  of  an  introduction  and  it 
should  therefore  not  take  up  much  space,  normally  500 
to  600  words. 

Details  of  Construction 

A consistent  method  requires  that  descriptions  be 
given,  with  line  cuts  or  halftone  reproductions  of  im- 
portant details  in  design.  The  opening  paragraph 
should  state  the  range  of  the  machine  so  that  there  will 
be  no  doubt  in  regard  to  its  capacity  and  ability  to 
handle  a given  class  of  .work.  The  head  and  bed,  the 
spindle,  the  feeds,  the  gear  box,  carriage,  oiling  sys- 
tem and  cutting  lubricant  system  should  be  mentioned 
briefly,  yet  with  sufficient  detail  to  make  all  points  of 
interest  clear.  The  customer  will  naturaly  be  inter- 
ested in  any  points  that  have  to  do  with  upkeep  and 
wearing  qualities.  Rigidity,  accuracy  and  power  should 
be  referred  to.  The  wording  should  be  convincing  yet 
conservative. 

Another  matter  which  will  always  interest  any  one 
who  is  in  the  market  for  a machine  is  the  method  of 
handling  and  convenience  of  operation.  The  shop  man 
for  instance  would  wish  to  know  how  the  various  speeds 
and  feeds  are  obtained  and  would  doubtless  decide  as 
to  whether  or  not  the  levers  and  handles  were  con- 
veniently placed.  The  feed  mechanism,  the  gear  box, 
the  various  levers,  can  be  briefly  described.  Great 
detail  would  not  be  required  as  the  operator’s  hand 
book  would  give  all  necessary  information  regarding 
setting  up. 

It  is  always  of  interest  to  show  applications  of 
machine  tools  to  various  kinds  of  work  for  which  they 
are  particularly  adapted.  Often  a customer  will  be 
influenced  to  buy  machines  and  tools  if  he  is  shown  the 
application  to  work  of  various  kinds.  Considerable 
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variety  in  the  examples  given  will  not  only  illustrate 
specific  cases  but  will  make  the  flexibility  of  the  machine 
apparent.  On  certain  types  of  machine  tools  that 
require  considerable  tool  equipment,  such  as  turret 
lathes  and  the  like,  the  data  presented  will  be  of  par- 
ticular interest  to  the  shop  man  and  the  engineering 
department.  Therefore,  if  the  examples  given  are 
selected  with  a view  to  showing  the  adaptability  of  the 
machine  to  a wide  range  of  conditions  there  is  much 
more  likelihood  of  a sale.  If  the  examples  shown  are 
drawn  in  detail  with  dimensions  and  production  figures, 
an  impression  of  the  greatest  value  is  made  on  the  pros- 
pective customer  as  it  places  before  him  several  con- 
crete examples  of  machining  operations  together  with 
the  length  of  time  necessary  to  do  the  work.  A com- 
parison of  the  production  time  with  the  time  on  similar 
work  being  machined  in  his  own  factory  may  affect  the 
situation  strongly  enough  to  create  a desire  to  possess 
one  or  more  of  the  machines.  Several  manufacturers 
of  machine  tools  have  shown  detail  drawings  of  various 
parts  giving  production  time  on  each  but  they  have  not 
in  the  majority  of  cases  shown  the  methods  of  tooling 
which  are  applied  to  each  case.  The  writer  believes 
that  it  is  important  to  show  how  the  results  were 
obtained.  The  amount  of  space  available  for  these  de- 
tails depends  upon  the  size  of  the  catalog,  but  it  is 
usually  possible  to  devote  three  or  four  pages  of  a 
catalog  of  normal  size  to  them. 

Specifications 

Machine  tools  are  built  in  various  sizes  and  with  dif- 
ferent capacities.  A table  can  be  arranged  to  include 
complete  specifications  regarding  sizes,  capacities, 
speeds,  feeds  and  all  other  data  necessary  when  planning 
production  work.  The  present  lack  of  information  is 
regrettable.  There  is  hardly  a catalog  that  will  give  all 
the  information  necessary  to  enable  a tool  engineer  to 
design  fixtures  or  special  tools  for  the  machine  de- 
scribed. If  the  preparation  of  the  specification  table 
should  be  turned  over  to  the  engineering  department 
with  a request  that  it  confer  with  the  tool  department 
to  make  sure  that  all  important  dimensions  are  in- 
cluded, a long  stride  in  the  right  direction  would  have 
been  taken. 

It  should  not  be  necessary  for  the  tool  designer  to 
go  out  into  the  shop  and  measure  up  a machine,  yet 
in  the  majority  of  cases  such  a procedure  is  required. 

In  addition  to  the  actual  specifications,  it  may  be 
necessary  when  special  tools  are  to  be  fitted  to  various 
parts  of  the  machine  to  include  a certain  amount  of 
special  engineering  information  in  diagram  form  with 
dimensions.  The  spindle  for  example  should  be  shown 
in  section  with  all  necessary  dimensions  so  that  a chuck 
or  faceplate  can  be  properly  proportioned.  So  also  the 
turret  and  cross-slide  on  a turret  lathe  should  be  given 
in  detail.  On  milling  machines  the  table  dimensions 
and  distances  between  T-slots  as  well  as  the  dimensions 
of  the  slots  themselves  should  be  specified.  When  stand- 
ard tools,  such  as  turning  or  boring  tools,  are  furnished 
as  a part  of  the  equipment,  their  capacities  should  be 
stated  in  the  table.  One  of  the  best  ways  of  realizing 
the  amount  of  data  required  in  a catalog  is  to  put  your- 
self in  the  place  of  the  man  who  would  be  required  to 
design  tools  for  use  on  the  machines  described. 

When  preparing  catalogs  of  small  tools  there  are  sev- 
eral points  of  importance.  Some  have  been  mentioned 
previously  but  there  are  a few  that  have  not  been  taken 
up.  Considering  a small  tool  catalog  as  a whole,  if  the 
manufacturer  has  specialized  along  a certain  line  for  a 


number  of  years,  it  would  be  wise  to  include  as  an 
introduction  a brief  historical  chapter.  If  several  kinds 
of  small  tools  are  made  it  would  seem  advisable  to  in- 
clude a statement  to  that  effect.  General  instructions 
can  also  be  given  in  the  introductory  chapters  regarding 
the  ordering  of  tools  as  can  any  other  data  that  seem 
pertinent.  The  classification  of  small  tools  is  an  im- 
portant factor  for  the  preparation  of  a catalog  and  it  is 
a good  idea  to  group  the  tools  according  to  some  well- 
defined  system.  If  the  catalog  is  a large  one  the  sections 
can  be  divided  by  sheets  of  paper  of  a different  color  or 
they  can  be  thumb-indexed.  A complete  index  of  all 
tools  listed  should  be  conveniently  placed,  preferably  at 
the  back  of  the  catalog. 

A great  many  small  tools  are  held  in  bushings  or  by 
means  of  holders.  For  example  a straight  shank  chuck- 
ing reamer  of  small  diameter  is  frequently  held  in  a 
bushing  by  means  of  a setscrew  or  placed  in  a floating 
reamer  holder.  Whichever  method  is  used  it  is  neces- 
sary to  know  the  diameter  of  the  shank.  This  dimension 
is  usually  lacking  in  small  tool  catalogs  so  that  when 
making  up  holders  the  reamer  shank  must  be  measured. 
If  the  reamer  should  happen  to  be  in  stock  that  might 
not  cause  difficulty,  but  if  ordered  from  outside,  as  fre- 
quently happens,  the  equipment  could  not  be  completed 
until  after  the  reamer  had  been  received.  The  same 
thing  applies  to  straight  shank  taps  and  arbors  for 
shell  reamers.  In  fact,  it  is  almost  invariably  the  case 
that  the  dimension  required  for  fitting  a tool  to  a holder 
or  bushing  is  left  out  of  the  catalog  when  it  could  just 
as  well  be  included. 

There  does  not  seem  to  be  any  consistency  in  the 
manufacturers’  attitudes  in  respect  to  giving  dimen- 
sions. A combination  drill  and  countersink  for  example 
is  usually  held  in  a drill  chuck  and  the  diameter  of  the 
body  is  not  particularly  important,  yet  it  is  given. 

General  Information 

There  are  frequent  cases  where  small  tools  are  listed 
and  the  description  that  goes  with  them  is  not  complete 
enough  to  give  a prospective  purchaser  sufficient  in- 
formation as  to  their  use.  The  application  of  the  tool 
to  the  work  can  often  be  shown  by  means  of  a line 
drawing  or  a sectional  view,  thus  making  the  subject 
matter  clearer  and  enabling  the  purchaser  to  analyze  his 
own  problem  and  decide  whether  a given  tool  is  suited 
to  it  or  not.  I would  hardly  go  so  far  as  to  suggest 
that  all  tools  listed  in  a small  tool  catalog  should  be 
shown  by  line  drawings  but  at  the  same  time  I venture 
to  state  such  a procedure  would  meet  with  the  approval 
of  the  entire  engineering  fraternity.  It  would  be  inter- 
esting to  prepare  a catalog  of  this  sort  and  send  it  out 
with  a questionnaire  for  comments  as  to  its  utility 
from  both  an  engineering  and  sales  point  of  view.  It  is 
possible  that  there  may  be  a happy  medium  between  a 
catalog  containing  all  half-tones  and  one  containing  all 
line  drawings  with  necessary  dimensions. 

Speaking  broadly  I believe  that  catalogs  of  mechanical 
equipment  are  decidedly  in  need  of  improvement.  Many 
things  are  done  year  after  year  that  simply  follow  a 
precedent  established  perhaps  thirty  or  forty  years  ago. 
The  illustrations  used  are  more  or  less  up  to  date  and 
the  art  work  may  be  exceptionally  good.  However,  the 
man  who  is  using  a catalog  to  obtain  information 
prefers  finding  it  to  looking  at  the  art  work.  Appear- 
ance should  not  by  any  means  be  neglected  though;  it 
would  seem  that  a judicious  combination  of  art  and 
needed  information  would  result  in  improvement  that 
would  be  much  appreciated  by  the  mechanical  fraternity. 
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An  Indicating  Length  Gage 

By  Osbert  E.  Charles 

The  accompanying  sketch  shows  one  of  three  indicat- 
ing length  gages  that  I made,  and  which  have  worked 
out  very  well  for  use  in  grinding  shoulders  of  various 
shafts  to  a limit  of  0.0005  in.  The  dial  indicator  used  is 
a “Last  Word”  which  is  mounted  on  a hardened  and 
ground  V-block  A.  In  the  back  end  of  block  there  is  a 
hardened  pin  B,  the  front  of  which  has  a flat  about  A in. 
wide  ground  on  it  after  the  pin  is  in  position,  and  which 
comes  in  contact  with  the  shoulder  of  the  work.  The 
dial  indicator  is  positioned  on  block  A,  so  that  the  reg- 


istering point  will  have  a movement  of  about  0.015  in. 
on  the  dial.  A piece  of  cold-drawn  steel  C,  S x £ in. 
with  finger  grooves  milled  on  each  side  is  fastened  to 
the  top  of  block  A with  two  flat-head  screws  D,  making 
a convenient  handle  for  the  gage.  In  order  to  check  the 
accuracy  of  the  gage  a set  block  or  dummy  E was  'made 
to  the  correct  length,  and  the  length  marked  on  it  to 
prevent  any  chance  of  error.  After  the  indicator  has 
been  properly  adjusted,  a drop  of  solder  should  be  put 
on  the  pivot  of  the  adjustable  contact  point  to  guard 
against  a possible  slipping  of  the  friction  adjustment. 

By  using  this  gage  it  is  possible  to  gage  the  work 
without  removing  it  from  the  centers  and,  working  it 


in  conjunction  with  a micrometer  stop  on  the  table  of 
the  grinding  machine,  we  have  been  enabled  to  make 
considerable  saving  of  time  as  the  operator  knows  just 
how  much  he  has  to  take  off  and  sets  his  stop  accord- 
ingly. It  is  very  seldom  that  he  takes  more  than  two 
readings,  one  when  he  starts  and  one  to  check  himself 
before  removing  the  work  from  the  centers  to  put  in 
a new  piece. 

Attaching  a Wire  Rope  to  a Socket 

By  Martin  McLauthlin 

On  page  309  of  American  Machinist,  is  an  article 
headed  “Attaching  a Wire  Rope  to  a Socket,”  in  which 
the  opening  statement  carries  the  implication  that  if 
the  cable  is  attached  to  the  socket  in  the  manner  de- 
scribed the  connection  may  be  depended  upon  to  develop 
the  full  strength  of  the  cable. 

In  my  experience  of  over  thirty  years  in  the  use  of 
wire  rope  fastenings  for  passenger  and  heavy  freight 
elevator  service,  I have  become  familiar  with  and  have 
made  many  tests  of  various  types  of  cable  fastenings 
and  I have  found  that  the  fastening  described  does  not 
merit  the  confidence  it  sometimes  receives,  even  when 
made  by  men  accustomed  to  it,  and  it  is  less  reliable 
when  made  by  amateurs. 

Muriatic  acid  is  not  a desirable  associate  for  wire 
cable;  often  the  wires  are  not  properly  cleansed  of  the 
acid  and  sometimes  the  cable  is  so  dipped  as  to  permit 

acid  to  be  absorbed  by 
the  hemp  core,  in 
which  case  “rotting” 
of  the  cable  speedily 
follows.  Sometimes 
lead  or  low-grade  bab- 
bitt is  used  instead  of 
zinc  and  it  is  not  un- 
usual for  this  fasten- 
ing to  fail  by  the  pull- 
ing out  of  a consider- 
able proportion  of  the 
wires  under  a stress 
much  below  the  ulti- 
mate strength  of  the 
cable.  In  the  prepa- 
ration of  the  A.  S.  M.  E.  “Safety  Code  for  Elevators” 
very  much  consideration  was  given  to  the  matter  of  suit- 
able cable  fastenings  and  the  type  of  fastening  described 
in  your  article  is  not  recognized  by  that  code. 

I have  thus  far  found  but  one  fastening  which  in- 
sures “that  the  full  strength  of  the  cable  may  be 
depended  upon,”  namely,  the  spliced  eye;  and  that  is  so- 
logical,  simple  and  reliable  that  it  seems  unusual  that  it 
is  not  in  universal  use.  If  the  simple  instructions 
given  in  the  A.  S.  M.  E.  Elevator  Code  are  followed,  it 
is  more  difficult  to  produce  a spliced  eye  that  will  de- 
velop less  than  100  per  cent  of  the  cable  strength,  than 
it  is  with  equal  care  to  produce  with  a “fan  hitch,”  as 
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your  article  describes,  a near  approach  to  the  cable 
strength;  and  the  “fan  hitch”  will,  if  not  thoroughly 
cleansed  of  acid,  deteriorate  rapidly  with  age. 

Following  are  the  A.  S.  M.  E.  Elevator  Code  instruc- 
tions for  making  a spliced  eye : 

“A  metal  thimble  shall  be  placed  within  the  eye  and 
the  splice  made  with  not  less  than  the  following  num- 
ber of  tucks:  First  strand,  two  tucks;  second  strand, 
three  tucks;  third  strand,  four  tucks;  remainder  of 
strands,  five  tucks.  The  eye  shall  be  drawn  tightly 
around  the  thimble,  the  strands  drawn  tightly  after 
each  tuck  and  the  tuck  smoothly  laid.  After  the  last 
tuck  is  made  each  strand  shall  be  cut  off  not  closer  than 
one-fourth  (i)  inch  from  the  tuck  and  beaten  down 
flush.  The  splice  may  be  left  bare  or  served  with 
marline.” 

Boring-Tool  Holder  for  the  Bench  Lathe 

By  Frank  H.  Baker 

The  accompanying  sketch  shows  a boring-tool  holder 
that  I have  found  very  convenient  for  use  in  the  bench 
lathe. 

In  the  shop  where  I am  employed  as  toolmaker  the 
product  is  dental  tools,  and  my  work  consists  principally 


in  making  small  dies,  jigs  and  fixtures.  I find  this 
holder  to  be  invaluable  for  holding  tools  for  boring 
small  holes  down  to  -is  in.  in  diameter. 

The  parts  may  all  be  made  of  machinery  steel  and 
pack  hardened,  except  the  spring  collet.  The  swinging 
feature  renders  the  tool  quickly  adjustable  for  height. 

Pin  Wrenches  for  Any  Size  Nut 

By  I.  B.  Rich 

Nuts  and  screw  connections  which  require  a pin 
wrench  are  rather  hard  on  repair  men,  as  the  holes 
are  never  alike  in  any  two  cases  and  none  of  us  have 
a large  variety  of  pin  wrenches  lying  around  loose. 
It  usually  happens  that  in  the  nut  which  you  must  take 
off  or  put  on,  the  diameter  of  the  holes  and  their  distance 
between  centers  differ  from  the  pins  on  any  wrench 
you  have. 

I had  such  a case  the  other  day  and,  as  usual,  the 
man  was  in  a hurry.  He’d  just  had  one  flivver  stolen 
and  he  bought  a new  locking  wheel  to  have  put  on  his 
new  car  before  someone  took  that  one  away  from  him. 
This  wheel  had  a nut  which  needed  a pin  wrench  dif- 
ferent from  any  I had.  I was  just  starting  to  make 
a wrench  in  the  usual  way  when  a bright  idea  dawned 
upon  me. 


The  bright  idea  was  to  bend  up  a staple  as  shown  at 
A,  Fig.  1,  using  the  right  size  wire  to  suit  the  holes  in 
the  nut.  Then  I clamped  the  staple  in  the  hand  vise  sho  vr 


FIG.  1.  AN  IMPROVISED  PIN  WRENCH.  FIG.  2.  A WRENCH 
FOR  VARIOUS  SIZES 


at  B and  I had  a wrench  which  did  the  trick  by  using 
a wrench  on  the  vise  for  the  final  pull.  It’s  an  easy 
matter  to  bend  up  a few  staples  and  have  them  handy 
for  other  jobs. 

When  I get  time  I’m  going  to  make  a real,  universal 
pin  wrench  as  shown  in  Fig.  2.  I’ll  have  two  plates 
like  A with  raised  edges  B.  One  edge  in  each  plate  will 
have  V-notches,  spaced  as  closely  as  convenient.  Then 
I shall  make  up  several  sizes  of  pins,  in  sets  of  two 
from  drill  rods,  and  magnetize  the  pins  so  they  will 
stick  whenever  I lay  them  in  the  holder.  This  will  pre- 
vent the  pins  falling  out  and  rolling  under  the  bench 
while  I am  setting  them  for  different  center  distances. 
With  this  combination  in  my  tool  kit,  any  old  size  of 
pin-wrench  nut  will  be  easy  picking  and  there  will  be 
no  delays  to  customers. 

Enlarging  Pistons  by  Plating  Them 
— Discussion 

By  H.  Clinton 

Regarding  enlarging  pistons  by  plating,  as  told  in 
an  article  on  page  287  of  American  Machinist,  I 
would  say  that  about  eighteen  years  ago  I was  in 
charge  of  some  Lanston  monotype  keyboards  and  when 
overhauling  a ■dot  of  these  which  had  seen  considerable 
service,  we  discovered  that  the  fits  of  the  pistons  which 
actuated  the  perforating  punches  had  become  so  loose 
that  there  was  quite  a loss  of  power,  as  well  as  consid- 
erable waste  of  compressed  air  through  leakage  around 
the  pistons. 

Careful  inspection  disclosed  the  fact  that  the  holes  in 
which  the  pistons  fitted  were  both  bell-mouthed  and 
out  of  round.  As  it  meant  a delay  of  about  three  weeks 
and  the  expense  of  purchasing  new  parts  if  we  relied 
on  the  factory  to  help  us  out,  I decided  to  re-ream  the 
holes  with  an  expansion  reamer  until  they  were  round 
and  straight,  and  nickel-plate  the  pistons.  As  the  pis- 
tons were  of  brass,  copper  plating  was  omitted.  The 
plating  was  done  very  slowly  on  the  theory  that  we 
would  get  a fine-grained  and  dense  deposit. 

In  order  to  get  a variation  in  size  some  were  left  in 
the  bath  longer  than  others,  thus  enabling  us  to  make 
selected  fits.  This  procedure  worked  out  surprisingly 
well.  We  were  able  to  get  the  machines  in  excellent  run- 
ning order  in  a short  time  and  had  no  further  trouble 
with  them  so  far  as  the  pistons  were  concerned. 
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Special  Screw  for  Securing 
Strippers  to  Dies 

By  Donato  Zazzara 

The  method  of  holding  strippers  for  sub-press  and 
blanking  dies,  blankholders,  etc.,  herewith  illustrated 
and  described,  is  simple  in  construction  and  satisfactory 
in  use. 

In  the  illustration  cf  a sub-press  die  and  a piercing 
punch  the  reader  will  note  a comparison  of  the  method 
with  that  more  commonly  used ; the  new  to  the  left,  the 
old  to  the  right. 

The  stripper  E is  tapped  for  the  holding  screw  G, 
which  has  a special  head  with  eight  shallow  grooves 
equally  spaced  about  the  circumference.  After  the 
proper  position  of  the  stripper  is  determined,  the  small 
setscrew  H is  inserted  in  the  die  bottom,  one  half  fit- 
ting a groove  in  the  head  of  the  holding  screw.  This 
keys  the  holding  screw  securely  to  the  die  bottom,  with 
no  possibility  of  its  turning,  so  that  the  original  posi- 
tion of  the  stripper  is  maintained  regardless  of  how 
much  pounding  the  die  receives. 

A distinctive  feature  of  this  construction  is  that  it 
offers  a means  of  adjusting  the  location  of  the  stripper 
accurately  and  quickly.  By  removing  each  setscrew  and 
turning  each  holding  screw  an  equal  number  of  grooves, 
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one  may  be  certain  the  relative  position  of  the  stripper 
is  correct.  Practice  will  soon  teach  the  proper  amount 
of  rotating  to  give  the  holding  screws  in  order  to  ob- 
tain any  desired  adjustment  of  the  stripper. 

Comparison  of  this  simple  means  with  the  ordinary 
method  shows  two  parts  against  five.  With  the  old 
method  constant  vibration  often  loosens  the  locknuts 
and  allows  the  stripper  to  become  displaced,  sometimes 
with  disastrous  results. 

Should  the  reader  decide  to  adopt  this  plan,  details 
of  the  special  screws  are  shown  which  have  been  proved 
to  be  well  adapted  to  the  purpose. 


Unique  Clip  Rolling  Die 

By  Edward  H.  Tingley 

The  Delco-Light  Co.,  Dayton,  Ohio,  has  developed  and 
is  successfully  using  a clip  rolling  die  to  close  a brass 
clip  around  a stripped  electrical  wire,  preparatory  to 
soldering.  The  clip,  of  0.031-in.  sheet  brass,  is  blanked, 
partly  formed  and  the  end  curled  to  a quarter  circle 
before  going  to  the  rolling  die.  The  wire  around  which 
the  clip  is  rolled  is  first  stripped  of  the  insulation  at 
the  places  where  it  is  desired  to  have  clips,  and  after 


assembling,  the  joint  is  soldered  to  make  a tight  elec- 
trical connection. 

The  sketch  shows  the  construction  of  the  die.  The 


lower  forming  block  A and  the  upper  setting  block  B 
are  both  recessed  to  the  proper  diameters  to  care  for 
both  the  insulated  wire  and,  at  the  working  part  of  the 
die,  the  clip  and  bare  wire.  Block  A and  the  sliding 
receiver  C are  both  recessed  to  hold  the  clip,  to  a depth 
no  greater  than  the  maximum  thickness  of  the  sheet 
brass  of  which  it  is  made.  D is  the  locating  and  sup- 
porting pin  that  fits  in  the  hole  of  the  clip. 

The  clip  is  placed  on  the  pin  D and  in  the  recess  of 
block  C.  The  wire  is  laid  in  the  block  A at  the  proper 
place.  The  upper  setting  block  B descends,  holding  the 
clip  in  the  recess  in  C until  B hits  the  top  of  C when 
both  B and  C move  downward  against  the  tension  of 
spring  F and  start  to  curl  the  clip  around  the  wire. 
Further  downward  motion  brings  B in  contact  with  A, 
when  the  clip  receives  its  final  set. 

On  the  return  stroke  the  blocks  B and  C and  the  wire 
and  clip  all  rise  together  until  the  screw  G holds  the 
block  C from  going  any  higher.  Block  B continues  to 
rise  to  the  end  of  the  stroke  of  the  press.  Clip  and  wire 
are  then  free  to  be  removed. 

This  die  is  designed  to  be  used  on  a No.  19  Bliss 
inclinable  press.  The  incline  serves  to  hold  the  clip  on 
the  pin  until  the  die  descends.  Excellent  results  have 
been  obtained  with  this  die  as  the  clip  comes  out  per- 
fectly flat. 


Height-Gage  Lines 

By  Gustave  A.  Remacle 

The  modern  height  gage  is  a very  serviceable  instru- 
ment and  the  degree  of  accuracy  which  can  be  attained 
when  working  directly  to  lines  scribed  by  it  depends 
largely  upon  two  things — the  Workman’s  skill  as  a 
mechanic  and  his  knowledge  of  the  form  of  a height 
gage  line. 

It  seems  to  be  a general  habit  to  regard  a height- 
gage  line  as  merely  a line,  light  or  heavy,  straight  and 
accurately  laid  off.  However,  owing  to  the  peculiar 
form  of  these  lines,  their  width  and  lack  of  uniformity 
of  width  affects  the  accuracy  with  which  points  may 
be  marked  off  in  relation  to  certain  other  definite  points. 

In  Fig.  1,  I have  sketched  a magnified  cross-section 
view  of  a height-gage  line  together  with  a prick  punch 
ready  to  strike  off  a center  in  the  wrong  place.  Before 
the  peculiar  structure  of  such  a line  occurred  to  me,  I 
had  often  noticed  that  when  I had  bored  a number  of 
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holes,  by  means  of  wiggling  from  prick  punch  marks,  I 
succeeded  in  obtaining  the  desired  positions  of  the 
holes  in  relation  to  each  other,  while  a few  thousandths 
of  error  existed  in  relation  to  the  original  striking-off 
point  which  would  usually  be  the  top  or  bottom  of  the 
piece,  or  some  projection. 

In  the  accompanying  sketch,  A represents  a line  which 
should  be  the  center  of  a hole  to  be  bored.  If  a line 
has  been  laid  off  which  is  0.004  in.  in  width,  it  can  be 
plainly  seen  that  error  is  bound  to  result  even  though 
the  greatest  care  is  observed  with  other  operations. 

Owing  to  the  form  of  a height-gage  needle,  this 
error  cannot  be  removed  entirely  but  it  can  be  reduced 
to  a minimum  by  having  the  needle  sharp  and  by  mark- 
ing off  light  and  uniform  lines. 

When  a prick  punch  mark  is  to  be  made  at  the  inter- 
section of  lines,  the  accurately  ground  prick  punch 
should  be  placed  gently  into  one  of  the  lines  and  then 
moved  along  until  the  point  rides  into  the  intersection. 
A very  slight  click  can  be  felt  when  this  happens.  Be- 
fore striking  the  prick  punch  with  a hammer,  the  prick 
punch  should  be  held  in  a vertical  position  and  pressed 
downward  by  hand.  This  will  produce  a tiny  mark 


FIGS.  1 AND  2.  MAGNIFIED  HEIGHT-GAGE  LINES 


which  can  be  observed  with  a magnifying  glass.  If 
this  mark  appears  to  be  accurately  made,  the  punch  can 
then  be  placed  in  position  and  tapped  with  a hammer. 

Another  manner  in  which  toolmakers  work  directly 
to  height-gage  lines  consists  of  making  an  outline  with 
height  gage,  scriber,  dividers  and  trammel  points  and 
then  working  to  the  lines.  This  method  is  much  prac- 
ticed in  the  die-casting  game.  Here  again  if  these 
various  lines  are  regarded  merely  as  lines,  error  will 
occur  in  accordance  with  the  width  of  the  lines. 

In  Fig.  2*  I have  shown  a magnified  cross  section 
view  of  lines  which  have  been  marked  off  from  some 
other  point  of  the  work  with  a height  gage.  It  is  essen- 
tial that  a depression  be  milled  between  points  A and  B. 
The  reader  can  see  at  a glance  that  if  accuracy  be  de- 
sired, line  B should  be  entirely  milled  away  while  in  the 
case  of  line  A,  the  cutter  should  be  worked  in  until  it 
just  grazes  the  line,  removing  none  of  it. 

Scriber,  divider,  and  trammel  points  each  make  lines 
peculiar  to  themselves  and  if  error  is  to  be  minimized 


these  instruments  should  be  kept  sharp  and  light  lines 
should  be  made.  Also,  when  working  to  the  line  the 
cross  section  form  of  the  scribing  point  should  be  kept 
in  mind.  When  I strike  off  lines  with  the  height  gage, 
I often  mark  that  part  of  the  die  plate  which  is  up 
during  this  proceeding  because  it  would  be  a difficult 
matter  to  determine  which  lines  should  be  milled  away, 
and  vice  versa,  after  once  the  work  is  set  up. 

A Simple  Cylinder  Grinding  Rig 
for  a Lathe 

By  Charles  Brown 

The  writer  has  found  the  device,  herewith  illustrated 
and  described,  to  be  very  useful  in  his  small  shop  for 
the  purpose  of  grinding  out  automobile  and  other  cylin- 
ders. While  he  does  not  attempt  to  compare  it  with  any 
of  the  standard  cylinder  grinding  machines  on  the  mar- 
ket in  quantity  of  output,  he  believes  it  to  be  about  the 
limit  of  simplicity  and  low  cost  of  construction  for  such 
shops  as  cannot  afford  to  have  one  of  the  standard 
machines. 

An  arbor  of  suitable  diameter  and  length  to  handle 
the  work  required  of  the  device,  is  cupped  at  each  end 
to  take  a standard  i-in.  bearing  ball.  A 2-in.  flanged 
pulley  is  pinned  to  the  arbor  quite  near  to  one  end  and, 
at  the  middle  of  the  arbor,  right-  and  left-hand  collar 
nuts  are  fitted  to  hold  a suitable  grinding  wheel  between 
them. 

The  arbor  is  supported  in  the  lathe  by  a cupped  center 
at  the  tailstock  end  and  at  the  other  end  by  a block 
having  a similar  cup  on  its  outer  face  and  fitted  to  slide 
radially  in  a suitable  piece  that  is  bolted  to  the  face- 
plate. By  means  of  a knurled  adjusting  screw  the  bear- 
ing block  can  thus  be  moved  in  or  out  from  the  center 
and  thereby  change  the  radius  of  the  circle  described 
by  the  gyrating  wheel. 

As  the  driven  pulley  is  so  near  to  the  fixed  tail  center 
the  “drunken”  motion  is  not  sufficient  to  seriously  affect 
the  somewhat  long  driving  belt,  which  comes  from  an 
auxiliary  counter  overhead.  The  arbor  runs  6,500 
r.p.m.,  and  the  maximum  amount  of  offset  obtainable 
at  the  faceplate  end  is  li  in.,  giving  a scope  of  adjust- 
ment at  the  wheel  of  approximately  I in.  These  dimen- 
sions can,  of  course,  be  made  to  meet  expected  require- 
ments. With  this  device  I have  enlarged  by  0.012  in. 
the  bore  of  a cylinder  31  in.  long  in  19i  minutes. 

[Though  our  correspondent  does  not  say  so,  it  would 
seem  necessary  to  redress  the  periphery  of  the  grinding 
wheel  after  each  increment  of  setting,  as  the  corner  of 
the  wheel  nearest  the  faceplate  would,  of  course,  ad- 
vance faster  than  the  opposite  corner  and  thus  alter  the 


INTERNAL  GRINDING  RIG  FOR  LATHE 

bearing  of  the  wheel  upon  the  work.  Also  there  would 
seem  to  be  need  of  compensating  for  the  changing  dis- 
tance between  centers  as  the  adjusting  block  was  moved 
along  its  slide. — Editor.] 
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Dangerous  Economy 

CONGRESS  has  succumbed  to  another  violent  attack 
of  economy.  Not  content  with  the  excellent  achieve- 
ments of  our  negotiators  at  the  Disarmament  Confer- 
ence, it  has  threatened  to  undo  most  of  the  work 
done  there  by  cutting  the  Navy  personnel  from 
Secretary  Denby’s  conservative  estimate  of  90,000  men 
to  65,000.  To  maintain  the  5-5-3  ratio  to  the  full,  would 
require  130,000  men. 

No  business  man  will  find  fault  with  a genuine  effort 
on  the  part  of  anyone  connected  with  the  Government 
of  the  United  States  to  effect  economies  in  the  operation 
of  government  functions.  On  the  contrary  he  has  used 
every  means  in  his  power  to  urge  such  economy.  But 
the  present  movement  to  scuttle  the  Navy  by  reducing 
its  personnel  below  the  point  at  which  it  is  barely 
possible  to  maintain  efficiency,  is  neither  sincere  nor 
an  economy  in  the  long  run. 

Look  at  what  happened  to  the  Rivers  and  Harbors 
Bill — increased  by  $15,000,000.  An  increase  in  almost 
any  other  appropriation  would  not  be  such  conclusive 
evidence  of  the  workings  of  the  politician’s  mind,  but 
the  manipulation  of  these  particular  funds  has  long 
been  infamous.  We  venture  to  predict  that  the  usual 
$350,000  for  free  seeds  will  get  back  into  the  appropria- 
tion bill  before  it  reaches  the  President.  No  other  proof 
of  the  lack  of  sincerity  is  needed.  There  is  an  election 
next  fall. 

But  what  of  the  ultimate  effect  of  such  a reduction  in 
the  Navy?  Have  the  American  people  forgotten  so 
soon  how  long  it  took  and  what  it  cost  to  get  our  unpre- 
pared Navy  into  action?  It  was  not  an  achievement  to 
which  many  of  us  care  to  “point  with  pride.”  A few 
millions  spent  before  1917  in  maintaining  the  efficiency 
of  the  Navy  would  have  saved  many  millions  spent 
later  in  trying  to  make  up  the  lost  ground.  Any 
machine  deteriorates  rapidly  when  maintenance  is 
neglected. 

The  American  Machinist  has  supported  the  position 
taken  by  the  United  States  in  calling  together  the  Dis- 
armament Conference  and  in  making  the  tremendous 
sacrifice  which  alone  made  the  negotiations  successful. 
That  sacrifice  was  necessary  to  prove  the  good  faith  of 
this  country  in  its  plea  for  reduction  of  naval  armament, 
and  was  only  made  on  condition  that  corresponding 
sacrifices,  even  though  smaller  in  size,  were  also  made 
by  England  and  Japan.  It  was  a business-like  com- 
promise in  which  each  party  gave  up  something  for  the 
benefit  of  all.  The  reduction  of  the  Navy  personnel  is 
nothing  of  the  sort,  it  is  simply  a wild,  regardless-of- 
consequence  slash  at  appropriations  so  that  the  candi- 
dates can  go  before  their  constituencies  with  a record 
of  reduced  expenditures  at  which  to  point. 

We  feel  confident  that  we  voice  the  opinion  of  the 
machinery  industry  when  we  say  that  we  fervently  hope 
that  this  country  will  never  be  engaged  in  another  war, 
but  we  are  equally  confident  that  the  industry  does  not 
believe  that  the  way  to  peace  lies  in  the  disarmament  of 
the  United  States  while  other  nations  maintain  their 


military  establishments.  We  hope  that  this  country 
can  and  will  call  other  conferences  looking  to  further 
limitations  of  armament,  and  eventually  to  universal 
peace,  through  universal  confidence  and  understanding, 
but  we  do  not  believe  that  much  can  be  accomplished  by 
a big  and  wealthy  nation  without  means  to  defend  itself. 
Human  nature  doesn’t  work  that  way. 

No  doubt  you  will  agree  with  what  we  have  just 
said;  most  thoughtful  Americans  will,  but  your  opinion 
will  have  little  effect  unless  your  representative  knows 
what  it  is.  Tell  him. 

How  the  Buyer  of  Machine  Tools 
Increases  the  Sales  Price 

ANY  general  manager  will  admit  that  the  cost  factor 
hardest  to  figure  is  the  cost  of  sales.  He  can 
easily  get  accurate  figures  on  production  costs  up  to 
the  time  the  machine  is  ready  to  ship — but  the  cost  of 
getting  the  order  is  almost  an  unknown  quantity.  It 
varies  from  almost  zero,  when  the  customer  writes  or 
wires  the  order  without  solicitation,  to  as  much  as  50 
or  60  per  cent  of  the  selling  price  when  the  sale  requires 
special  treatment  and  much  expense  in  travel. 

The  buyer,  in  other  words,  largely  determines  the 
price  by  the  cost  to  which  he  subjects  the  maker  in 
making  the  sale.  If  the  buyer  makes  it  necessary  for 
the  seller  to  make  several  long  trips,  if  he  delays  him 
unnecessarily,  if  he  subjects  him  to  expense  in  any  way, 
the  buyer  in  the  end  pays  the  bill.  There  is  no  other 
way.  Every  cantankerous  buyer  who  boasts  that  he  is 
a hard  man  to  sell,  is  adding  to  the  cost  of  machines 
bought  by  himself  and  everyone  else. 

We  must  also  get  over  the  notion  that  the  buyer  is 
conferring  an  everlasting  favor  on  the  seller.  It  is 
frequently  the  other  way  around.  In  the  case  of  ma- 
chine tools  the  buyer  secures  a machine  which  he  uses 
indefinitely  to  produce  a profit  for  himself.  Is  not  the 
favor  on  the  other  side,  if  at  all  ? 

Whatever  the  sale,  each  side  should  benefit.  If  the 
seller  did  not  prefer  the  money  to  the  machine  he  would 
not  sell.  If  the  buyer  did  not  prefer  the  machine  to 
the  money  he  would  not  buy.  And  whatever  adds  to  the 
cost  of  making  the  sale  hurts  the  buyer  more  than  the 
seller,  for  in  the  long  run  the  cost  must  go  into  the 
price  of  the  machine. 

Use  One-Way  Tolerances  Only 

WE  HAVE  been  thinking  of  plus  or  minus  toler- 
ances for  so  long  that  many  do  not  seem  to  realize 
they  belong  to  the  dark  ages  of  interchangeable  manu- 
facture. 

The  advantages  of  the  one-way  tolerances  are  many. 
With  holes  or  all  similar  surfaces  made  basic,  plus  the 
given  tolerance,  and  all  plugs  and  similar  mating  sur- 
faces made  basic,  minus  the  tolerance,  much  confusion 
is  avoided  and  mechanical  operations  are  made  more 
simple. 

The  standard  hole,  with  the  basic  size  of  the  mating 
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part  enough  smaller  to  allow  the  necessary  clearance 
for  lubrication  or  for  other  reasons,  is  now  the  basis 
of  most  interchangeable  machine  manufacturing. 

Both  the  Newall  system  in  England  and  the  Johans- 
son system  in  Sweden  are  based  on  two-way,  or  plus  or 
minus,  tolerances.  Ludwig  Loewe  & Co.  in  Germany 
also  used  the  two-way,  or  bi-lateral  system,  for  twenty 
years.  But  the  advantages  of  the  one-way  system  were 
so  great  that,  despite  the  cost  and  other  difficulties  in 
the  way,  they  have  now  adopted  the  one-way  system. 

Similar  action  is  being  taken  in  France  and  Switzer- 
land and,  with  the  progressive  firms  in  the  United  States 
working  along  the  same  line,  it  looks  as  though  the  one- 
way method  of  tolerances  would  soon  be  standard  the 
world  over. 

Get  into  the  habit  of  thinking  of  one-way  tolerances 
only.  See  that  drawings  and  blue  prints  are  properly 
marked  and  help  along  the  good  work. 

Which  Kind  of  Ton? 

THE  American  Institute  of  Weights  and  Measures  is 
now  advocating  that  in  all  references  to  tons,  short 
ton  or  long  ton  be  specified.  In  America  there  is  little 
reference  to  the  long  ton,  frequent  reference  to  the 
short  ton.  The  obvious  way  to  designate  the  short  ton 
of  2,000  lb.,  is  the  way  suggested  by  the  institute, 
namely,  to  use  nothing  but  the  word  “ton.”  The  long 
ton  of  2,240  lb.  could  then  be  designated  by  the  word 
“L-ton.” 

The  American  Machinist  has  approved  the  sugges- 
tion and  will  from  now  on,  whenever  referring  to  the 
long  ton,  use  the  expression  “L-ton.”  The  short  ton  will 
be  designated  by  the  word  ton  without  any  modification. 

It  is  further  suggested  by  the  institute  that  if  cir- 
cumstances demand  it,  a ton  of  2,000  lb.  could  be 
designated  by  “S-ton.”  This  is  especially  recommended 
in  trade  with  Great  Britain  and  its  colonies.  It  seems 
that  such  a recommendation  is  sound  and  should  be 
followed  in  dealing  with  foreign  countries  using  the  ton 
of  2,240  pounds. 

False  Economy 

TO  a certain  class  of  buyer  the  appeal  of  the  second- 
hand machine  is  irresistible.  The  saving  of  twenty- 
five  or  thirty  per  cent  of  the  cost  of  a new  one  is  too 
much  for  his  bargain  counter  mentality  to  resist  and  he 
falls  for  a purchase,  the  value  of  which  is  at  least  open 
to  question. 

These  remarks  are  in  no  sense  disparaging  to  the 
small  shop  proprietor  who  cannot  scrape  money  enough 
together  to  buy  new  equipment,  nor  to  the  reputable 
concerns  which  render  a real  service  to  men  of  his  type 
by  selling  re-conditioned  machines  of  standard  make 
with  complete  equipment.  Such  dealers  are  in  business 
to  stay  and  their  dealings  are  entirely  legitimate. 

Unfortunately,  there  are  others  in  the  machinery 
business  whose  principles  are  not  so  praiseworthy. 
How  they  cheat  the  unsophisticated  buyer  is  indicated 
by  an  article  in  the  last  issue  of  the  organ  of  the 
British  Machine  Tool  Makers’  Association.  Special 
shell  lathes,  some  with  but  one  spindle  speed,  others 
without  power  feed,  still  others  equipped  only  for 
special  jobs,  are  catalogued  as  standard  models  by 
shyster  dealers. 

Here  is  but  one  instance  of  dishonest  methods,  but  it 
should  be  sufficient  to  show  the  danger  for  the  unwary 
that  lurks  in  buying  from  unknown  dealers  in  “as  is” 


equipment.  .Is  it  worth  the  money  to  pass  up  the'service 
that  goes  with  a new  machine,  or  a guaranteed  re-built 
one,  the  assurance  that  the  machine  is  perfect  and  the 
unquestionably  better  performance  it  will  give,  for  such 
a risk? 

The  Reward  of  the  Kicker 

IT  IS  unfortunate,  but  true,  that  many  of  the  favors 
in  this  world  go  to  those  who  make  the  loudest  noise. 
The  pleasant  average  citizen  who  doesn’t  complain  if  his 
eggs  are  ancient  or  his  meat  is  underdone  or  his  apple 
pie  is  forgotten  and  who  treats  the  waiter  as  though  he 
were  a human  being,  usually  waits  for  his  service  until 
the  loud-voiced  complainer  who  finds  fault  with  every- 
thing in  sight  has  been  pacified.  Of  course  it  isn’t 
right,  but  that’s  the  way  it  happens. 

In  other  words,  if  you  want  service  you  very  often 
have  to  ask  for  it  or  even  demand  it,  particularly  if  the 
service  is  to  come  from  a municipal,  state  or  federal 
organization.  Some  such  situation  is  likely  to  face  the 
machinery  men  of  the  country  before  long,  as  the  result 
of  the  curtailment  of  the  requested  appropriation  for  the 
Bureau  of  Foreign  and  Domestic  Commerce.  We  com- 
mented last  week  on  the  favorable  significance  of  the 
fact  that  an  increase,  small  though  it  was,  had  been 
granted  to  the  Department  of  Commerce  by  Congress. 
It  was  a well-earned  recognition  of  valuable  service. 

However,  because  the  increased  appropriation  for  the 
bureau  is  still  too  small  for  its  requirements,  there  may 
have  to  be  a revision  of  plans  by  the  director.  In  case 
of  such  a revision  somebody’s  service  is  going  to  suffer 
and  if  events  follow  their  usual  course,  that  somebody 
will  be  the  quiet,  deserving  group  which  fails  to  make  its 
needs  known. 

That  the  Bureau  of  Foreign  and  Domestic  Commerce 
through  its  Industrial  Machinery  Division  has  been  a 
valuable  aid  to  American  machinery  manufacturers  and 
merchants  since  its  inception,  has  been  amply  proved. 
What  it  may  do  in  the  future  has  hardly  been  imagined, 
let  alone  planned,  as  yet.  Foreign  trade  bids  fair  to  be 
the  next  great  line  of  development  for  the  activities  of 
the  United  States  and  the  men  of  the  machine  industry 
should  be  foremost  in  the  advance. 

Under  the  circumstances  it  will  do  no  harm  and  may 
do  much  good,  to  let  the  director  of  the  bureau  know  that 
you  value  the  work  of  the  division  assigned  to  you  and 
want  its  work  continued  and  expanded. 

Saving  the  Air  Mail 

NOW  that  the  Senate  has  restored  the  appropriation 
for  a continuation  of  the  Air  Mail  Service,  it  is  up 
to  the  House  of  Representatives  to  acquiesce  as  they 
have  done  on  several  previous  occasions.  The  amount  of 
the  appropriation,  $1,900,000,  is  inadequate;  but  we  will 
be  thankful  for  that  because  so  much  of  our  future  in 
commercial  aviation  depends  on  it. 

Transportation,  perhaps  more  than  anything  else, 
affects  all  business  dealings.  Commercial  aviation  will 
play  a much  more  important  part  in  future  development 
than  many  realize.  Anything  which  can  legitimately  be 
done  to  further  it  should  have  our  unqualified  support. 

It  is  hoped  that  the  House  of  Representatives  will 
agree  to  this  appropriation  without  further  delay.  If 
they  do  not,  it  behooves  us  all  to  see  that  our  representa- 
tives are  made  acquainted  with  our  belief  in  the  need  of 
this,  in  a positive  manner.  The  Air  Mail  must  continue 
and  with  it  a development  of  suitable  commercial  planes. 
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Manufacturers’  Consulting  Engineers 
Two-Way  Boring  Machine 

The  machine  shown  in  the  accompanying  illustration 
is  intended  for  boring  simultaneously  both  sides  of  the 
work.  It  has  recently  been  placed  on  the  market  by 
the  Manufacturers’  Consulting  Engineers,  McCarthy 
Building,  Syracuse,  N.  Y.  It  is  intended  especially  for 
boring,  bottoming,  and  reaming  both  the  exhaust  and 
the  intake  ports  of  gas-engine  cylinders,  although  the 
same  type  of  machine  is  applicable  to  many  similar 
operations. 

The  machine  is  motor  driven,  and  is  semi-automatic 
in  operation.  The  workholder  to  which  the  cylinder 
blocks  are  clamped  accommodates  four  cylinders,  and  is 
arranged  to  rotate  about  its  central  axis.  The  multiple 
heads  at  the  two  ends  of  the  machine  are  fed  toward 
the  center  simultaneously,  where  they  finish  the  work 
and  then  return  to  their  outer  positions  and  come  to 
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rest.  In  this  way,  the  ports  on  both  sides  of  the  cylin- 
der are  finished  at  the  same  setting. 

The  workholder  is  then  indexed  to  the  next  position, 
and  the  feed  for  the  heads  engaged  by  a hand  lever 
so  that  the  cycle  is  repeated.  Loading  and  unloading 
of  the  work  is  done  while  the  machine  is  in  operation, 
so  that  the  only  idle  time  of  the  machine  is  that  required 
to  move  the  workholder  from  one  position  to  the  other. 
The  machine  is  capable  of  machining  the  castings  as 
fast  as  the  operator  can  supply  them. 

The  cycle  of  operations  requires  20  sec.,  in  which 
time  one  cylinder  block  is  completely  bored,  bottomed, 
and  reamed  on  two  sides.  Two  holes  1ft  in.  in  diameter 
and  1 in.  deep  are  held  to  0.001  in.  limits  in  diameter 
and  plus  or  minus  0.005  in.  in  depth. 


Van  Norman  Re-li-o  No.  2 Bench 
Wet  Grinding  Machine 

The  Van  Norman  Machine  Tool  Co.,  Springfield,  Mass.' 
has  recently  adapted  its  “Re-li-o”  bench  grinding  ma- 
chine, such  as  described  on  page  776,  Vol.  55,  of  Amer- 


FIG.  1.  RE-LI-O  NO.  2 WET  GRINDING  MACHINE 


ican  Machinist,  to  wet  grinding.  The  machine  is  thus 
suitable  for  the  use  of  cylinder  regrinding  shops  and 
piston  distributors,  where  rapid  production  on  a semi- 
manufacturing basis  is  necessary.  Oversized  pistons 
can  be  reduced  quickly  to  fit  the  diameter  of  re-ground 
cylinders. 

In  Fig.  1 can  be  seen  a front  view  of  the  machine 
equipped  with  a water  guard.  A pump,  tank,  guards  and 
piping  for  flood  lubrication  are  provided.  The  location 
and  the  method  of  drive  of  the  pump  are  well  shown  in 
Fig.  2.  The  wheelhead  is  equipped  with  a i-hp.  electric 
motor  carrying  an  8 x J-in.  abrasive  wheel.  The  wheel 
slide  is  made  longer  than  in  the  dry  type  of  machine, 
so  as  to  insure  greater  rigidity. 

The  tool-holder  mounted  on  the  front  of  the  wheel- 
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slide  can  be  swung  into  and  out  of  the  operating  position 
without  changing  the  position  of  the  set-up  or  dismount- 
ing the  grinding  wheel.  It  is  thus  possible  to  remove 
a considerable  amount  of  metal  from  the  work  by 
means  of  the  turning  tool,  and  then  to  swing  the  tool 
out  of  position  and  finish  the  work  by  means  of  the 
grinding  wheel.  The  piston  can  thus  be  brought  to  size 
quickly  without  distorting  it.  The  work  is  ordinarily 
held  on  a bull  center  or  on  an  adapter,  and  the  tailstock 
center  is  used  as  an  additional  support.  The  wheel  is 
not  rotated  while  the  lathe  tool  is  cutting.  The  tool- 
holder  can  be  entirely  removed  if  it  is  not  needed. 

The  machine  is  made  heavier  in  some  parts  than  the 
dry  grinding  machine.  It  has  a more  substantial  locat- 
ing and  clamping  device  for  use  when  turning  the  work 
spindle  at  an  angle,  or  in  securing  it  parallel  to  the  ways. 
An  adjustable  stop  is  provided  to  maintain  the  proper 
position  of  the  table. 

The  machine  is  adapted  also  to  the  grinding  of  wrist- 
pins,  valves,  reamers,  and  such  small  work  requiring 
either  cylindrical  or  taper  turning  operations.  It  is 
adaptable  also  to  use  in  toolrooms  and  experimental 
shops.  Its  net  weight  is  600  pounds. 

Union  Portable  Universal  Saw  Bench 

In  the  illustration  is  shown  a small,  portable,  univer- 
sal saw  bench  that  has  recently  been  placed  on  the 
market  by  the  Union  Machine  Co.,  Grand  Rapids,  Mich. 
The  machine  is  adapted  to  use  in  pattern  and  wood- 
working shops,  and  is  capable  of  handling  stock  up  to 
2 in.  in  thickness.  It  can  be  mounted  on  a bench, 
although  it  is  ordinarily  furnished  on  the  base,  as 
shown. 

The  base  is  provided  with  rollers,  one  of  which  is  so 
controlled  by  the  operating  handle  that  it  can  be  raised 
and  the  two  legs  of  the  base  rested  directly  on  the  floor. 
The  device  can  thus  be  very  easily  moved  from  one  loca- 
tion to  another.  It  derives  current  from  a lighting 
circuit,  so  that  it  can  be  connected  to  a convenient 
socket.  A i-hp.  motor  drives  the  7-in.  saw. 

The  frame  of  the  machine  is  a one-piece  casting.  The 
table  is  cast  iron,  20  x 18  in.  in  size,  and  can  be  tilted  to 
any  angle  up  to  45  deg.  and  locked  in  place.  Gradua- 
tions are  provided  to  facilitate  the  setting.  The  bolt 
connecting  the  motor  and  the  saw  is  covered  by  a guard, 
and  a device  is  provided  for  varying  the  belt  tension. 
The  saw  may  be  furnished  for  either  ripping,  cross 
cutting,  or  combination  work.  The  position  of  the  guard 
covering  it  is  adjustable,  so  as  to  provide  room  for  the 
desired  thickness  of  stock  to  be  cut. 

The  arbor  of  the  saw  runs  in  ball  bearings  at  a speed 
of  5,000  r.p.m.  The  arbor  yoke  is  hinged,  so  that  it 
can  be  raised  and  lowered  to  permit  the  saw  to  project 
above  the  table  only  the  desired  amount  for  the  job 
being  performed.  Dado  heads  up  to  $ in.  wide  and  of 
6-in.  diameter  can  be  carried.  The  metal  throat  plate 
is  removable,  so  that  hardwood  throat  plates  may  be 
inserted  when  using  dado  or  grooving  heads. 

The  cross-cut  gage  can  be  used  on  either  side  of  the 
saw  in  the  two  slots  in  the  table.  It  can  be  set  and 
clamped  at  any  angle.  The  ripping  gage  is  machined 
on  both  sides  and  can  be  used  on  either  side  of  the  saw. 
It  is  locked  in  position  and  lined  up  with  the  saw  auto- 
matically when  the  lever-head  screw  is  tightened.  A 
splitter  guard  is  provided  to  prevent  the  stock  from 
pinching  the  saw. 


A switch  for  starting  and  stopping  the  machine  is 
located  on  the  front  of  the  base.  The  machine  is  only 
10  in.  high  in  the  bench  style  and  36  in.  when  mounted 
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on  the  base.  The  net  weights  of  the  two  styles  are 
133  and  268  lb.,  and  the  weights  crated  170  and  330  lb., 
respectively. 

Johnson  Center-Locating  Punch 

A combination  prick  punch  and  scriber  for  precision 
work  in  laying  out  centers  for  holes  in  jigs  and  dies  has 
recently  been  placed  on  the  market  by  Bernard  F.  John- 
son, 3476  Boulevard,  Jersey  City,  N.  J.  It  is  not  nec- 
essary to  employ  buttons  in  laying  out  holes,  as  is 
ordinarily  done.  Holes  can  thus  be  placed  very  closely 
together,  and  the  punch  marks  can  be  made  in  the  de- 
sired positions  without  the  possibility  of  interference 
that  may  occur  between  buttons. 

The  tool  can  be  used  in  conjunction  with  a shaper, 
milling  machine  or  other  machine  tool.  Ordinarily,  it 
is  mounted  on  the  cutter  arbor  of  a milling  machine,  as 
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shown  in  the  illustration,  with  the  punch  either  per- 
pendicular or  horizontal.  The  work  is  attached  to  the 
machine  table,  and  is  moved  by  means  of  the  machine 
controls.  The  operator  observes  the  movement  by  means 
of  the  graduated  dials  on  the  screws  of  the  machine,  so 
that  the  required  dimensions  between  marks  may  be 
easily  obtained.  After  each  adjustment  of  position,  a 
prick  mark  can  be  made  on  the  work  by  tapping  the 
rear  end  of  the  punch  with  a hammer.  When  all  the 
centers  have  been  properly  located,  the  work  may  be 
removed  from  the  milling  machine  and  held  on  the  face- 
plate of  a lathe.  The  ordinary  method  of  indicating, 
drilling  and  boring  the  holes  can  then  be  applied. 

It  will  be  noted  that  movement  of  the  punch  stem  in 
either  direction  is  possible,  the  springs  normally  hold- 
ing the  tool  at  rest.  The  device  may  be  employed  in 
conjunction  with  a dividing  head,  where  it  is  desired  to 
swing  the  work  about  a center.  The  center  point  may 
be  used  as  a scriber  for  marking  lines  directly  on  the 
work.  The  springs  in  this  case  serve  to  keep  a con- 
stant pressure  of  the  point  against  the  work.  As  the 
part  is  moved  by  means  of  the  machine  controls,  con- 
tinuous lines  may  be  made,  so  that  the  die  can  be  easily 
laid  out.  A thin  line  is  scratched  by  the  point,  which  is 
hardened  and  ground  all  over. 

The  tool  is  of  especial  use  when  laying  out  cams,  as 
the  outline  can  be  accurately  drawn  on  the  work  before 
cutting  is  started.  The  two  collars  on  the  ends  of  the 
punch  are  of  equal  size,  so  as  to  facilitate  alignment  of 
the  tool.  As  shown,  the  holes  in  the  arm  of  the  device 
are  i and  S-in.  in  size,  for  mounting  on  the  arbors  of 
milling  machines. 

State  Universal  Saw  Bench 

A universal  saw  bench  for  use  in  pattern,  cabinet 
and  carpenter  shops,  and  in  shipping  rooms  and  found- 
ries has  recently  been  developed  by  the  State  Pattern 
and  Machine  Co.,  2824  West  Lake  St.,  Chicago,  111.  The 
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machine  is  intended  primarily  for  use  on  wood,  but  can 
be  employed  for  such  purposes  as  sawing  carbon,  as- 
bestos, fiber  and  even  soft  metal. 

The  machine  can  be  supplied  with  either  a tilting  or 
stationary  table.  The  motor  is  of  i hp.,  either  Emerson 
or  General  Electric  make,  110  or  220-volt,  and  for  either 
a.c.  or  d.c.  The  height  is  34  in.,  and  the  diameter  of  the 
saw  is  8 in.  The  saw  can  be  raised  or  lowered,  and 
provides  a maximum  depth  of  cut  of  2i  in.  The  speed 
is  3,500  r.p.m.  A guide  is  furnished  which  can  be  used 
on  either  side  of  the  saw. 

A guard  is  supplied  which  consists  of  several  thin 
aluminum  plates  so  arranged  as  to  swing  easily  as  the 
work  is  pushed  past  the  saw,  but  to  prevent  entrance 
from  the  side  or  from  above  the  saw.  The  machine  is 
equipped  with  S.  K.  F.  ball  bearings.  The  endless  belt 
is  adjusted  by  means  of  a special  device.  The  machine 
can  be  operated  from  an  electric  light  socket. 

Erratum 

The  address  of  the  Frank  0.  Wells  Co.,  Inc.,  of 
Greenfield,  Mass.,  was  incorrectly  given  as  Springfield. 
Mass.,  in  an  article  entitled  the  “Wells  Screw-Plate  Set’’ 
on  page  494. 


Reconstruction  Hospital  To  Have 
Enlarged  Facilities 

As  a direct  result  of  the  world-wide  experiments  in 
rehabilitation  of  men  injured  in  war,  America  has  now 
a hospital  dedicated  solely  to  the  care  of  industrial 
diseases  and  accidents  and  the  restoration  of  industrial 
casualties  to  active  useful  life  again.  Ground  was 
broken  on  April  2,  for  the  new  eleven-story  addition  to 
the  Reconstruction  Hospital  at  100th  St.  and  Central 
Park  West,  New  York  City. 

It  is  a new  idea  to  have  a hospital  where  men  suffer- 
ing from  any  of  the  many  casualties  of  industry  may 
receive  the  benefits  of  an  intensive  study  of  their 
cases  by  surgeons  specializing  in  all  the  newest  forms 
of  therapy,  combined  with  the  complete  after-care  of  the 
patient  until  he  is  fit  to  earn  a livelihood.  Yet  in  the 
brief  life  of  the  present  hospital,  men  have  been  sent 
from  all  over  the  country  to  take  advantage  of  its 
unusual  treatment,  and  many  suffering  from  seemingly 
incurable  physical  ailments  and  distortions  have  been 
returned  to  useful  industrial  life  again. 

Besides  the  usual  equipment  the  new  hospital  will 
have  the  most  extensive  and  complete  physio-therapy 
plant  in  existence.  There  will  be  rooms  for  occupa- 
tion therapy,  especially  designed  equipment  embodying 
the  latest  principles  in  rehabilitation,  electro-therapy, 
and  mechanical  apparatus,  whirlpool  baths,  and  a gym- 
nasium where  a score  of  mechanical  devices  assist  the 
patient  in  recovering  the  fullest  use  of  stiffened  joints 
and  weakened  muscles. 

The  total  cost  of  the  new  annex  will  be  $1,600,000. 
It  is  hoped  to  complete  the  first  two  stories  at  once  to 
relieve  the  pressure  on  the  present  hospital  in  which  an 
average  of  175  cases  receive  treatment  daily,  half  of  that 
number  being  sent  by  the  Government. 

Officers  of  the  governing  board  of  the  hospital  are : 
President,  W.  Gilman  Thompson,  M.D.;  chairman  of 
the  board  of  directors,  Allen  Wardwell;  vice-presidents, 
John  A.  Hartwell,  M.D.,  and  Giraud  F.  Thomson ; treas- 
urer, Edward  M.  Townsend;  secretary,  Elwyn  W.  Poor. 
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Defendant  Asks  Rehearing 
of  Open-Price  Case 

_ Rehearing  of  the  open-price  associa- 
tion practice  in  trade,  or  modification 
of  the  decree  in  the  hardwood  lumber 
case,  to  permit  of  the  collection  and 
dissemination  of  production,  sales  and 
stock  reports,  has  been  requested  of  the 
U.  S.  Supreme  Court  in  a petition  filed 
by  the  American  Column  and  Lumber 
Co.,  defendants  in  the  recent  suit  in 
which  the  court  decided  the  practice 
was  illegal  because  in  violation  of  the 
anti-trust  law.  The  lumber  interests 
base  their  request  on  misinterpretation 
of  certain  phases  of  the  case,  and  make 
general  denial  of  the  conclusions  of  the 
court  that  the  purpose  of  the  practice 
employed  by  the  lumber  interests  was 
to  curtail  production  or  enhance  prices. 


Exhibit  Road  Machinery 
in  South  America 

An  exhibit  is  being  planned  by  the 
Bureau  of  Public  Roads  of  the  United 
States  Department  of  Agriculture,  to 
be  shown  at  the  international  exposi- 
tion to  be  held  at  Rio  de  Janeiro,  com- 
mencing next  September,  to  stimulate 
trade  in  American  made  road  machin- 
ery and  motor  vehicles.  Models  show- 
ing various  steps  in  the  construction 
of  a road,  colored  transparencies  and 
motion  pictures  will  be  used  to  illus- 
trate American  methods  of  road  build- 
ing. Manufacturers  of  road  machinery 
and  equipment  are  invited  to  exhibit. 

The  exhibit  is  also  to  cover  highway 
transportation  and  this  field  will  be 
covered  by  models  being  prepared  by 
the  National  Automobile  Chamber  of 
Commerce. 


Court  Upholds  Sugar 
Machinery  Importers 

The  U.  S.  Court  of  Customs  Appeals 
has  decided  the  case  of  Cotton,  Weill 
& Co.,  Ltd.,  involving  the  duty  on 
centrifugal  machines  for  use  in  the 
manufacture  of  sugar.  They  were  as- 
sessed on  importation,  as  dutiable  by 
the  collector  of  customs.  The  im- 
porters protested  on  the  ground  that 
the  articles  were  knocked-aown  entire- 
ties and  entitled  to  free  entry  as 
machinery  for  use  in  the  manufacture 
of  sugar.  The  Board  of  General  Ap- 
praisers overruled  their  protest,  but 
the  court  reversed  its  decision,  sustain- 
ing the  contention  of  the  importers. 


Annual  Convention  of 
Metal  Trades 

The  twenty-fourth  annual  convention 
of  the  National  Metal  Trades  Associa- 
tion will  take  place  at  the  Hotel  Astor, 
New  York,  on  April  19  and  20.  The 
program  for  this  year,  it  is  reported, 
is  in  many  respects  the  most  attractive 
which  the  association  has  ever  been 
able  to  offer  to  its  members  and  friends, 
subjects  having  been  selected  which  it 
is  felt  everyone  is  vitally  interested  in 
at  this  time. 

Among  the  subjects  of  importance 
to  the  metal  trades  which  will  be  dis- 
cussed at  the  convention,  is  that  of 
training  apprentices  to  be  skilled  all- 
round workmen.  A committee  on  ap- 
prenticeship has  been  investigating  the 
systems  of  various  industries  and  will 
report  at  the  convention. 

Conditions  in  the  coal  mining  indus- 
try and  on  the  railroads  will  be  dis- 
cussed by  speakers  of  national  promi- 
nence; finance;  the  relation  of  the 
farmer  to  industry;  the  progress  which 
the  city  of  San  Francisco  and  other 
large  cities  have  made  in  emancipating 
themselves  from  labor  union  domina- 
tion; future  industrial  conditions  in  the 
light  of  the  European  situation — are 
some  of  the  subjects  which  will  also  be 
dealt  with.  Some  of  the  speakers  will 
be:  Robert  M.  Lynch,  of  San  Francisco; 
Harold  G.  Moulton,  Chicago;  Magnus 
W.  Alexander,  New  York;  E.  L. 
Greever,  Tazewell,  Va.;  James  A. 
Emery,  Washington,  D.  C. 

The  part  played  by  the  non-union 
coal  operators  of  West  Virginia  in 
stabilizing  conditions  in  that  industry 
will  be  fully  outlined  by  the  Hon.  E.  L. 
Greever,  of  Tazewell,  Va.,  counsel  for 
the  non-union  mine  operators  of  that 
district.  Mr.  Greever  handled  all  legal 
matters  arising  out  of  the  insurrection 
of  last  September.  In  view  of  the 
present  labor  difficulty  in  our  coal  min- 
ing industry,  the  subject  is  timely. 


Ordnance  Stores  Moved 

Under  an  appropriation  of  $1,642,351 
made  available  by  Congress  in  a defi- 
ciency bill,  and  approved  by  the  Presi- 
dent, the  War  Department  is  trans- 
porting ordnance  stores  to  permanent 
storage  points  incident  to  the  evacua- 
tion of  ordnance  depots  of  a temporary 
character  heretofore  maintained  at 
South  Amboy,  Hammonton  and  West- 
ville,  N.  J.;  Middletown  and  Tullytown, 
Pa.;  Seven  Pines  and  Penniman,  Va.; 
Sparta,  Wis.,  and  Toledo,  Ohio. 


Imports  of  Industrial  Ma- 
chinery in  Egypt 

A statistical  study  of  Egyptian  im- 
ports of  industrial  machinery  in  the 
last  three  years,  just  completed  by  the 
industrial  machinery  division  of  the 
Department  of  Commerce,  shows  that 
such  imports  from  the  United  States 
in  1921  constituted  29.6  per  cent  of  the 
total,  compared  with  12.3  per  cent  in 
1920  and  15.6  per  cent  in  1919. 

Egypt  is  not  an  industrial  country, 
and  the  market  for  machinery  is  re- 
stricted. The  most  important  Egyptian 
customers  for  such  machinery  are  the 
various  branches  of  the  Egyptian  gov- 
ernment. The  largest  item  on  1921 
imports,  after  rail  locomotives,  was 
stationary  internal  combustion  engines, 
valued  at  £302,762,  of  which  the  United 
States  contributed  only  £4,614. 


Rate  Cut  Not  Ready 

The  decision  of  the  Interstate  Com- 
merce Commission  in  the  matter  of  a 
general  reduction  in  rates,  it  now 
appears,  will  not  be  forthcoming  before 
April  15.  At  present  the  case  is  being 
studied  by  the  commissioners  indi- 
vidually. If  they  should  find  them- 
selves in  substantial  accord,  the  decision 
probably  could  be  handed  down  as  early 
as  April  15,  but  should  there  be  im- 
portant differences  between  them,  it 
obviously  will  extend  the  time  required. 


President  Holds  Up 
Patent  Treaty 

Action  by  the  Senate  authorizing  the 
President  to  revive  the  patent  conven- 
tion entered  into  with  Germany  in  1909 
has  raised  a storm  of  protest.  As  a 
result  it  seems  probable  that  the  Presi- 
dent will  withhold,  pending  an  investi- 
gation, the  notice  reviving  that  treaty. 

The  1909  patent  convention  with  Ger- 
many provides  that,  in  case  the  United 
States  should  amend  its  patent  laws 
by  the  insertion  of  a working  clause, 
this  legislation  would  not  apply  to 
patents  of  German  origin.  The  agree- 
ment is  reciprocal. 

There  are  certain  American  indus- 
tries which  are  anxious  to  have  this 
reciprocal  safeguard,  but  the  arrange- 
ment is  regarded  as  being  a very  detri- 
mental one  to  the  chemical  industry. 

Chief  sentiment  for  the  revival  of 
the  treaty  of  1909  is  said  to  exist  in 
the  electrical  industry. 
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The  Business  Barometer 

This  Week’s  Outlook  in  Commerce,  Finance,  Agriculture  and 
Industry  Based  on  Current  Developments 

By  THEODORE  H.  PRICE 

Editor,  Commerce  and  Finance,  New  York 

( Copyrighted,  Theodore  H.  Price  Publishing  Corporation.  16  Exchange  Place,  New  York) 


It  is  estimated  that  from  300,000  to 
500,000  miners  and  70,000  textile  oper- 
atives are  on  strike,  but  the  fact  that 
these  two  great  strikes  have  not  seri- 
ously affected  business  attests  the 
stolid  confidence  in  the  future  that  is 
now  generally  felt.  The  apparent  un- 
concern of  the  public  is  due  to  a wide- 
spread belief  that  an  adjustment  by 
compromise  will  soon  be  reached  and 
that  a vacuum  is  being  created  in  the 
supplies  of  cotton  goods  and  coal  that 
argues  higher  prices  later  on. 

Concurrently  the  railroads  are  doing 
better,  and  Februray  net  earnings  are 
substantially  in  excess  of  earlier  ex- 
pectations. Many  other  signs  of  in- 
creased activity  are  also  to  be  noted. 
The  Western  Union  Telegraph  Co.  re- 
ports a substantial  gain  in  the  number 
of  messages  handled,  and  the  telephone 
toll  business,  local  and  long  distance,' 
is  said  to  be  at  its  peak. 

Upon  the  theory  that  a nation  wide 
improvement  in  business  is  impending, 
the  financial  markets  have  been  active 
and  buoyant.  A large  number  of  bond 
issues,  including  one  for  Czecho-Slo- 
vakia  and  another  for  the  Republic  of 
Santo  Domingo,  have  been  readily  ab- 
sorbed. The  Victory  war  bonds  have 
sold  above  par  and  most  of  the  Liberty 
issues  have  crossed  99.  On  the  advance 
a great  many  small  holdings  have  been 
marketed  and  the  money  thus  released 
is  apparently  being  invested  in  other 
securities  that  promise  a higher  return 
and  have  greater  speculative  possibili- 
ties. 

Speculation  Rife 

The  many  letters  asking  for  my  ad- 
vice with  regard  to  speculative  invest- 
ments that  I have  recently  received 
indicate  that  the  spirit  of  speculation 
is  spreading,  and  the  fact  that  some  of 
my  correspondents  seem  angered  by  my 
answers  urging  them  to  put  their  mony 
in  a first  mortgage  on  improved  real 
estate  is  proof  that  the  temptation  to 
take  a chance  in  the  hope  of  making 
something  more  than  compound  interest 
is  again  becoming  irresistible. 

As  the  contagion  of  speculation 
spreads  and  the  public  becomes  excited 
a further  advance  in  the  stock  market 
is  quite  possible,  if  not  probable.  But 
even  if  I were  willing,  as  I am  not,  to 
take  the  responsibility  of  recommending 
the  purchase  of  any  particular  security 
I should  feel  impelled  to  point  out  that 
the  stock  market  is  now  in  the  secon- 
dary stage  of  a bull  movement.  As  it 
advances  sharp  reactions  that  will 
make  marginal  operations  more  and 
more  dangerous  are  to  be  expected. 

I feel  at  liberty  to  speak  this  word 
of  caution  because  during  the  dark 
days  of  the  past  twelve  months  I was 
persistent  in  predicting  that  the  golden 
flood  by  which  the  country  has  been  in- 
undated would  ultimately  submerge  the 
wreckage  of  the  late  depression,  and 
now  that  the  conditions  that  I expected 
have  developed  the  prudent  should  be 
on  their  guard  lest  they  become  the 


victims  of  a thoughtless  public  enthu- 
siasm. 

Of  the  commercial  and  industrial  fu- 
ture it  is  possible  to  speak  rather  more 
confidently  than  of  the  stock  market. 
The  steel  mills  are  running  at  70  per 
cent  of  their  capacity.  The  indications 
favor  a further  gam.  The  railroads 
are  buying  more  freely'  and  the  build- 
ing activity  is  almost  phenomenal.  In 
greater  New  York  27,839  apartments 
or  tenements  containing  107,054  rooms 
are  in  process  of  construction.  From 
many  other  cities  a similar  building 
boom  is  reported.  It  is  reflected  not 
only  in  the  demand  for  structural  steel 
but  in  the  sales  of  brick,  cement  and 
other  building  material.  In  one  fore- 
noon last  week  16,500,000  brick  were 
sold  in  New  York,  and  the  price  of  ce- 
ment has  risen  to  $2.90  per  barrel. 
The  shortage  of  housing  will  soon  be  a 
thing  of  the  past  and  landlords  are 
rather  less  exigent  in  their  demands. 

An  improvement  in  the  jewelry  trade 
is  another  sign  of  returning  prosperity. 
The  diamond  cutters  are  busy  again 
for  the  first  time  in  two  years.  A 
further  advance  in  coffee  which  has 
carried  the  May  option  to  nearly  ten 
cents  a pound,  the  rapidity  with  which 
the  Cuban  surplus  of  sugar  has  been 
distributed  at  advancing  prices  and  a 
slight  improvement  in  the  market  for 
crude  rubber,  which  is  said  to  reflect 
an  increased  demand  for  tires  and  au- 
tomobiles, are  other  straws  in  the  cur- 
rent of  the  commodity  markets  which 
indicate  a greater  willingness  to  buy 
on  the  part  of  the  public. 

Cotton  has  fluctuated  within  compar- 
atively narrow  limits.  A prominent 
trader  says  that  the  market  is  “buf- 
faloed” by  the  textile  strike  and  the 
premium  of  50  points  on  the  May  option 
m New  York.  It  is  said  that  this  po- 
sition has  been  cornered  by  a group 
who  are  reputed  to  hold  contracts  for 
the  delivery  of  750,000  bales. 

The  dry  goods  market  is  somewhat 
firmer  but  it  is  to  some  extent  para- 
lyzed by  the  strike  and  the  artificial 
conditions  which  exist  in  the  market  for 
the  raw  material.  It  is,  however,  ad- 
mitted that  the  shelves  of  distributors 
are  very  bare  of  cotton  goods  and  their 
replenishment  by  active  buying  seems 
to  be  only  a question  of  time. 

Sales  of  fertilizers  are  rather  below 
last  year’s  figures  and  current  guesses 
are  that  the  acreage  will  be  increased 
by  not  more  than  from  3 to  10  per  cent. 

Waiting  for  Russia 

The  grain  markets  are  hesitant. 
Their  future  depends  upon  crop  de- 
velopment and  the  outcome  of  the 
Genoa  conference.  Some  think  that  if 
Russia  is  accorded  commercial  recog- 
nition there  she  might  again  become  a 
large  producer  and  exporter  of  wheat. 

Lloyd  George’s  Parliamentary  vic- 
tory, following  his  remarkable  speech, 
has  revived  the  hope  of  early  and  rapid 
recovery  in  economic  conditions  abroad. 
The  market  for  foreign  exchange  is  in 


consequence  generally  firmer,  but  Ger- 
man marks  continue  “droopy”  at  around 
30  cents  a hundred.  The  paper  circu- 
lation of  Germany  has  been  increased 
by  nearly  eight  billion  marks  and  now 
stands  at  over  130  billion. 

There  has  been  a sharp  advance  in 
Mexican  bonds.  Many  think  that  it 
presages  President  Harding’s  recogni- 
tion of  the  Obregon  government.  It 
seems  to  be  generally  agreed  that  con- 
ditions in  Mexico  are  decidedly  better. 

In  Washington  the  best  political 
opinion  is  that  the  Senate  will  pass  the 
bonus  bill  with  an  amendment  for  the 
imposition  of  a sales  tax.  The  folly  of 
this  course,  if  it  is  followed,  is  fully 
appreciated,  but  business  men  realize 
that  the  first  effect  of  the  proposed  legis- 
lation, if  it  is  enacted,  will  be  inflation 
and  higher  prices.  For  this,  most  of 
them  are,  consciously  or  unconsciously, 
preparing.  After  the  proposed  largesse 
to  the  soldiers  has  been  distributed  and 
spent  the  prostration  which  always  suc- 
ceeds artificial  stimulation  will  no  doubt 
follow.  Prudent  men  should  therefore 
be  prepared  to  step  off  the  train  when 
it  commences  to  slow  down,  but  as  it 
has  just  started  it  may  be  unwise  to 
look  too  far  ahead. 

The  weekly  statement  of  the  Federal 
Reserve  Banks  shows  an  increase  of 
nearly  $8,000,000  in  the  gold  held,  but 
the  reserve  ratio  is  practically  un- 
changed at  77.7  as  against  77.8  per 
cent  last  week. 


Government  Sale  of  Standard 
Airplanes 

Notice  has  been  received  from  the 
office  of  the  Chief  of  the  Air  Service, 
War  Department,  Washington,  of  the 
sale  of  a lot  of  standard  J-l  airplanes 
and  hangars.  Sealed  proposals  for  the 
purchase  of  these  airplanes  will  be  re- 
ceived at  the  material  disposal  and  sal- 
vage section,  Office  of  the  Chief  of  Air 
Service,  Room  2624,  Munitions  Bldg., 
Washington,  D.  C.,  until  3 p.m.  Tues- 
day, May  2. 

The  airplanes  are  stored  in  the  Avia- 
tion General  Supply  Depot,  Houston, 
Texas.  The  equipment  consists  of  four- 
teen standard  J-l  planes  which  have 
never  been  used.  These  planes  are  not 
equipped  with  engines.  Another  lot 
consists  of  fifteen  standard  J-l  planes, 
not  equipped  with  engines,  which  have 
been  used  and  which  need  minor  re- 
pairs. All  the  planes  in  this  section 
are  equipped  with  gasoline  tanks,  hand 
pump  and  air  gage,  but  do  not  include 
instruments,  accessories,  spare  parts, 
or  tools. 

The  bids  for  the  airplane  hangars 
will  be  received  up  to  May  8.  These 
hangars  are  located  at  the  Aviation 
General  Supply  Depot,  Morrison,  Va. 
The  lot  consists  of  twenty  Alban-Rich- 
ards  Type  B portable  hangars,  com- 
plete with  canvas  covering;  forty-nine 
Alban-Richards  Type  A portable  hang- 
ars, minus  canvas  covering. 
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Observations  at  the  Leipzig  Fair 

Rapid  Growth  of  German  Machine  Tool  Industry — Present  Design  Based  on 
Imitation,  Rather  Than  Originality — Foreign  Influence  Missed 


The  Leipzig  Fair,  at  which  the  ex- 
hibition of  machinery  of  every  descrip- 
tion has  become  a standing  feature 
during  the  last  two  years,  supplies  a 
good  picture  of  the  activity  of  the 
German  machine  tool  building  industry. 
Recent  developments  have  added  con- 
siderably to  the  utility  of  fairs,  which 
now  spring  up  like  mushrooms  in  all 
parts  of  Central  Europe.  Traveling 
has  become  expensive  and  cumbersome, 
and  traveling  salesmen  are  a species 
which,  if  not  entirely  extinct,  has 
greatly  diminished  in  numbers.  Instead 
of  the  salesmen,  the  buyers  are  now 
traveling  in  search  of  the  best  pur- 
chases, and  for  them  a general  meeting 
place  with  a great  number  of  sellers 
is  a great  convenience.  Moreover,  this 
year’s  Leipzig  Fair  takes  place  under 
a luckier  star  than  its  immediate  pre- 
decessors, the  sinking  exchange  natu- 
rally acting  as  a stimulant  to  foreign 
and  domestic  buyers.  To  the  expecta- 
tions based  thereupon  can  doubtless  be 
attributed  the  greatly  increased  number 
of  exhibitors  of  all  branches  of  indus- 
try, and  the  large  number  of  visitors, 
surpassing  all  records  of  previous  fairs. 
Buying  is  brisk,  and  although  the  re- 
ports launched  in  the  newspapers  are 
no  doubt  exaggerated,  a very  satisfac- 
tory volume  of  business  has  been  trans- 
acted in  domestic  as  well  as  foreign 
orders,  although  the  hopes  in  the  latter 
respect  have  not  been  nearly  realized. 
Even  at  the  machine  tool  exhibition, 
where  in  the  preceding  years  hardly 
any  actual  contracts  were  concluded,  a 
considerable  number  of  sales  have  been 
transacted.  Several  exhibitors  put 
signs  on  their  machines  indicating  the 
number  of  orders  received  for  that  par- 
ticular tool. 

Machine  Tools  Predominate 

The  so-called  technical  exhibition, 
taking  place  on  the  exhibition  grounds, 
which  will  be  remembered  by  the  mem- 
bers of  the  A.S.M.E.  who  visited 
Leipzig  in  1912  as  guests  of  the  So- 
ciety of  German  Engineers,  now  unites 
nearly  all  lines  of  engineering.  The 
largest  and  most  prominent  space  is 
occupied  by  the  German  machine  tool 
industry,  which  exhibits  collectively. 
The  organizer,  the  Association  of 
German  Machine  Tool  Builders,  is 
using  all  its  influence  in  producing  an 
imposing  show.  This  year’s  result, 
evidently  helped  a good  deal  by  the 
favorable  market  conditions,  far  sur- 
passes all  previous  exhibitions.  The 
space  contracted  for  by  the  association 
was  insufficient  to  house  all  exhibitors, 
and  a large  building  had  to  be  erected 
in  haste.  Even  so,  some  of  the  ex- 
hibitors are  found  outside  of  the 
exhibition  grounds,  in  the  town  proper. 

The  interest  of  the  observer  is 
naturally  attracted  to  such  new  firms 
from  whom  novel  designs  can  reason- 
ably be  expected.  Most  of  these  new 
firms  originated  from  dealers  taking  a 
hand  in  manufacturing  by  entering  into 
joint  business  with  machine  builders  on 
the  lookout  for  specialties,  contracting 
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with  them  for  the  manufacture  of 
certain  designs.  In  the  same  way  a 
number  of  employees  of  machine  tool 
companies  in  leading  positions  have 
contributed  to  the  increase  of  machine 
tool  manufacturers.  Considering  these 
facts,  the  exhibits  of  the  new  machine 
tool  builders  are  very  disappointing. 
Hardly  without  exception,  they  have 
not  ventured  from  the  beaten  track. 
The  lines  adopted  seem  to  have  been 
selected,  not  with  a view  to  satisfying 
a pressing  demand,  but  rather  from 
personal  preference  for  certain  designs 
and  types.  Independent  inventive  ideas, 
carried  out  with  assuredness,  are 
peculiarly  absent.  It  is  true,  only  a 
few  started  upon  the  already  over- 
crowded field  of  standard  machinery, 
but  most  of  them  encroached  upon  pre- 
serves already  occupied  by  somebody 
else,  with  the  sole  justification  of  a 
few  new  and  often  needless  improve- 
ments. The  best  that  can  be  said  for 
a number  of  so-called  novelties  is  that 
their  originators  have  studied  the 
American  Machinist  with  great  care 
and  intelligence,  patching  together 
features  picked  out  here  or  there.  The 
copying  of  American  designs  from  live 
machinery  is  now  impossible  owing  to 
the  absence  of  the  latter,  but  new  ideas 
developed  in  America  are  very  useful 
as  a guide  and  stimulant  to  the  de- 
signers. As  far  as  actual  copying  can 
foe  observed,  it  is  based  upon  the  types 
available  from  pre-war  times,  into 
which  the  designer  has  often  incor- 
porated his  own  ideas  of  improvement. 

Lathes  Most  Prominent 

Lathes  form  by  far  the  most  numer- 
ous group.  The  typical  German  gap 
lathe  with  flat  bed  did  not  put  in  an 
appearance.  This  type  is  slowly  dying 
out,  and  where  it  is  still  made  the 
makers  seem  to  be  ashamed  to  show  it 
in  public.  It  is  now  the  ambition  of 
every  lathe  manufacturer  to  produce 
lathes  with  V-ways,  lead  screw  and 
feed  rod,  and  change  gear  box.  There 
i3  a strong  tendency  towards  the 
single-pulley  drive,  not  so  much  from 
actual  demand  but  for  gaining  dis- 
tinction. The  ambition  of  the  makers 
seems  to  end  there  frequently,  although 
this  does  not  apply  to  the  leading 
manufacturers.  The  craze  for  all-geared 
headstocks  is  shown  on  a backing  off 
lathe  with  single-pulley  drive  exhibited 
by  Schiitthoff  & Baessler,  one  of  the 
new  firms,  which  is  successfully  com- 
bating the  monopoly  Reineckers  have 
enjoyed  for  a long  time  in  the  making 
of  backing-off  lathes.  Lathes  with 
electric  drive  are  also  receiving  in- 
creased attention.  Several  manufac- 
turers show  more  or  less  happy  solu- 
tions of  this  problem.  In  most  cases 
the  electric  motor  is  placed  on  top  of 
the  headstock,  the  whole  design  bear- 
ing a rather  makeshift  appearance.  In 
only  one  case  can  it  be  said  that  the 
problem  has  been  attacked  with  the 
serious  intent  to  produce  a homogene- 
ous design.  This  is  the  high-speed  lathe 
made  by  Gebr-Boehringer,  now  prob- 
ably the  leading  German  lathe  manu- 


facturer. In  this  lathe  the  electric 
motor  is  put  into  the  headstock  casing, 
its  axis  in  alignment  with  the  spindle. 
So  well  have  the  designers  utilized 
the  space  that  the  headstock  is  not 
much  larger  than  in  an  ordinary  all- 
geared  lathe,  and  casual  observers 
would  probably  pass  it  over  as  such 
a one.  Headstock  and  motor  form  one 
compact  unit.  The  latter  is  a re- 
versible, variable  speed  motor  for  con- 
tinuous current.  Three  speeds  can  be 
obtained  through  the  gear  box,  giving 
in  combination  with  the  speeds  of  the 
motor  a wide  range  of  speed  changes. 
As  a further  novelty  in  this  lathe  both 
lead  screw  and  line  shaft  are  driven 
through  the  gear  box.  The  wiring  for 
the  motor  is  placed  inside  of  the  frame 
with  the  starter  arranged  in  the  cabinet 
foot  under  the  headstock.  When  in 
position  the  power  is  carried  to  the 
lathe  through  cables  in  slots  of  the 
floor.  The  lathe  is  built  in  one  size  of 
250  mm.  height  of  centers,  but  in  vari- 
ous lengths  of  bed.  Gebr-Boehringer 
also  show  a heavy  lathe  on  which  tests 
are  being  made  during  the  exhibition 
with  stellite  and  Le  Moyne  steel  in 
comparison  with  German  makes.  The* 
stellite,  which  is  now  being  sold  ii* 
Germany  through  the  Jaegerstahl  Com- 
pany, is  still  considered  superior  to  all 
other  makes  where  high  cutting  speeds 
are  concerned,  while  the  Le  Moyne 
steel  gave  an  excellent  demonstration 
of  its  capacity  in  taking  large  feeds. 
Chips  of  31  mm.  thickness  and  over 
25.4  mm.  wide,  were  cut  from  a piece 
of  Siemens-Martins  steel  of  60  k$. 
strength,  a record  achievement  of  this 
lathe.  Tests  could  not  be  carried  out 
to  the  utmost  limit  of  capacity,  as  the 
power  supplied  by  the  electric  installa- 
tion was  not  sufficient. 

In  the  field  of  milling  and  drilling 
machines  nothing  essentially  new  is  to 
be  seen.  The  Wanderer  Works,  Ger- 
many’s leading  milling  machine  manu- 
facturer, has  evidently  contented  itself 
with  improving  the  finish  and  work- 
manship rather  than  the  design.  It  is 
now  using  hardened  steel  gears  in  the 
gear  boxes.  A milling  machine  with 
a double  arm  support  of  the  spindle, 
a copy  of  the  Milwaukee  design,  is 
shown.  Ludwig  Loewe  shows  a uni- 
versal milling  machine  with  a triple 
dividing  head;  in  combination  with  an 
automatic  indexing  device.  In  this  ex- 
hibit a keyway  milling  machine  is  also 
to  be  seen;  in  this  machine  the  cutter, 
at  the  end  of  its  stroke,  reverses  auto- 
matically and  repeats  the  stroke  for 
cleaning  out  the  cut,  after  which  it  is 
stopped  automatically. 

Electrically  Driven  Drills 

A great  variety  of  drilling  machinery 
is  shown,  none  of  which  presents  any 
novelty.  In  several  cases  the  ma- 
chines are  equipped  with  electric  drive. 
Of  gear  cutting  machinery  very  little 
is  in  evidence.  Besides  the  well-known 
makes  of  hobbing  machines,  German 
copies  of  the  Fellows  gear  shaper  and 
the  Gleason  are  most  conspicuous.  The 
Reinecker  line  of  Bilgram  machines  is 
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absent  The  Lorenz  Machine  Tool 
Works,  which  specializes  in  heavy  gear 
cutting  machinery,  is  showing  a large 
machine  for  cutting  herringbone  pin- 
ions such  as  are  used  for  turbine  drive. 

Of  planers  only  a few  makes  are 
represented.  A large  planer  is  exhibi- 
ted by  Gebr-Boehringer,  with  greatly 
improved  electric  drive,  for  which 
the  A.E.G.  (General  Electric  Com- 
pany) is  responsible.  By  using  an 
entirely  novel  arrangement  of  rheostats, 
the  stoppage  of  the  platen  at  the  end 
of  the  stroke,  or  at  any  desired  moment, 
by  pressing  a button,  takes  place  with 
such  precision  that  the  most  accurate 
work  up  to  a shoulder  can  be  per- 
formed. The  novelty  in  this  design 
is  the  automatic  electric  brake  which 
comes  into  action  before  the  return  of 
each  stroke,  no  matter  whether  the 
latter  is  actuated  by  dogs  or  by  electric 
push  buttons.  The  manner  in  which 
•the  brake  acts  varies  according  to  the 
speed  or  length  of  stroke.  In  short 
strokes  it  is  only  small,  and  increases 
in  proportion  to  the  length  of  the  stroke. 
The  result  obtained  is  astonishing;  the 
reverse  is  entirely  free  of  shock,  even 
of  the  slightest  vibration.  The  cutting 
speed  can  be  varied  between  5 and 
12  in.  There  is  a set  of  three  buttons 
for  starting,  stopping,  and  reversing 
the  platen,  arranged  at  either  side  of 
the  housing. 

The  Zimmerman  Works,  a German 
firm  which  during  the  last  year  has 
moved  into  the  front  rank  of  machine 
tool  manufacturers,  is  showing  a 
planer  with  a new  device  for  the  posi- 
tive relief  of  the  tool  by  means  of  a 
shaft  placed  in  the  toolslide  and  actu- 
ated at  the  end  of  each  stroke  through 
cams. 

Automatics  Prominent 

In  automatics  several  makes  of  the 
Gridley  design  are  again  prominent. 
The  Pittler  Works  is  showing  an  auto- 
matic of  this  type  of  unusually  large 
dimensions,  the  spindle  having  6-in. 
bore.  As  a novel  feature  of  this  auto- 
matic the  cutting-off  tool  is  placed 
vertically  above  the  work.  This  firm 
has  just  published  its  balance  sheet  of 
last  year’s  business,  which  supplies  a 
striking  instance  of  the  prosperity 
which  many  of  the  German  machine 
tool  factories  enjoy.  The  value  of  the 
buildings  has  been  entered  at  less  than 
two  million  marks,  which  now  would 
hardly  pay  for  the  roof.  The  stocks 
of  finished  machinery  and  material, 
finished  and  semi-finished  parts,  figured 
at  one  and  a half  million  marks,  or 
hardly  more  than  the  price  of  the  ma- 
chinery visible  at  the  exhibition. 

From  the  commercial  point  of  view 
the  small  automatics  have  been  most 
successful.  Of  the  many  types  of 
machines  which  Loewe  has  on  exhibi- 
tion, the  small  automatic  of  J-in.  bore, 
which  commends  itself  by  its  simple 
design,  found  largest  interest  amongst 
actual  buyers.  Ludwig  Loewe  has  now 
re-established  its  foreign  selling  organ- 
ization, and  has  appointed  agents  in  all 
countries  where  it  was  represented 
before  the  war,  including  England. 

A large  number  of  makes  of  grinding 
machinery  are  represented,  many  by 
new  firms.  The  only  new  item  of  in- 
terest in  this  field  is  the  “Sun  and 
Planet”  system  of  crankpin  grinding, 
shown  by  Friedrich  Schmaltz.  The 
grinding  wheel,  which  is  driven  by 
electric  motor,  the  two  forming  a com- 
pact unit,  has  besides  its  own  rotation, 


a revolving  movement  around  the  work. 

The  number  of  single  purpose  ma- 
chines to  be  seen  is  comparatively  small. 
To  the  copy  of  the  Lapointe  broaching 
machine  already  existing,  Alfred  H. 
Schtitte  has  added  another.  The  La- 
pointe design  is  scrupulously  followed, 
with  only  a few  variations,  especially 
in  the  arrangement  of  the  driving  parts. 
This  firm  is  also  showing  a lathe  for 
simultaneously  turning,  cutting-off  and 
boring.  This  tool  is  made  by  the 
Schaerer  Machine  Tool  Works,  a lathe 
factory  which  Alfred  H.  Schiitte  bought 
some  time  ago.  The  machine  works 
from  bars  fed  through  the  spindle  hole. 
It  has  two  toolslides,  one  on  either  side, 
for  the  turning  and  the  cutting-off  tools 
respectively.  The  purpose  of  the  ma- 
chine is  to  manufacture  rings  in 
quantities.  By  the  turning  tool  or  tools 
the  cross-section  of  the  blank  is  divided 
into  two  or  more  rings,  the  center  bore 
is  performed  by  the  boring  spindle 
which  runs  in  the  tailstock  and  has  a 
separate  drive  counterwise  to  the  head- 
stock  spindle.  It  appears  that  Schiitte 
is  constantly  expanding  his  manufac- 
turing scope.  In  his  double  capacity  of 
manufacturer  and  dealer  the  first  seems 
now  to  be  predominant,  at  least  inside 
of  Germany.  The  firm  has  re-estab- 
lished most  of  its  pre-war  time  foreign 
branches  and  agencies. 

In  the  small  tools  section  little  of 
interest  is  seen.  The  most  prominent 
part  of  this  section  is  occupied  by 
Schuchardt  & Schiitte’s  exhibit  of  the 
precision  measuring  tools  developed  in 
connection  with  the  well-known  optical 
works  of  Carl  Zeiss.  While  the  machine 
tools  this  firm  shows  deserve  no  spe- 
cial mention,  being  designed  on  strictly 
conventional  lines,  the  precision  measur- 
ing tools  represent,  no  doubt,  the 
greatest  progress  achieved  in  Germany 
during  recent  years.  The  standard 
types  of  gages,  of  which  various  kinds 
are  shown,  are  noteworthy*  only  <as 
specimens  of  the  high-class  work  done 
in  the  Zeiss  factory.  However,  in  the 
combination  of  mechanical  and  optical 
measuring  some  great  results  have 
been  accomplished.  These  optimeters, 
as  they  are  called,  are  capable  of  cor- 
rectly reading  measurements  down  to 
1/1000  part  of  a millimeter.  Of  special 
interest  is  the  thread  measuring  op- 
timeter,  which  is  the  most  perfect  and 
best  of  its  kind  known  in  Germany. 
The  Zeiss  instruments  will  probably 
be  introduced  in  America  as  soon  as 
their  manufacture  in  quantities  is 
assured. 

Firms  Expanding 

Schuchardt  & Schiitte  have  been  able 
to  develop  their  organization  and  have 
increased  their  manufacturing  lines. 
The  latter  consist  of  cutting  tools  and 
gages,  several  standard  machines  and 
a few  single  purpose  tools.  Another 
specialty  of  the  firm  is  the  manufacture 
of  portable  electric  drills.  The  firm 
maintains  its  old  established  branches 
in  Stockholm,  Copenhagen,  Vienna, 
Prague  and  Budapest.  The  branch  in 
Milan  was  re-eopened  on  a larger  scale 
than  in  pre-war  times,  and  a sales 
office  was  established  in  Amsterdam  a 
short  time  ago. 

The  Fortuna  Works,  manufacturer  of 
the  Hirth  minimeter,  has  added  a new 
feature  to  this  instrument,  which  in- 
creases its  value  in  shop  practice.  Two 
small  electric  lamps,  a red  and  white 
one,  are  placed  close  to  the  reading 
dial.  They  are  connected  with  the 


index  finger,  and  can  be  adjusted  to 
light  up  at  required  limits.  Instead  of 
lamps,  electric  bells  of  different  sounds 
may  be  used  so  that  the  instrument 
can  be  handled  by  blind  war  invalids. 
The  firm  has  received  numerous  in- 
quiries for  minimeters  from  America, 
but  find  the  wav  to  this  market  barred. 
The  firm  placed  its  agency  in  America 
with  a New  York  firm.  The  shipments 
sent  to  this  firm  have  been  refused 
entry  into  American  territory  because 
of  an  injunction  obtained  by  the  former 
agent,  the  Norma  Company  of  America. 
This  injunction  has  of  course  been 
granted  on  the  strength  of  the  patent 
rights  having  passed  into  the  possession 
of  the  American  Norma  Company,  but 
the  impression  created  in  Germany  is 
that  German  firms  have  no  legal  stand- 
ing in  the  United  States,  although 
nearly  four  years  have  elapsed  since  the 
end  of  the  war.  For  this  reason  they 
are  shy  in  licensing  new  inventions  to 
America,  and  many  promising  negotia- 
tions in  this  respect  have  broken  down 
on  such  grounds. 

A Thousand  Designs 

There  are  over  two  hundred  machine 
tool  makers  represented  at  the  exhibi- 
tion, and  more  than  a thousand  tools 
of  various  makes  and  designs  can  be 
counted.  With  the  few  exceptions 
mentioned,  none  present  any  material 
news  interest.  Specialization  has  not 
advanced  any  further.  On  the  con- 
trary, it  seems  that  works  which  have 
thrown  overboard  some  of  their  lines, 
evidently  with  a heavy  heart,  are  now 
branching  out  again.  Specialization 
seems  to  be  content  to  remain  a doc- 
trine only.  Even  young  firms,  starting 
out  with  single-purpose  machines,  show 
an  inclination  to  take  up  other  lines  as 
they  go  along.  The  old  German  adage 
that  one  cannot  stand  on  one  leg  is 
evidently  being  followed,  disclosing  a 
certain  lack  of  confidence  of  the  manu- 
facturers in  their  designs.  German 
firms  maintain  that  their  market  is  not 
large  enough  for  such  minute  special- 
ization as  prevails  in  America,  but  as 
the  production  of  the  German  machine 
tool  industry  is  not  far  behind  the 
American,  such  arguments  are  not  con- 
vincing. The  truth  is  that  the  makers 
instinctively  incline  to  make  the  nets 
in  which  to  catch  the  buyers  as  large 
and  closely  meshed  as  possible.  Stand- 
ardization of  parts  is  also  progressing 
very  slowly.  Manufacturers  of  measur- 
ing tools  state  that  although  new  firms 
are  frequently  ordering  their  gages  ac- 
cording to  present  standards,  the  old 
established  firms  are  exhibiting  strong 
conservatism,  opposed  to  any  change. 

The  general  impression  received  from 
the  exhibition  is  that  only  a few  of 
the  manufacturers  are  keeping  in  mind 
the  building  up  of  their  production 
with  a view  to  future  business,  and  that 
most  of  them  are  solely  thinking  of  the 
business  of  the  present.  In  the  latter 
respect  good  results  are  evidently  ob- 
tained, and  prosperity  seems  to  prevail 
almost  everywhere.  The  ill  effects  of 
the  long  seclusion  from  the  outside 
world  upon  the  moving  spirit  of  the 
industry  are  strongly  visible.  New 
blood  is  urgently  needed,  and  no  greater 
service  could  probably  be  done  to  the 
German  machine  tool  industry  than  if 
conditions  would  permit  the  importa- 
tion of  foreign  machinery.  As  it  is,  a 
marked  staleness  prevails,  which  can 
be  remedied  only  by  foreign  competition. 
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Growth  of  American  Machinery  Trade  in  China 


BY  A BRITISH  CORRESPONDENT 


One  of  the  great  outstanding  features 
about  China’s  trade  today,  is  the  steady 
rise  of  American  commercial  influence 
in  that  country.  This  is  evidenced  by 
the  fact  that  the  value  of  United 
States’  exports  to  China  has  risen  from 
25  millions  of  dollars  before  the  war,  to 
about  150  millions  of  dollars  last  year. 
That,  in  itself,  is  a significant  fact; 
and  before  dealing  with  the  machinery 
and  machine  tool  trade,  1 propose 
examining  very  briefly  the  causes  of 
this  increase.  In  1914,  there  were  only 
136  United  States  commercial  houses 
in  China.  Today  there  are  consider- 
ably over  400.  There  are  many  causes 
operating  to  cause  a favorable  environ- 
ment to  American  enterprise.  Of 
course,  the  events  of  the  war  had  some 
influence.  The  United  States  enjoyed 
peculiar  advantages  in  that  part  of  the 
world  during  the  war,  some  time  after 
hostilities  ended,  particularly  in  regard 
to  early  delivery  -of  machinery.  For 
some  years  English  exporters  of  ma- 
chinery could  not  deliver  on  any  terms, 
npd  when  the  war  ended  they  could 
do  so  only  on  terms  that  made  business 
very  difficult.  Some  of  these  advan- 
tages have  passed  and  others  are  pass- 
away  and  competition  in  tuture 
__  be  on  more  equal  terms. 

This  large  development  of  American 
trade  in  the  Celestial  Empire  is  re- 
cognized by  all  shrewd  observers  in 
Europe  as  a sure  sign  of  her  growing 
realization  of  the  importance  of  the 
Pacific.  British  manufacturers  realize 
that  in  future  America  will  be  a far 
more  serious  competitor  than  in  the 
past.  Several  influences  have  been  at 
work  in  promoting  United  States  trade, 
influences  which  English  traders  often 
pooh-poohed  and  regarded  as  of  little 
importance,  but  when  taken  in  the 
aggregate  are  of  great  value.  For 
instance,  for  years  past  Americans  in 
China  have  been  working  very  hard 
in  educating  the  Chinese,  building  and 
endowing  many  schools  and  colleges; 
mixing  in  a spirit  of  real  comradeship 
with  the  better  class  of  Chinese  in 
social  functions;  while  their  sympathy 
with  the  ideas  and  aspirations  of 
“young  China”  has  brought  them  into 
close  association  with  the  more  progres- 
sive elements  in  the  country.  All  these 
influences  are  factors  and  have  had  a 
certain  cumulative  effect.  The  influ- 
ence, too,  of  American  missionaries, 
working  in  a perfectly  legitimate  way, 
must  not  be  ignored.  It  is  undeniable 
that  the  United  States  business  ele- 
ment in  China  has  got  much  nearer  to 
the  hearts  of  the  people  than  the  rep- 
resentatives of  most  other  countries, 
although,  of  course,  all  this  would  have 
been  useless  unless  the  American  mer- 
chant had  had  a good  article  to  sell. 

A Closer  Friendship 


The  “new  ways”  represented  by  Amer- 
ican firms  in  China  appeal  also  to  the 
younger  and  more  democratic  Chinese 
merchants.  The  new  spirit  has  become 
noticeable  among  Chambers  of  Com- 
merce where  the  old-time  conservative 
element  has  had  to  recognize  the  power 
of  the  younger  men  with  their  more 
go-ahead  methods.  This  element  is 
inclined  to  ignore  the  old  traditions 
and  methods  of  trade  and  to  follow  the 
system  that  offers  more  chances  even 


if  at  the  risk  of  occasional  loss.  This 
bolder  spurt  of  enterprise  has  brought 
the  two  races  much  closer  together  than 
people  in  Europe  can  imagine. 

A little  while  ago,  the  Hong  Kong 
correspondent  of  the  Times  quoted  some 
local  selling  prices  of  machine  tools, 
etc.,  in  South  China.  It  should  be 
pointed  put  that  to  the  Chinese  mind 
price  is  the  chief  consideration.  Many 
buyers  of  engineering  products  are  un- 
able to  distinguish  between  a very  good 
article  and  one  that  may  have  a good 
appearance,  but  yet  be  a poor  article. 
Only  a comparatively  few  of  them  are 
able  to  judge  the  merits  of  design  or 
construction.  They  will  buy  a very 
cheap  tool  in  the  hope  that  it  may  be 
a good  one  and  that  if  not  then  it  is 
only  the  loss  of  a few  hundred  dollars. 
This  strikes  the  Western  mind  as  rather 
a speculative  way  of  doing  business, 
but  it  is  the  Chinese  method  in  many 
cases.  , 

The  local  selling  price  of  an  English 
made  screw-cutting  6-in.  lathe  is  about 


while  its  foreign-made  competitor,  a 
24-in.  drill,  costs  £68,  and  this  is  seen 
to  be  typical  of  drilling  machines  of  all 
sizes  and  types. 

The  prices  speak  for  themselves.  It 
is  felt  by  everyone  handling  British  ma- 
chinery and  machine-tools  in  the 
Chinese  market  that  unless  very  sub- 
stantial reductions  are  made  in  price 
it  will  be  well  nigh  impossible  to 
compete  in  the  open  market  against 
American  and  Japanese  competition. 

To  illustrate  further  the  seriousness 
of  the  present  condition  of  affairs,  I 
need  only  recall  the  instance  of  the 
contracts  for  supplying  railroad  ma- 
terial to  certain  lines  in  China  six 
months  ago.  The  value  of  the  con- 
tracts was  half  a million  pounds  ster- 
ling for  the  supply  of  locomotives  and 
wagons.  There  were  176  tenders  from 
British,  French,  American,  German, 
Japanese,  Chinese  and  Belgian  makers. 
As  will  be  seen  below  the  British  prices 
were  not  even  in  the  running,  the 
Belgians  carrying  off  all  the  business 


Goods  Required 
30  Prairie  Type  Locomotives., 

6 English  Type  Locomotives. 

2 Mikado  Type  Locomotives. 

3 Pacific  Type  Locomotives. . 

1 00  Steel  Open  Wagons 

1 00  Steel  Covered  Wagons . . . 
40  Steel  Covered  Wagons. . . . 


Successful  Manufacturers 
Forges  Usines  et  Foundries 
of  Haine  8t.  Pierre 
Forges  Usines  et  Foundries 
oT  Haine  St.  Pierre 
American  Locomotive  Co. 

American  Locomotive  Co. 

Compa$ne  Central  de  Cons- 
truction a Haine  St.  Pierre 
Compagne  Central  de  Cons- 
truction a Haine  St.Pierre 
Compaftne  Central  de  Cons- 
truction a Haine  St.Pierre 


Price 


£10,000 


$52,000 

£12,500 

$52,000 

£680 


(approx.) 


Lowest  and 
Highest 
British  Tender 
£13,075  to 
£18,732 
£13,500  to 
£17,280 
£14,904  to 
£17,000 
£14,310  to 
£16,500 
£1,016  to 
£1,340 
£1,160  to 
£1,470 
£1,160  to 
£1,510 


£267,  while  the  price  of  the  foreign- 
made  machine  is  quotej  at  about  £130. 
Local  quotations  for  an  8-in.  British 
lathe  is  in  the  neighborhood  of  £400, 
while  the  foreign-made  machine  is  sold 
at  £230.  The  British  10-in.  lathe  is 
quoted  locally  at  £537  against  its  com- 
petitors’ price  of  £325.  It  is  not  sug- 
gested here  for  a moment  that  these 
machines  are  of  equal  value.  An  ex- 
perienced eye  at  once  notices  the  differ- 
ence in  design,  construction  and  wear- 
ing efficiency.  But  as  already  stated, 
the  majority  of  Chinese  buyers  m the 
engineering  section  cannot  be  regarded 
as  at  all  competent  judges  as  to  the 
respective  merits  of  competing  ma- 
chines. All  they  know  is  that  there  is 
a very  large  difference  in  price  and 
they  are  largely  blind  to  quality.  The 
prices  of  American-made  machine  tools 
are  reported  by  Chinese  firms  to  be 
rather  lower  than  those  quoted  for 
British  machine  tools. 

A shaping  and  planing  machine 
giving  a 10-m.  length  of  stroke  (hand 
power)  is  quoted  at  £20.  A British 
shaping  machine  (stroke  to  12-in.) 
costs  £200  in  China,  whereas  a foreign 
firm  is  selling  a 10-in.  machine  (not 
hand  power)  at  £50,  and  a 16-in.  ma- 
chine at  £106.  In  1920  the  latter  ma- 
chine was  quoted  at  £126.  British  16- 
to  18-in.  machines  are  quoted  locally  at 
£250,  against  a 22-in.  machine  for  £150 
by  foreign  importers,  the  18-in.  ma- 
chine being,  £120.  A British  planing 
machine  6 ft.  x 30-  in.  x 30  in.  costs 
locally  £625;  a machine  of  similar' 
dimensions  imported  from  another  part 
of  Europe  cost  £370.  A British  26-in. 
drilling  machine  costs  locally  £215, 


except  for  five  engines  of  special  U.  S. 
A.  manufacture. 

In  this  case,  little,  if  any,  financial 
aid  would  have  been  required  because 
the  goods  would  be  paid  for  within  six 
months.  The  whole  contract  turned  on 
the  question  of  manufacturing  costs, 
which  were  then  and  are  still  to  a 
rather  less  degree,  so  high  in  the 
United  Kingdom  that  British  firms  had 
absolutely  no  chance  of  competition 
with  those  of  foreign  nationalities. 
Failing  the  Belgian  success,  the  work 
would  have  gone  to  America  or  to 
Germany.  On  some  of  the  items  in 
the  table  the  highest  among  the  British 
tenders  'were  nearly  double  those  of 
the  Belgians.  - 

The  newly  issued  government  report 
on  China  deals  with  this  very  question 
of  contracting  for  railroad  rolling  stock 
and  the  general  conditions  relating 
thereto.  It,  is  pointed  out  that  the  con- 
ditions on  which  such  orders  are  obtain- 
able generally  involve  extended  terms 
of  credit,  payment  usually  being  spread 
over  three  or  even  five  years  and  that 
this  condition  does  not  commend  such 
business  to  English  manufacturers,  the 
report  adds  these  words: 

“It  is  evident,  however,  that  so  long 
as  the  Chinese  railroads  can  find  mer- 
chants or  manufacturers  of  other 
countries  willing  to  dq  business  on 
these  terms  the  market  offers  few  op- 
portunities to  those  who  pursue  a more 
conservative  policy.”  Later  on  refer- 
ence is  made  to  offers  said  to  have  been 
made  by  American  firms  to  allow  pay- 
ments for  locomotives  over  a period  of 
seven  years.  “It  is  obvious  (it  says) 
that  no  British  manufacturer  or  mer- 
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chant  house  could  afford  to  grant  such 
liberal  terms  without  some  strong 
financial  backing,  and  the  question 
arises  whether  the  time  has  not  come 
to  consider  the  establishment  of  an 
Anglo-Chinese  Industrial  Bank  which 
would  assist  our  manufacturers  in 
financing  large  contracts  involving 
deferred  payments.” 


STATEMENT  SHOWING  THE  EXPORTS  OF 
MACHINERY  FROM  THE  UNITED  STATES 
TO  CHINA  DURING  THE  YEAR  ENDING 
JUNE  30,  1914,  AND  THE  CALENDAR  YEAR  1920 


1914 

Dollars 

1,598 

7,859 


1920 

Dollars 

42,277 

53,230 

19,050 

19,410 

42,111 

20,445 

2,898 

28,102 

90,150 

20,594 

1,675 

60,867 

135,674 

29,814 

9,512 

31.317 

1,370.510 

56,636 

364,731 


Machinery,  Machines  and  Parts 
Thereof 

Addins:  and  calculating:  machines 

Air  compressing  machinery 

Brewer’s  machinery 

Cash  registers  and  parts 3,795 

Concretemixers N.s.d. 

Cotton  sins 368 

C 'ream  separators 411 

Elevators  nnd  elevator  maoh'jr  10,340 

T’.lertric  locomotives  and  parts  

Internal  combustion  engines: 

8tationsryvsas  and  parts  *2,914 

Automobile  gasoline  parts 

Marine  gasoline  parts  19,330 

Stationary  gasoline  parts II  ,404 

Traction  gasoline  parts 

Kerosene  (traction) N.s.d. 

All  other.  N.s.d. 

Steam  1- < <,iuot  iv' s and  parts.  328,629 

Steam  marine  engine*  and  parts  

Steam  engines,  stationary  and 

parts 136,307 

Steam  engines,  traction  and 

parts 

All  other  engines 4,662  158,837 

Engine  parts,  not  elsewhere 
specified: 

Boilers  1 

Boiler  tubes  > 40,771 

Other  parts  j I 

Laundry  machinery:  Power 

machines 1,420 

Allother 408 

Lawn  mowers . 224 

Metal  working  machinery: 

Lathes 

Ot  her  machine  tools  < i 17  668 
Sharpening  and  grinding  ' * * ’ 

All  other 

Meters,  gas  and  water N.s.d. 

Milling  macninery — flour  and 

prist 132,635  . 

Mining  machinery — oil  weU 

Allother..  4,004 

Paper  milling  machinery 3,292 

Printing  presses 5,192 

Pumps  and  pumping  machinery  14,333 

Refrigerating  machines 584 

Rom  making  mseMnery N.s.d. 

Sewing  machined  28,055 

Shoe  machinery.  

Sugar  milling  in. ■!<  hi  m ry 

Textile  machinery  3,149  3, 

Typesetting  machines,  linotype 

and  other 562 

Windmills. . . 609 

Typewriting  machines 46,822 

Woodworking  aachinery: 

Sawmill  machinery 305 

Allother 975 

All  other  machinery  and  parts. . 175,266 


345,950 

167,211 

106,001 

18,644 

4,006 

1,212 

241,433 

413,039 

55,317 

222,562 

11,907 

539,032 

32,505 

40,966 

48,418 

324,016 

445,026 

93,421 

15,135 

768,931 

2,679 

28,079 

798.673 

12,503 

1,694 

246,611 

27,663 

71,388 

1,163,728 


Note:  N .s.d.  Not  separately  distinguished. 


The  Trend  of  Business 
Improvement — Plants 
Resuming 

The  Western  Electric  Co.,  Haw- 
thorne, 111.,  has  adopted  a production 
schedule  calling  for  900,000  complete 
telephone  instruments  during  the  pres- 
ent year,  in  addition  to  9,000  switch- 
board sections  and  other  electrical 
equipment. 

The  Grand  Trunk  Railroad  Co.  has 
resumed  operations  at  its  repair  shops 
at  Battle  Creek,  Mich.,  following  a few 
weeks’  shut  down.  A force  of  550  men 
will  be  employed. 

The  Carnegie  Steel  Co.,  Pittsburgh, 
Pa.,  has  resumed  operations  at  the  10- 
in.  rolling  mill  at  its  Mingo  Junction, 
Ohio,  plant,  following  a shut  down  of 
about  a year.  The  mill  will  give  em- 
ployment to  about  100  men. 

Thomas  A.  Edison,  Inc.,  West 


Orange,  N.  J.,  is  resuming  production 
on  an  increased  capacity  basis  in  all 
departments  at  its  local  plant,  with 
greatest  advance  in  the  storage  battery 
branch  of  the  business.  Employment 
is  being  given  to  about  3,000  operatives, 
and  this  working  force  will  be  in- 
creased by  about  100  employees  a 
month. 

The  Wilson  Foundry  and  Machine 
Co..  Pontiac.  Mich.,  a subsidiary  of  the 
Willy s-Overland  Co.,  Toledo,  Ohio,  has 
increased  production  from  50  to  100 
Knight  motors  per  day,  and  during  the 
present  month  plans  to  advance  the 
output  to  125  motors  per  day,  Teaching 
full  Capacity.  The  company  is  now  giv- 
ing employment  to  about  1,500  men  at 
the  plant. 

The  Norfolk  & Western  Railway  Co. 
is  developing  capacity  operations  at  its 
machine  ana  repair  shops  at  Shenan- 
doah, Va.,  and  a large  number  of  men 
are  being  added  to  the  working  force. 

The  Baldwin  Locomotive  Works, 
Philadelphia,  Pa.,  has  contracted  for 
locomotives  to  an  amount  of  more  than 
$1,000,000  during  the  past  fortnight, 
including  twenty-five  engines  for  the 
Chicago,  Milwaukee  & St.  Paul  Rail- 
road Co.,  and  three  locomotives  for  the 
Alabama  & Vicksburg  Railroad  Co.  The 
company  now  has  unfilled  orders  on 
hand  totaling  in  excess  of  $10,000,000. 

The  American  Car  and  Foundry  Co. 
has  received  a contract  from  the  Nor- 
folk & Western  Railway  Co.,  for  1,000 
steel  hopper  cars,  and  will  handle  the 
work  at  its  Berwick,  Pa.,  plant.  The 
working  force  is  gradually  being  in- 
creased, and  it  is  expected  that  a quota 
of  3,500  men  will  be  on  the  payroll 
early  in  May. 

The  Bethlehem  Shipbuilding  Corpo- 
ration, Wilmington,  Del.,  will  soon  add 
100  additional  men  to  the  working 
force  in  the  car  shops  at  its  local  Har- 
lan works,  making  a total  of  700  men 
in  this  department.  The  company  has 
contracted  for  140  all-steel  cars  for 
different  railroads,  in  addition  to  an 
order  for  250  such  cars  for  the  Penn- 
sylvania lines. 

The  General  Electric  Co.  is  increas- 
ing the  working  schedule  at  its  Pitts- 
field, Mass.,  plant,  and  taking  on  a 
number  of  new  employees.  Operations 
have  been  increased  more  than  20  per 
cent  since  the  first  of  the  year. 

The  Davies  & Thomas  Co.,  Cata- 
sauqua,  Pa.,  manufacturer  of  iron  and 
steel  castings,  will  resume  operations 
at  once  on  a full  capacity  basis,  follow- 
ing the  securing  of  a contract  from 
Booth  & Flinn,  Inc.,  New  York,  con- 
tractor for  the  New  York-New  Jersey 
vehicular  tunnel  under  the  Hudson 
River,  for  48,000  tons  of  cast-iron  seg- 
ments, to  be  used  in  connection  with 
the  project.  The  company  is  making 
inquiries  for  50,000  tons  of  pig  iron  to 
be  used  for  the  work. 

The  Dort  Motor  Car  Co.,  Flint,  Mich., 
is  increasing  production  at  its  plant 
and  rapidly  reaching  capacity  output. 
Manufacture  of  completed  cars  during 
March  was  229  per  cent  in  excess  of 
production  in  February,  while  the  fig- 
ures for  the  last  noted  month  were 
150  per  cent  over  those  of  January. 

The  American  Steel  and  Wire  Co., 
Allentown,  Pa.,  has  adopted  a capacity 
schedule  at  its  local  plant,  increasing 
operations  from  two  to  three  shifts  a 
day,  giving  employment  to  more  than 
1,000  men.  Orders  on  hand  insure  this 
basis  of  output  for  an  indefinite  period. 


The  axle  plant  of  the  Olds  Motor 
Works,  division  of  the  General  Motors 
Corporation,  Lansing,  Mich.,  has 
adopted  a full  time  operating  schedule, 
giving  employment  to  close  to  1,400 
men.  The  plant  will  produce  16,000 
sets  of  axles  for  the  Oakland  Motor 
Car  division  of  the  corporation,  on  a 
basis  of  125  sets  a day.  In  addition 
the  plant  will  produce  90  sets  a day 
for  the  Oldsmobile  car,  making  a total 
output  of  215  sets  of  axles  daily.  It  is 
planned  to  increase  the  present  work- 
ing force  by  about  100  men  within  the 
next  few  weeks. 

The  Ford  Motor  Car  Co.,  Detroit, 
Mich.,  is  operating  its  Canadian  plant 
on  a production  basis  of  4,000  auto- 
mobiles a month.  The  Manchester, 
Eng.,  plant  of  the  company  is  running 
on  a production  schedule  of  2,000  cars 
a month,  while  the  Buenos  Aires, 
Argentina,  works  are  producing  on  an 
average  of  1,250  cars  and  trucks 
monthly. 

The  Chevrolet  Motor  Co.,  Bay  City, 
Mich.,  is  running  on  a daily  production 
schedule  of  800  motors  and  900  axles 
in  these  departments,  at  its  local  plant. 

The  Birdsboro  Steel  Foundry  and 
Machine  Co.,  Birdsboro,  Pa.,  has 
adopted  an  increased  operating  schedule 
at  its  plant.  An  order  for  car  bolsters 
has  been  received  from  the  Philadel- 
phia & Reading  Railroad. 

The  Vulcanite  Roofing  Co.,  Anderson, 
Indy  manufacturers  of  composition 
roofing  products,  is  increasing  opera- 
tions at  its  local  plant,  and  has  added 
80  employees  to  the  working  force  dur- 
ing the  past  fortnight. 

The  Philadelphia  & Reading  Rail- 
road Co.  has  placed  orders  with  the 
Bethlehem  Steel  Co.,  Bethlehem,  Pa., 
for  10,000  tons  of  100-pound  rails,  and 
3,000  tons  of  130-pouna  rails;  and  with 
the  Carnegie  Steel  Co.,  Pittsburgh,  Pa., 
and  the  Midvale  Steel  Co.,  Philadelphia, 
Pa.,  for  5,000  and  2,000  tons,  respec- 
tively, of  130-pound  rails. 

The  Crescent  Washing  Machine  Co., 
New  Rochelle,  N.  Y.,  has  been  running 
at  practically  normal  for  some  time 
and  finds  business  conditions  improv- 
ing. The  production  at  the  present 
time,  which  is  chiefly  of  dish-washing 
machines,  is  stated  to  be  80  per  cent 
of  the  maximum  production  that  the 
company  has  ever  had. 

The  Westinghouse  Electric  and  Man- 
ufacturing Co.,  East  Pittsburgh,  Pa., 
has  received  orders  for  five  large 
booster  converters  with  transformer 
equipment.  The  orders  aggregate  about 
$250,000  and  will  take  six  months  to 
complete. 

The  Van  Norman  Machine  Tool  Co., 
Springfield,  Mass.,  is  increasing  its  out- 
put of  its  new  grinding  machine,  the 
Re-li-o,  and  has  developed  a new  ma- 
chine, embodying  the  same  general 
ideas,  but  suited  to  wet  grinding,  which 
is  now  being  put  in  production. 

New  York  Central  Railroad  has 
ordered  19,000  freight  cars  from  the 
Standard  Steel  Car,  American  Car  and 
Foundry,  Pressed  Steel,  Pullman,  Gen- 
eral American  Tank  Car  Co.  and  Rol- 
ston  Steel  Car  Co. 

During  the  month  of  March  this  year 
the  National  Cash  Register  Co.,  of 
Dayton,  Ohio,  did  four  times  as  much 
business  as  compared  with  the  same 
month  last  year. 
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Cincinnati  Letter 

Machine  tool  builders  in  this  city  re- 
port that  they  are  receiving  few  orders 
from  widely  scattered  sources,  which 
seems  to  indicate  that  business  is  pick- 
ing up  in  this  line,  but  is  still  far  from 
normal.  Dealers  in  used  equipment  re- 
port increased  sales,  and  m some  in- 
stances have  been  unable  to  supply  the 
machines  wanted.  One  purchasing 
agent  who  wanted  a certain  kind  of 
lathe,  found  two  dealers  who  could  sup- 
ply this  machine,  but  before  he  had 
made  up  his  mind  which  one  to  pur- 
chase from,  both  machines  were  sold  to 
out-of-town  customers.  This  is  men- 
tioned as  an  instance  of  how  sales  are 
being  made  today. 

Several  machine  tool  manufacturers 
are  doing  work  for  builders  of  radio 
apparatus.  The  Crossley  Manufactur- 
ing Co.,  manufacturer  of  radio  outfits, 
has  taken  over  the  plant  of  the  Greaves- 
Klusman  Tool  Co.,  and  will  employ 
about  300  men  in  this  growing  indus- 
try. The  plant  will  be  operated  by  the 
American  Automobile  Accessories  Co., 
which  is  a subsidiary  of  the  Crossley 
concern.  The  main  factory  of  the 
Crossley  company  will  continue  at 
Northside. 

A great  many  of  the  machine  tool  men 
in  Cincinnati  will  attend  the  meeting 
of  the  National  Machine  Tool  Builders' 
Association  in  Atlantic  City,  N.  J.,  on 
April  25  and  26. 

James  C.  Smith  has  resigned  from  the 
Eastern  Machinery  Co.,  and  has  opened 
salesrooms  at  6 East  Third  St.,  where 
he  will  deal  in  machine  tools  and  equip- 
ment under  the  name  of  the  Smith 
Machinery  Co. 


Chicago  Letter 

Although  there  are  conflicting  reports 
concerning  business  during  tire  month 
of  March,  all  dealers  seemed  to  be 
pleased  and  feel  that  the  first  week  in 
April  has  brightened  the  outlook  by  the 
increase  in  prospects  and  the  amount  of 
buying.  There  has  not  been  the  slightest 
decrease  in  the  amount  of  inquiries 
since  the  first  of  the  year. 

It  is  understood  that  the  John-Man- 
ville  Co.  has  purchased  part  or  all  of 
the  tools  listed  in  the  recent  inquiry 
for  the  Waukegan  plant.  The  report 
that  the  Universal  Portland  Cement  Co. 
had  purchased  against  its  outstanding 
list  has  been  denied  on  the  grounds 
that  the  appropriation  to  cover  the  pur- 
chase of  the  machines  has  not  yet  been 
secured.  One  of  the  largest  orders  re- 
ceived by  a local  concern  was  for 
twenty-two  nail  machines. 

A slight  development  is  noted  in  rail- 
road activities.  The  Santa  Fe  system 
has  issued  the  following  additions  to 
its  outstanding  list:  One  No.  4 milling 
machine,  one  40-in.  turret  lathe,  one 
24-in.  lathe,  flue  testing  machines,  one 
Morton  36-in.  shaper,  four  20-in.  lathes, 
one  emery  wheel  stand  and  a boiler- 
maker’s flange  clamp.  The  Burlington 
recently  inquired  for  a lj-in.  triple 
head  bolt  cutter  and  a heavy-duty  drill. 
The  Illinois  Central,  which  it  is  re- 
ported, recently  purchased  a 24-in.  x 12- 
ft  engine  lathe,  has  not  issued  any 
inquiries  recently  and  the  engine  lathe 
is  evidently  something  inquired  for 
some  time  ago. 

A number  of  shop-owners  who  have 
found  their  present  equipment  more 
than  adequate  for  their  needs,  are  dis- 


posing of  many  of  their  machines  to 
other  manufacturers  at  prices  far  be- 
low their  worth,  seemingly  unaware  of 
the  fact  that  fair  prices  could  be  ob- 
tained for  these  machines  in  the  regular 
used-machinery  markets. 

Business  Outlook  in 
Foreign  Markets 

Cable  reports  to  the  Department  of 
Commerce  show  an  increased  activity 
in  foreign  markets.  The  improvement 
reported  in  February  in  the  demand  for 
American  products  continues. 

The  demand  for  machinery  in  the 
Dutch  East  Indies  is  of  exceptional  in- 
terest to  American  manufacturers,  be- 
cause this  market  was  practically  neg- 
lected until  circumstances  connected 
with  the  war  brought  about  an  increased 
demand  for  American  machinery. 
Since  that  time  the  United  States  has 
shared  to  a considerable  extent  in  this 
trade.  In  1900  it  represented  a total 
value  of  over  $4,000,000  per  year;  by 
1911  it  had  increased  to  $8,000,000;  in 
1914  it  was  $10,000,000,  the  trade  be- 
ing handicapped  due  to  the  war,  but  in 
1919  it  rose  to  about  $22,000,000. 

Since  Chinese  import  trade  has  re- 


cently revived  and  the  building  of 
business  houses,  roads,  railways  and 
factories  has  been  resumed,  it  is  inter- 
esting to  know  what  part  Germany  is 
taking  in  this.  The  Deutsche  Handels- 
dienst  states  that  German  firms  are 
doing  a large  business  in  electrical 
machinery.  A German  company  is  com- 
peting with  an  American  firm  for  the 
contract  of  putting  in  a telephone  sys- 
tem in  the  principal  city  of  Shantung. 
Also  in  Shantung  a sugar  refinery  Is 
to  be  established,  which  will  have  a 
working  capital  of  £2,600,000  and  which 
will  require  a complete  new  outfit  of 
machinery. 

A considerable  amount  of  new  gov- 
ernment construction  work  which  would 
involve  the  use  of  steel  is  contemplated 
in  Quebec,  Canada.  During  the  period 
July  1, 1920,  to  June  30, 1921,  fifty-eight 
steel  bridges  were  built  in  the  Province 
and  fifty-five  (thirty-two  all-steel  and 
twenty- three  reinforced-concrete)  are 
under  construction. 

During  1921  the  United  States 
shipped  to  Alaska  seventy  passenger 
cars,  valued  at  $76,242,  and  fifteen  mo- 
tor trucks  valued  at  $10,279.  The  regis- 
tration of  motor  vehicles  in  Alaska 
shows  a total  of  384  passenger  cars  and 
153  motor  trucks. 


Cost  of  Castings  Over  the  Country 

Although  machinery  casting  work  is  essentially  a labor  proposition,  requiring 
separate  detail  and  an  individual  price  on  each  casting,  a certain  uniformity  in 
rates  per  pound  is  noticeable  throughout  the  various  important  industrial 
centers. 

Prices  vary,  depending  upon  quantity,  weight  of  casting,  and  on  the  nature  of 
the  work.  The  type  of  pattern  or  the  shape  of  a yiven  piece  of  work  may  also 
materially  affect  the  price.  However,  certain  minimum  and  maximum  rates 
apply  to  most  castings,  based  upon  the  cost  of  the  metal  used  and  the  difficulty 
of  the  operation. 

In  the  accompanying  table  current  rates  are  shown  in  twelve  large  cities. 
These  prices,  which  represent  average  conditions,  fluctuate  but  slightly  from 
week  to  week,  being  governed  by  conditions  in  the  metals  market  and  the  cost 
of  labor,  as  well  as  by  the  size,  weight  and  specific  details  of  the  job.  For  instance, 
few  foundries  can  compete  at  a rate  under  3c.  per  lb.  for  gray  iron,  regardless 
of  the  size  of  the  casting,  while  a rate  exceeding  16c.@20c.  per  lb.  would 
seldom  be  charged  on  gray  iron  castings  even  of  light  weight  and  in  small  lots. 
Minimum  and  maximum  rates  on  all  types  of  jobs  taken  into  consideration,  it 
appears  that  in  most  instances  a price  of  5|c.@6c.  per  pound  is  fairly  repre- 
sentative of  the  cost  of  medium  weight  gray  iron  machinery  castings  on  the 
present  market 


MACHINERY  CASTINGS  — IN  CENTS  PER  POUND* 


Gray 

Aluminum 

Iron 

Steel 

Braze 

Bronze 

Alloy 

Pituburgh  — Light  

9.0 

16.0 

30.0 

34.0 

65.0 

Medium 

6.0 

10.8 

27.5 

30.5 

52.5 

Heavy  

3.0 

6.0 

25.0 

29.0 

40.0 

Philadelphia  — Light  

9.0 

14.5 

14.5 

15.8 

25.0 

Medium 

5.5 

12,® 

Heavy  

2. 65 

12  0 

5.0 

Atlanta  — Light  

5.5 

22.5 

25.0 

25.0 

65.8 

Medium 

6.5 

20.5 

22.0 

22.8 

60.0 

Heavy  

4 0 

18.5 

20.0 

2C.S 

50.0 

Detroit  — Light  

7 0 

17.0 

35.0 

Medium 

4.5 

12.0 

30.® 

Heavy  

3.0 

7.0 

22.0 

Birmingham  — Light  

16.0 

33. e 

33.0 

70.0 

Medium 

7.5 

30.0 

30.0 

59.0 

Heavy  

2.5 

28.0 

28.0 

48.6 

Denver  — Light  

8.0 

30.0 

30.0 

40.0 

60.0 

Medium 

6.0 

15.0 

24.0 

31.0 

50.0 

Heavy  

5 0 

7.0 

19  0 

27.3 

40.0 

New  Orleans  — Light  

9.0 

12.0 

25.0 

36.0 

50.0 

Medium 

6.0 

10.0 

19.0 

26. 0 

45.0 

Heavy  

4.0 

9.5 

22.0 

35.0 

Minneapolis  — Light  

10 

17.0 

28. a 

30. 0 

70.0 

Medium 

To 

11.0 

25.0 

28.0 

60.0 

Heavy  

4.5 

7.5 

22.0 

25.0 

50  0 

New  Y ork  — Light  

9.0 

22.5 

30.0 

34.0 

65.0 

Medium 

6.0 

16.0 

27.0 

3i. a 

57  5 

Heavy  

3.0 

10.0 

25.0 

29.0 

50.0 

Cincinnati  — Light  

5.0 

15.0 

20.0 

20.0 

50.0 

Medium 

4.5 

II  25 

16.0 

16.0 

45.0 

Hpavy  

3.75 

7 5 

12.0 

12.0 

40.0 

Cleveland  — Light  

6.75 

18.0 

30.0 

32.0 

75.0 

Medium 

4.5 

13.0 

25.0 

27.0 

60.0 

Heavy  

2.6 

9.0 

20.0 

24.0 

45.0 

Montreal  — Light  

Medium 

Heavy  

22.0 

30.0 

35.0 
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The  Cleveland  office  of  William  K. 
Stamets  has  been  moved  to  974  and  976 
Kirby  Bldg.  George  D.  Miller  is  man- 
ager of  the  Cleveland  Office.  The 
Stamets  organization  recently  conclud- 
ed agency  arrangements  with  a group 
of  Hartford  manufacturers,  including 
Billings  & Spencer  Co.,  Hanson- Whit- 
ney Machine  Co.,  Hartford  Tap  and 
Gauge  Co.,  Taylor  & Fenn  Co.,  and  the 
Whitney  Manufacturing  Co. 


Jones,  MacNeal  & Camp,  manufac- 
turers of  “Power  King”  electric  drills, 
have  moved  from  Chicago  to  a new 
plant  at  Warsaw,  Ind. 


The  Wiederboldt  Construction  Co.,  of 
St.  Louis,  Mo.,  has  opened  offices  at 
30  Church  St.,  New  York  City.  J.  D. 
Martin  is  in  charge.  The  company 
builds  a patented  chimney  for  smelters 
and  steel  plants. 


The  Western  Radio  Manufacturing 
Co.,  11  South  La  Salle  St.,  was  recently 
incorporated  by  Sidney  Saldinger,  H.  E. 
Wilmore  and  Charles  Gollay,  with  a 
capital  stock  of  $20,000,  to  manufacture 
and  deal  in  radio  apparatus. 

The  Combustion  Engineering  Cor- 
poration has  opened  a branch  office  at 
1137  Guardian  Bldg.,  Cleveland,  Ohio. 
Frank  Henderson  has  been  placed  in 
charge. 

The  Wright-Hibbard  Electric  Truck 
Co.,  of  Buffalo,  N.  Y.,  has  purchased 
the  Collins  Iron  Co.  building  m Phelps, 
N.  Y.,  and  will  convert  it  into  a factory 
for  the  manufacture  of  electric  indus- 
trial trucks. 


The  Westinghouse  Electric  and  Manu- 
facturing Co.,  East  Pittsburgh,  Pa.,  has 
received  a contract  from  the  Southern 
California  Edison  Co.,  for  electrical 
equipment  for  a powerhouse  at  Big 
Creek.  The  aggregate  consideration  is 
said  to  be  $1,500,000. 

The  Electric  Furnace  Co.,  Alliance, 
Ohio.,  has  moved  its  general  sales  of- 
fices from  Alliance  to  Salem,  Ohio.  All 
departments  will  be  consolidated  at  the 
works  on  Wilson  Street. 

The  Hibbard  Manufacturing  Co.,  Jop- 
lin, Mo.,  is  building  an  addition  to  its 
plant  in  that  city.  This  new  building 
will  take  care  of  the  manufacture  of 
sludge  tables,  and  when  completed  will 
afford  employment  to  several  machin- 
ists. 

The  Domex  Co.,  of  Buffalo,  N.  Y., 
manufacturers  of  small  metal  parts,  has 
secured  lease  on  a factory  building  at 
Akron,  N.  Y.,  and  will  remove  from 
Buffalo.  The  Domex  Co.  is  now  ne- 
gotiating for  the  plans  and  patents  of 
the  Kaman  Auto  Radiator  Co.,  of 
Akron,  and  will  install  machinery  and 
equipment  for  the  manufacture  of  radi- 
ators and  tubular  specialties. 


The  interests  of  H.  H.  Hall  in  the 
Draper  & Hall  Co.,  Middletown,  Conn., 
have  been  purchased  by  G.  E.  Quinn, 
who  now  becomes  general  manager  ot 
the  concern.  The  business  will  be  con- 
tinued under  the  old  name,  expanding 
later  into  the  manufacture  of  automatic 
grinding  machines  and  twist  drills. 


The  Garlock-Walker  Machinery,  Ltd., 
of  Toronto,  Canada,  has  been  changed 
to  the  Garlock  Machinery,  Ltd. 

The  American  Bosch  Magneto  Cor- 
poration reports,  for  the  year  ended 
Dec.  31,  1921,  a deficit  of  $2,049,992, 
after  an  inventory  adjustment  of  $1,- 
813,815.  After  deducting  dividends  of 
$120,000,  there  was  a deficit  for  the 
year  of  $2,169,992.  That  result  com- 
pares with  a net  income  of  $945,700 
in  1920. 

Announcement  has  been  made  in  Bal- 
timore that  the  Richmond,  Va.,  plant 
of  the  Chicago  Nipple  Manufacturing 
Co.  has  acquired  a plant  in  Baltimore 
and  will  move  to  that  city.  It  is  ex- 
pected that  the  new  plant  will  be  ready 
for  operation  in  May. 

The  Andrews  Iron  and  Steel  Corpora- 
tion recently  started  operations  m its 
new  plant  at  Utica,  N.  Y.  The  com- 
pany has  remodelled  the  plant  formerly 
occupied  by  the  pipe  foundry  of  the 
International  Heater  Co.,  and  with  new 
machinery  will  manufacture  structural 
steel  and  bridge  shapes.  Officials  of  the 
company  are:  President  and  general 
manager,  George  W.  Andrews;  vice- 
president,  O.  J.  McKeown;  treasurer, 
F.  J.  McMackin;  secretary,  C.  A. 
Schmidt. 


The  Universal  Tool  Co.  has  been 
organized  at  Garwood,  N.  J.,  with  a 
capital  stock  of  $125,000.  Directors  are 
W.  H.  Osborne,  Jr.,  D.  B.  Smith  and 
Blair  Reily,  of  Newark,  N.  J. 

The  locomotive  department  of  the 
Beech  Grove,  Ind.,  shops  of  the  Big 
Four  Railway  Company,  which  has  been 
closed  since  Feb.  15,  was  reopened 
under  the  contract  plan  by  the  Railway 
Service  and  Supply  Corporation,  which 
is  also  operating  three  other  depart- 
ments in  the  shops.  E.  S.  Pearce,  gen- 
eral manager  for  the  contracting  cor- 
poration, said  the  success  with  which 
his  corporation  had  operated  the  three 
other  departments  in  the  shops  had  been 
responsible  in  a measure  for  the  deci- 
sion of  the  Big  Four  Railway  officials 
to  adopt  the  contract  plan  for  the  loco- 
motive department  and  he  said  it  was 
gratifying  to  know  that  the  men  them- 
selves preferred  it  to  the  old  system  of 
dealing  direct  with  the  railroad  com- 
pany because  they  could  earn  more 
money. 


n 


Personals 


James  L.  O’Neill,  formerly  inspector 
in  charge  of  tools  and  gages  at  Frank- 
fort Arsenal,  is  now  with  the  Budd 
Wheel  Corporation,  Philadelphia,  Pa. 


Guy  Cunningham  has  been  ap- 
pointed receiver  of  the  Rivett  Lathe 
and  Grinder  Co.,  of  Boston,  Mass. 


Patrick  J.  Foy  has  resigned  his  posi- 
tion as  safety  engineer  at  the  Willys- 
Morrow  plant  at  Elmira,  N.  Y.,  and  will 
engage  in  private  business. 


M.  W.  Taber  is  now  special  repre- 
sentative for  the  Motor  Wheel  Corpo- 
ration of  Lansing,  Mich.,  with  offices  in 
Detroit. 


Charles  E.  Fouhy,  of  Boston,  Mass., 
has  been  secured  by  the  Willys-Morrow 
Co.  to  head  the  employment  bureau  at 
the  Elmira  plant. 


R.  P.  Raymond,  formerly  chief 
draftsman  for  the  Columbia  Grapha- 
phone  Manufacturing  Co.,  of  Bridge- 
port, Conn.,  has  been  appointed  superin- 
tendent of  manufacture  for  that 
company  in  the  plant  at  Toronto, 
Canada. 

Prop.  Simon  T.  Hart,  of  the  College 
of  Applied  Science,  Syracuse  Univer- 
sity, Syracuse,  N.  Y.,  addressed  the 
Technology  Club  of  Syracuse  at  a 
recent  meeting.  His  subject  was 
“Cams,  their  Design,  Construction  and 
Uses.” 

Richard  G.  Plumley  has  been  ap- 
pointed manager  of  the  order  depart- 
ment of  the  Yale  & Towne  Manufac- 
turing Co.,  Stamford,  Conn.  He  will  be 
assisted  in  this  position  by  George  L. 
Hodges. 

William  H.  Woodlin,  president  of 
the  American  Car  and  Foundry  Co., 
sailed  last  week  for  Rome,  where  he 
will  attend  the  International  Railroad 
Congress  to  be  held  in  that  city  on 
April  15. 

Ginjibo  Fujihara,  president  of  the 
Oji  Paper  Manufacturing  Co.,  of  Tokyo, 
Japan,  with  his  purchasing  manager, 
Yasunosuke  Fukukita,  and  three  de- 
partmental heads  who  are  touring 
United  States  and  Canada,  investiga- 
ting paper-making  machinery  and  me- 
chanical equipment,  recently  spent  some 
time  at  the  plant  of  Bagley  & Sewall 
Co.,  in  Watertown,  N.  Y. 

Norman  L.  Snow  has  resigned  his 
position  as  vice-president  and  active 
head  of  the  Terry  Steam  Turbine  Co. 
of  Hartford,  Conn.,  to  become  president 
and  treasurer  of  the  Diamond  Power 
Specialty  Corporation,  of  Detroit,  Mich., 
a new  company  which  has  purchased 
the  business  and  plant  of  the  Diamond 
Power  Specialty  Co. 

F.  S.  Hickung  has  been  appointed 
manager  of  the  railway  division  of  the 
Westinghouse  Electric  and  Manufac- 
turing Co.,  Pittsburgh  office.  Barton 
Stevenson  is  now  in  charge  of  the 
power  division  and  S.  R.  Shave  of  the 
price  section. 

William  E.  Dougherty  has  joined 
the  sales  force  of  the  Independent  Pneu- 
matic Tool  Co.,  of  Chicago.  Mr. 
Dougherty  will  make  his  headquarters 
at  the  Philadelphia  office. 

G.  F.  Sherratt  has  been  appointed 
manager  of  the  Pittsburgh  office  of  the 
Chain  Belt  Co.,  of  Milwaukee.  The 
Ward  Equipment  Co.,  of  Pittsburgh, 
will  continue  to  handle  the  complete  line 
of  “Rex”  products,  made  by  the  Chain 
Belt  Co. 

George  S.  Barton,  president  and 
treasurer  of  the  Rice,  Barton  & Fales 
Machine  and  Iron  Co.,  Worcester, 
Mass.,  paper  and  pulp  machinery  man- 
ufacturers, will  leave  on  a business  trip 
to  Europe  about  the  middle  of  April. 

L.  D.  Mowery  has  been  appointed 
general  manager  in  charge  of  produc- 
tion of  the  Mills  Company,  Cleveland, 
Ohio.  Mr.  Mowery  has  been  a designer 
and  manufacturer  of  steel  factory 
equipment  for  more  than  twenty  years, 
and  was  the  founder  of  the  Metal  Crafts 
Company.  More  recently  he  was  con- 
sulting engineer  for  the  E.  F.  Hauser- 
man  Co.,  Cleveland.  The  Mills  Com- 
pany produces  steel  shelving,  sash,  sky- 
light frames,  partitions,  cabinets,  tables 
and  the  like. 
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Oiler,  Cone-Fulley,  “Flush" 

Sexton  Machine  Co.,  308  Pearl  St.,  Hartford,  Conn 
"American  Machinist,"  December  15,  1921. 


The  oiler  is  adapted  for  use  in  cone  pul- 
leys especially,  hut  also  for  pulleys  run- 
ning on  shafts  or  studs.  The  body  of 
the  oiler  is  a steel  tube  of  sufficient  length 
to  reach  from  the  surface  of  the  pulley  to 
the  bore,  and  is  ground  on  the  outside 
diameter  to  a drive  fit  in  a standard 
reamed  hole.  When  filled  with  oil  the 
plug  is  snapped  back  to  place,  flush  with 
the  surface  of  the  pulley,  preventing  the 
escape  of  oil.  The  tube  and  hollow  body 
of  the  plug  constitute  the  reservoir.  The  oiler  is  made  In  1.  ). 
| and  1 in.  sizes,  and  with  any  length  of  tube  desired. 


Threading  and  Cutting  Machine,  Pipe,  Motor-Driven,  Forbes, 

ho. 

Curtis  & Curtis  Co.,  Railroad  Ave.  and  Qarden  St.,  Bridgeport, 
Conn. 

"American  Machinist,"  December  22,  1921. 

The  head  of  the  machine  is 
mounted  in  a supporting  shell,  is 
rotated  by  a direct-connected 
electric  motor  and  has  an  auto- 
matic release  and  cam  lock. 

Longitudinal  travel  is  provided 
for  the  head,  to  feed  the  dies  on 
the  pipe.  An  automatic  feed  is 
provided  for  the  cut-off  device. 

The  machine  is  intended  for 
mounting  on  a bench,  but  can  be 
equipped  with  a floor  stand  and 
a high  adjustable  pipe  rest. 

Three  sets  of  dies  each  are  fur- 
nished with  the  machine,  as  well 
as  three  cut-off  tools.  The  ma- 
chine has  a range  of  1 to  2 -in.  right-hand  threads,  and  requires 
a 1-hp.  motor  running  at  a speed  of  1,800  r.p.m.  Height,  20  in. 
Bench  space,  24  x 16  in.  Weight,  850  lb. 

Grinding  and  Sanding  Machine,  Splndlr-type,  “Little  Wonder” 

Wonder  Grinder  Co.,  612  West  12th  Street,  Erie,  Pa. 

"American  Machinist,”  December  22,  1921. 


The  machine  is  Intended  for  Internal  circular 
grinding  on  both  wood  and  metal.  The  table 
is  circular,  and  can  be  tilted  45  deg.  to  either 
side.  It  automatically  locks  at  right-angles 
to  the  spindle,  or  may  be  locked  In  any  de- 
sired position.  The  abrasive  spindle  is  mounted 
on  a vertical  shaft,  and  driven  directly  from  a 
i-hp.  removable  electric  motor  mounted  verti- 
cally In  the  base.  The  spindle  has  an  adjustable 
top  bearing  and  runs  at  a speed  of  1,725 
r.p.m.  It  is  9 in.  in  length  and  is  provided  in 
diameters  of  1),  2}  and  4}  in.  with  an  oscilla- 
tion of  I In.  The  motor  can  be  furnished  for 
direct  o-  alternating  current  of  25,  40  or  60 
cycles.  The  controlling  switch  is  on  the  front 
of  the  column.  Table,  20}  in.  in  diameter. 
Height,  87  in. 


Valve  Beseatlng  Tool,  Automotive 

New  Britain  Tool  and  Manufacturing  Co.,  New  Britain,  Conn. 
"American  Machinist,”  December  15,  1921. 


In  this  tool  for  resurfacing  the 
valve  seats  of  automobii  engines, 
the  cutter  is  made  like  a shell 
reamer  and  is  a slip  fit  for  the 
shank,  upon  which  it  is  held 
against  turning  by  a short  spline 
or  pin  fitting  Into  a notch  in  the 
shell.  It  is  of  high-carbon  steel 
and  may  be  furnished  in  any  re- 
quired angle,  though  it  is  stocked 
in  angles  of  30  and  46  deg.  The  pilot  portion  of  the  shank  is 
furnished  in  any  diameter  to  fit  standard  sizes  of  valve-stem 
guides,  or  it  can  be  made  to  fit  oversizes.  Cutters  and  shanks 
are  interchangeable,  so  that  any  combination  may  be  quickly 
secured. 


Pomp,  Rotary 

Exeter  Machine  Works,  Inc.,  West  Pittston,  Pa. 

“American  Machinist,”  December  22,  1921. 

This  pump  handles  liquid  of 
any  specific  gravity  and  is  adapt- 
able to  machine  shop  use  for 
circulating  lubricating  oil  and 
coolant.  The  inner  rotor  is 
keyed  to  the  driving  shaft.  The 
outer  rotor  has  four  ports  which 
open  into  the  chambers  of  both 
the  suction  and  the  discharge  side 
of  the  pump  during  rotation. 

The  pump  has  no  reciprocating 
parts,  operates  at  comparatively 
slow  speed  and  delivers  a contin- 
uous  flow  of  liquid.  It  is  stated  that  under  normal  barometric 
conditions  it  gives  28  In.  of  vacuum.  Small  pumps  tested  are 
said  to  have  shown  a volumetric  efficiency  of  98.67  per  cent,  and 
a pumping  efficiency  between  70  and  82  per  cent.  The  pump 
can  be  furnished  with  the  body  strengthened  to  operate  against 
a pressure  of  600  lb.  per  square  inch. 


Gage,  Thread-Lead 

Toledo  Tap  and  Die  Co.,  Clinton  St.,  Toledo,  Ohio. 

“American  Machinist,”  December  22,  1921. 

The  device  gages  the  lead  of 
threads  and  was  originally  de- 
veloped to  check  the  lead  on  the 
taps  and  precision  studs  made  by 
the  concern.  The  gage  consists 
of  an  arm  8 in.  long  pivoted  on  an 
adjustable  bearing.  A hardened 
and  ground  point  engages  the 
thread  tested,  and  is  connected 
with  the  dial  gage  to  register  the 
accuracy  of  the  work.  One  of 
the  measuring  points  is  movable, 
and  can  be  set  within  a range  of 
from  1 to  2 in.  An  elevating 
table  holds  work  up  to  2 in.  in  diameter.  The  adjustable  point  is 
set  to  the  zero  position  from  a master  thread  gage  and  the 
threads  of  the  work  are  pressed  against  the  measuring  points. 
Any  difference  in  lead  from  the  master  setting  is  registered  on 
the  dial  gage. 


Stand.  Garage,  "Champion” 

Western  Tool  and  Manufacturing  Co.,  Springfield,  Ohio. 
"American  Machinist,”  December  22,  1921. 


The  stand  is  made  of  steel 
throughout,  the  trays  being  of 
pressed  steel  and  the  supporting 
frame  of  heavy  pipe.  A plain- 
jaw  "Champion”  vise  No.  13  is 
mounted  on  the  table.  A drawer 
is  provided  for  tools.  A brake 
can  be  easily  operated  by  the 
lever  underneath  the  vise,  and 
when  locked  it  prevents  move- 
ment of  two  of  the  casters. 
Height,  39  in.  Length:  top  shelf, 

42  in. ; middle  and  bottom  shelf, 

43  in.  Width:  top  shelf,  14  in.; 
middle  and  bottom  shelf,  26  in. 
Drawer,  14  x 14  x 4}  in. 


Grinding  Machine,  Hole,  Double-Head,  No.  2 

Bryant  Chucking  Grinder  Co.,  Springfield,  Vt. 

"American  Machinist,”  December  29,  1921. 

The  machine  grinds  such  in- 
ternal surfaces  as  the  pin  holes 
in  gas  engine  pistons.  Two  slid- 
ing and  swinging  heads  are  sus- 
pended from  the  heavy  bar  at 
the  top  of  the  machine.  Both 
wheels  are  in  the  cut  together, 
each  grinding  an  end  of  the  hole. 

All  the  movements  are  controlled 
by  the  capstan  wheel  and  travers- 
ing mechanism  at  the  right.  The 
wheels  are  fed  to  the  work  in 
grinding,  or  to  the  diamond  In 
redressing,  by  a handwheel  on 
the  front  of  the  machine.  Stand- 
ard Bryant  internal  grinding 
spindles  are  used,  running  at 
20,000  r.p.m.  The  spindle  driving 
pulleys  run  upon  Independent  ball 
bearings,  as  also  does  the  chuck  or  work  holder.  The  chuck 
will  take  pistons  up  to  4}  in.  in  diameter  and  4}  in.  long.  Floor 
space,  3 x 6 ft.  Weight,  2,300  lb„  including  countershaft. 
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Henry  Hess,  founder  of  the  Hess* 
Bright  Manufacturing  Co.,  Philadel- 
phia, Pa.,  died  in  Atlantic  City,  N.  J., 
on  March  23.  Mr.  Hess  was  also  the 
founder  of  the  Hess  Steel  Corporation, 
of  Baltimore,  and  was  at  one  time  presi- 
dent of  the  Engineers  Club  of  Philadel- 
phia, the  Society  of  Automobile  Engi- 
neers and  vice-president  of  the  American 
Society  of  Mechanical  Engineers. 
He  was  also  interested  in  many  other 
engineering  societies  and  held  active 
membership  in  the  following:  American 
Institute  of  Mining  Engineers,  Society 
of  Automotive  Engineers,  Franklin 
Institute  and  the  Institute  of  Engineers 
of  Great  Britain. 

John  McDonau),  proprietor  of  the 
old  Belpe-Mc  Donald  Foundry  at  Law- 
renceville,  Pa.,  and  later  organizer  of 
the  Pittsburgh  Foundry  and  Machine 
Co.,  died  at  his  home  in  Pittsburgh  on 
March  21.  He  was  70  years  old. 

Samuel  McClure,  vice-president  and 
general  manager  of  the  Stewart  Fur- 
nace Co.,  Sharon,  Pa.,  died  at  his  home 
in  Sharon  on  March  24.  He  was  83 
years  old. 

Louis  A.  Duhme,  of  Lawrenceburg, 
Ind.,  a member  of  the  firm  of  George 
H.  Bishop  Saw  and  Edge  Tool  Manu- 
facturing Co.,  died  recently  at  his  home. 
He  was  69  years  old. 

Lawrence  B.  Jenckes,  a director  of 
the  Crompton  & Knowles  Loom  Works, 
Worcester,  Mass.,  died  on  March  29. 
He  was  55  years  old. 

William  F.  McNabb,  secretary  and 
treasurer  of  the  Vanadium  Metals  Co., 
died  suddenly  in  Pittsburgh  on  Mar.  28. 

Knox  Taylor,  president  of  the 
Taylor-Wharton  Iron  and  Steel  Co., 
died  at  his  home  in  High  Bridge,  N.  J., 
on  April  4. 

Frank  H.  Underwood,  retired  manu- 
facturer of  machinery  and  belting,  died 
at  his  home  in  Auburndale,  near  Bos- 
ton, Mass.,  on  April  3.  He  was  74 
years  old. 


Trade  Catalog's 


“Germ  Process”  Motoilst  Henry  Wells 

Oil  Co.,  11  Haymarket,  London.  9.  W.  1, 
England.  Pamphlet  containing  Informa- 
tion of  value  to  those  interested  in  the 
lubrication  of  plant  and  machinery. 


Sprague  Dynamometer:  The  Sprague 

Electric  Works,  New  York  City,  N.  Y. 
Bulletin  No.  48,716  describing  the  Sprague 
electric  dynamometer  used  in  research  work 
in  various  plants  and  laboratories. 


Air  Compressors:  Curtis  Pneumatic 
Machinery  Co.,  St.  Louis,  Mo.  A thirty- 
six  page  catalog  describing  a line  of  air 
compressors.  Particular  attention  is  given 
to  the  Model  B,  single  stage,  two  stage 
and  truck  tire  air  compressors. 

The  Spindle  Book:  Jacobs  Manufactur 
ing  Co.,  Hartford,  Conn.  A sixty-page 
well-bound  reference  book  containing  the 
spindle  specifications  of  various  types  of 
drilling  equipment.  The  book  is  made  up 
of  the  names  of  sixteen  firms  using  taper 
shank  drills,  taps  or  drill  chucks,  with  the 
kind  of  equipment  used.  The  book  is 
intended  for  free  distribution  among  deal- 
ers in  machine  tools  and  supplies. 

Commutator  Troubles:  The  Martlndale 
Electric  Co.,  Cleveland,  Ohio.  A four-page 
circular  covering  commutators,  grinding 
and  undercutting.  A separate  card  gives 
a list  of  commutator  troubles,  their  causes 
and  remedies. 


Flexible  Shaft  Equipment:  The  Hergl 
Manufacturing  Co„  Bridgeport.  Conn.  A 
catalog  describing  and  Illustrating  several 
tools  adapted  for  grinding,  chipping  and 
screwdriving.  The  equipment  is  of  the 
portable  type  featuring  flexible  shafts  and 
couplings. 

Johnson  Tools:  Johnson  Tool  Co.,  Provi- 
dence, R.  I.  Circular  illustrating  and  des- 
cribing the  Johnson  cutter  plate  and  die 
milling  machine.  Specifications  and  work- 
ing data  are  inclosed. 

Whiting  Cranes:  The  Whiting  Corpor- 
ation, Harvey,  111.  A four-page  circular 
describing  in  a general  way  the  Whiting 
line  of  electric  and  hand-power  travelers, 
bucket  handling  and  gantry  Jib,  pillar  and 
bracket  cranes. 

Eleetrle  Grinders:  Columbia  Manufac- 
turing Co..  Belleville,  111.  Supplement  A 
to  Grinder  Book  No.  26  describing  a line 
of  electric  grinders  and  buffers ; also  the 
self-contained  type  of  grinder.  List  prices 
are  included. 


rewritten,  while  several  new  chapters  have 
been  added.  In  addition,  the  book  has 
been  divided  into  sections,  each  treating 
of  a different  material  employed  in  con- 
struction. 

The  volume  treats  of  the  manufacture, 
properties  and  uses  of  various  materials 
employed  by  the  engineer,  the  subjects 
being  covered  in  considerable  detail.  How- 
ever, Intricate  problems  In  chemistry  and 
metallurgy  are  not  handled.  Although  the 
treatment  is  more  comprehensive  than 
ordinarily  required  for  classroom  purposes, 
the  Incorporation  of  valuable  material  in 
the  volume  Increases  the  usefulness  of  the 
book  as  a reference  work. 

The  subjects  treated  In  the  various  sec- 
tions are:  Plaster,  lime  and  natural 
cement ; Portland  cement  and  concrete ; 
stone ; bricks  and  other  clay  products ; 
the  ferrous  metals ; the  non-ferrous  metals 
and  alloys;  timber;  rope;  and  mechanical 
fabrics.  The  most  extended  treatment  is. 
of  course,  given  on  the  subject  of  the 
ferrous  metals. 


Deschanel  Cableway.  Deschanel  Engi- 
neering Corporation,  New  York,  N.  Y.  The 
Deschanel  cableway  bulletin  describing  a 
single  line  cableway  for  use  in  handling 
materials  in  railroad  yards,  dockB,  power 
houses  and  other  plants.  The  bulletin  con- 
tains much  useful  Information  and  Inter- 
esting reading  matter. 

Torebweld  Instructions.  Torchweld  Equip- 
ment Co.,  Chicago.  111.  A very  valuable 
instruction  book  for  oxy-acetylene  welding, 
cutting,  lead  burning  and  carbon  burning. 
The  information  Is  presented  in  an  easy 
reading  manner  and  would  be  valuable  to 
shop  men  or  executives. 

Locomotive  Repairs.  The  Cincinnati 
Milling  Machine  Co.,  Cincinnati.  Ohio.  A 
large  thirty-two  page  booklet  of  data  and 
experimental  matter  In  milling  operations 
in  railroad  repair  work.  The  booklet  is 
Intended  to  show  the  variety  of  work  that 
can  be  done  in  railroad  shops  by  Cincinnati 
milling  machines,  and  gives  some  interest- 
ing data  compiled  from  experiments. 


Book  Reviews 


Milling  Cutters  and  Milling.  A treatise 
based  on  the  results  of  experiments 
conducted  by  Prof.  Airey  of  the  Uni- 
versity of  Michigan  and  Carl  J.  Ox- 
ford, chief  engineer  of  the  National 
Twist  Drill  and  Tool  Co.,  69  pp., 
6 x 7J  in.  Illustrated.  Published  by 
the  National  Twist  Drill  and  Tool  Co., 
Detroit,  U.  S.  A.  Price,  *1. 

A recent  paper  presented  before  the 
American  Society  of  Mechanical  Engineers 
gave  the  results  of  experimental  research 
on  milling  cutters  carried  on  by  Prof.  Airey 
and  Mr.  Oxford  at  laboratories  of  the 
University  of  Michigan.  In  this  book  the 
data  gathered  during  the  course  of  the 
experiments  and  previously  are  treated  in 
a somewhat  less  technical  manner  for 
those  Interested  in  the  art  of  milling. 

The  authors  point  out  that  the  discovery, 
tnade  some  years  ago,  that  a given  amount 
of  material  could  be  removed  with  less 
power  if  a cutter  with  few  teeth  were  used 
than  If  the  cutter  had  more  teeth,  “would 
have  been  very  important  if  the  proper 
deductions  had  been  made  and  incorporated 
In  the  design  of  milling  cutters.  However, 
it  was  simply  concluded  that  the  coarBe- 
tooth  cutter  in  itself  was  a more  efficient 
tool.  • • • A careful  analysis  of  the 
discovery  mentioned  shows  us,  not  the 
efficiency  of  coarse-tooth  cutters,  but  the 
efficiency  of  taking  heavy  instead  of  thin 
chips."  They  contend  that  sufficient  chip 
space  is  the  important  factor  In  determin- 
ing the  tooth  spacing. 

The  book  is  easy  reading  and  is  a worth 
while  contribution  to  our  knowledge  of  cut- 
ting metals. 


Materials  of  Construction.  By  the  late 
Prof.  Adelbert  P.  Mills  of  Cornell 
University.  Second  edition,  edited  by- 
Harrison  W.  Hayward,  professor  of 
materials  of  engineering,  Massachu- 
setts Institute  of  Technology.  Cloth 
board  covers,  476  pp.,  6x9  in.,  192 
figures.  Published  by  John  Wiley  & 
Sons,  Inc.,  432  Fourth  Ave.,  New  York, 
N.  Y.  Price,  J4. 

In  this  second  edition,  the  book  has  not 
been  changed  fundamentally  from  the  orig- 
inal work  published  in  1916.  However, 
certain  of  the  chapters  have  been  con- 
densed and  parts  of  others  have  been 


National  Metal  Trades  Association:  An- 
nual convention  April  17  to  20,  Hotel  Astor, 
N,ew  ^ or*t  City.  H.  W.  Fisher,  1022  Peo- 
ples Gas  Building,  Chicago,  111.,  secretary. 

American  Gear  Manufacturers*  Assocla- 
tlon:  Sixth  annual  meeting,  Buffalo,  N.  Y 
tFn}1  to  2,2’  Secretary,  F.  D.  Irlamlin, 
4401  Germantown  Ave.,  Philadelphia,  Pa. 

Southern  Supply  and  Machinery  Dealers 
Association:  Annual  meeting,  Birmingham, 
Ala.,  April  24  to  26.  (In  conjunction  with 
American  Supply  and  Machinery  Manufac- 
turers  Association.)  Secretary,  A.  M. 
Smith,  c/o  Smith-Courtney  Co.,  Rich- 
mond, Va. 

National  Machine  Tool  Builders'  Anno- 
clatlon:  Spring  convention.  Hotel  Travmore 
Atlantic  City,  N.  J.,  April  25  arid  26. 
Ernest  F.  DuBrul,  817  Provident  Bank 
Bldg.,  Cincinnati,  Ohio,  general  manager. 

National  Research  Connell:  Annual  meet- 
ing of  executive  board,  April  26,  Washing- 
ton, D.  C.  A.  D.  Flinn,  29  West  39th  St.. 
New  York  City,  chairman. 

Society  of  Industrial  Engineers:  Annual 

meeting  April  26,  27  and  28,  Detroit.  Mich. 
G.  C.  Dent,  327  La  Salle  St..  Chicago,  111., 
business  manager. 

National  Association  of  Manufacturers : 
Annual  meeting,  Waldorf-Astoria  Hotel. 
New  York  City,  May  8.  9 and  10.  Secre- 
tary. George  Boudinot,  50  Church  St..  New 
York. 

American  Society  of  Mechanical  Engi- 
neers: Spring  meeting,  Atlanta,  Oa„  Mav 
8 to  12.  Secretary  Calvin  W.  Rice,  29 
West  39th  St.,  New  York  City. 

National  Supply  nnd  Machinery  Dealers 
Association:  Annual  Convention,  Atlantic 
City,  May  8 to  ljO.  (In  conjunction  with 
American  Supply  and  Machinery  Manufac- 
turers Association.)  Secretary.  Thomas  A. 
Fernley,  505  Arch  St..  Philadelphia.  Pa. 

Foreign  Trade  Council:  Annual  Conven- 
tion. Philadelphia,  Pa..  May  10  to  12.  Sec- 
retary. O.  K.  Davis,  1 Hanover  Square 
New  York  City. 

United  States  Chamber  of  Commerce: 
Annual  meeting.  Washington,  D.  C.,  May 
16  to  18.  Secretary,  D.  A.  Skinner,  Riggs 
Bldg.,  Washington,  D.  C. 

National  Association  of  Office  Managers: 

Annual  meeting,  Washington,  D.  C..  Mav 
18  to  20.  Secretary,  F.  L.  Rowland. 

American  Society  for  Steel  Treating: 
Pittsburgh  Section  meeting.  Bureau  of 
Mines  Auditorium,  Pittsburgh,  Pa.,  May 
26  and  26. 

American  Foundrymen's  Association : 

Annual  meeting,  Rochester,  N.  Y..  week  of 
June  5.  Secretary,  C.  E.  Hovt,  140  South 
Dearborn  St.,  Chicago.  I1L 

American  Railway  Association:  Section 
III,  Mechanical:  Annual  meeting,  Atlantic 
City,  June  14  to  21.  (Formerly  the  Master 
Car  Builders  and  the  Association  of  Mas- 
ter Mechanics.) 

Society  of  Automotive  Engineers:  Sum- 
mer meeting,  White  Sulphur  Springs 
W.  Va.  June  20  to  24.  C.  F.  Scott,  29 
West  39th  St.,  New  York  City,  is  chairman 
of  the  convention  committee. 

American  Society  for  Tenting  Materials  • 

Twenty-fifth  annual  meeting,  Chalfonte- 
Haddon  Hall  Hotel,  Atlantic  City,  June 
26  to  July  1.  Secretary,  C.  L.  Warwick- 
1315  Sprue*  St.,  Philadelphia,  Pa, 
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Beaming  and  Chamfering  Machine,  Opposed  Spindle 
Murchey  Machine  and  Tool  Co.,  Detroit,  Mich. 

"American  Machinist,”  December  29,  1921. 


The  machine  is  intended  lor 
reaming  and  chamfering  nipples, 
but  can  be  equipped  with  dies  for 
threading  nipples  from  i to  J-ir.. 
pipe  size,  or  can  be  arranged  for 
threading  tees,  valves,  studs  and 
other  work  threaded  on  both  ends. 

The  nipple  is  held  in  a central 
vice  opened  and  closed  by  a 
treadle.  The  spindles  carrying 
the  tools  are  fed  to  the  work 
by  the  pilot  wheel.  The  counter- 
shaft has  two  drive  pulleys  for 
different  speeds,  and  together 
with  a 4-step  cone  pulley,  pro- 
vides for  eight  changes  of  speed.  The  capacity  is  for  nipples  for 
| to  2-in.  pipe,  and  12  in.  in  length.  Floor  space,  8x2  ft. 
Weight,  1.200  lb. 


Blower  Unit.  Motor-Driven.  Positive-pressure,  Stewart 

Chicago  Flexible  Shaft  Co.,  Chicago,  111. 

"American  Machinist,”  December  29,  1921. 


This  blower  unit  supplies  the 
pressure  for  a heat-treating  fur- 
nace Independent  of  the  main 
power  plant ; and  obviates  the  ex- 
pense of  running  the  large  plant 
motor  when  only  enough  power  is 
required  to  operate  the  blower.  It 
is  adaptable  for  small  Installa- 
tions. and  is  made  In  four  sizes 
accommodating  blowers  Nos.  3 to 
6 with  motors  of  from  1 to  21  hp. 


Marking  Machine,  Tubing.  Rotury 

Noble  & Westbrook  Manufacturing  Co.,  Hartford,  Conn. 
"American  Machinist,"  December  29,  1921. 


The  machine  Is  used  for  stamp- 
ing names  and  patent  marks  on 
small  tubing,  and  is  power  driven 
through  a three-step  cone  pulley. 

Power  is  transmitted  to  the  table 
through  worm  gearing.  The 
table  of  the  machine  revolves, 
passing  the  work  over  the  die  and 
making  the  mark.  It  Is  divided 
into  six  equal  parts,  each  having 
a mandrel  upon  which  the  work 
Is  fed  by  hand.  A cam,  raising  a 
lever,  ejects  the  work  automat- 
ically. The  machine  can  be  fur- 
nished for  marking  any  size  tub- 
ing of  short  length.  It  weighs  about  90  lb. 


Broaching  Press,  Vertical,  Power 

Lucas  Machine  Tool  Co.,  Cleveland,  Ohio. 

“American  Machinist,”  December  29,  1921. 


The  machine  is  intended  for  the  opera- 
tion of  push-broaches.  It  requires  only 
short  broaches,  and  allows  the  work  to 
rest  on  a horizontal  surface.  Motion  is 
transmitted  to  the  ram  through  gearing 
controlled  by  a lever  at  the  front.  A 
gage  mounted  on  the  ram  registers  pres- 
sure exerted.  The  motor  runs  at  1,200 
r.p.m..  and  Is  of  either  7J  or  10  hp. 
The  machine  Is  made  In  two  sizes,  with 
capacities  of  16  and  30  tons,  respectively. 
The  speed  of  the  ram  on  the  cutting 
stroke  Is  9 ft.  and  6 ft.  per  minute  re- 
spectively, and  on  the  return  stroke,  21 
and  16  ft.  per  minute.  The  maximum 
distance  from  base  to  ram  Ib  ordinarily 
48  In.,  but  may  be  either  60  or  72  in. 
Weights.  2,900  and  3.800  lb.  respectively. 
Export  box,  125  and  150  cubic  feet. 


Control,  Planer,  Electric,  O.E. 

General  Electric  Co.,  Schenectady,  N.  T. 

“American  Machinist,”  December  29,  1921. 

The  apparatus  prevents  tables 
of  electrically  controlled  planers 
from  overtraveling,  employing  the 
dynamic  system  of  braking.  The 
equipment  consists  of  a control 
panel  on  which  are  mounted  rheo- 
stats and  contactors,  resistance, 
master  switch  or  push  button, 
which  is  used  In  connection  with 
a standard  direct-current,  re- 
versible adjustable-speed  motor. 

The  control  is  furnished  in  two 
types,  one  with  and  one  without 
a resistance-selecting  contactor. 

The  selective  resistance  contactor 
enables  the  machine  to  operate 
with  small  tool  clearance,  and  also 
where  the  duty  varies  from  no 
load  to  full  load,  and  where  cuts  are  made  to  the  end  ot  the 
travel. 


Staybolt  Attachment,  Threading 

Acme  Machine  Tool  Co.,  Cincinnati,  Ohio. 

"American  Machinist,”  December  29,  1921. 


The  attachment  Is  Intended  for 
use  on  turret  machines.  Two  die- 
heads  are  used,  and  when  set  by 
a master  or  staybolt  tap,  their 
simultaneous  cutting  insures  that 
both  threaded  portions  on  the 
staybolt  will  have  the  same  lead 
as  a continuous  thread.  The  die- 
head  at  the  rear  is  adjustably 
mounted,  so  that  any  length  of 
staybolt  within  range  of  the  ad- 
justment can  be  cut.  The  attach- 
ment Is  made  to  lit  the  2J  x 26-in„ 

31  x 36-in.,  and  No.  3 universal 
machines.  By  its  use  staybolts’  can  be  made  from  forging  or 
from  a bar. 


Speed  Transformer.  Combined  Worm  and  Spur  Gear 
Natisch  Gear  Works,  451  Hudson  Ave.,  Brooklyn,  N.  V. 
"American  Machinist,”  December  29,  1921. 


Gear  Shaper,  High-Speed,  No.  7 

Fellows  Gear  Shaper  Co.,  Springfield,  Vt. 

"American  Machinist,”  January  5,  1922 


The  transformer  can  be  fur- 
nished for  speed  reductions  rang- 
ing from  76:1  to  600:1  by  using 
different  gear  ratios.  The  Illus- 
tration shows  a transformer  for 
delivering  i hp.  at  a speed  re- 
duction of  600:1.  The  case  is 
cast  iron,  oil  tight  and  rust 
proof. 


The  shaper  is  intended  to  handle 
any  form  of  gear  in  a standard  auto- 
mobile transmission,  and  can  also 
be  adapted  to  the  cutting  of  helical 
and  herringbone  gears.  It  performs 
roughing  and  finishing  cuts  auto- 
matically at  the  same  setting  and 
with  the  same  cutter.  A gear-type 
cutter  Is  used  to  generate  the  teeth. 
The  light  weight  cutter  spindle  is  held 
in  a straight  path  by  guides,  and  is 
reciprocated  by  a connecting  rod  and 
crank  arm.  The  work  spindle  car- 
ries a reverse-taper  arbor.  Gears  are 
provided  for  securing  seven  feeds.  The 
coarsest  feed  is  435  strokes  for  one 
revolution  of  the  cutter ; the  finest 
feed  is  1,735.  Roughing  and  finishing 
cuts  are  taken  at  the  same  feed  and 
speed. 


Clip,  paste  on  8 x 5-in.  cards  and  file  as  desired 
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The  Weekly  Price  Guide 


THIS  WEEK’S  MARKET 

Advances— Pig  iron,  No.  2 foundry,  up  $1  per  gross  ton 
in  Philadelphia  and  Chicago;  foundry,  basic  and  bessemer 
up  $2.46  in  Pittsburgh.  Basic  in  better  demand  in  the 
Eastern  states.  Steel  sheets  up  $3  per  ton  at  Pittsburgh 
mills;  quoted  at  $3.90  as  against  $3.76@$3.90  per  100  lb.  in 
New  York  warehouses. 

Tin  quoted  in  New  York  at  301c.  as  against  298c.;  lead 
at  51c.  advanced  from  5A>c.  and  zinc  at  58c.  as  compared 
with  51c.  per  lb.  one  week  ago.  Brass  rods  up  lc.  and  brass 
wire  lie.  per  lb.  in  Cleveland. 

Declines — Nickel  ingots  and  shot  quoted  at  36c.  as 
against  41c;  electrolytic  at  39c.  as  compared  with  44c.  per 
lb.  formerly.  Monel  metal  products  down  2c.@6c.  per  lb. 
f.o.b.  Bayonne. 

The  official  Pittsburgh  mill  price  of  $1.50  for  structural 
shapes  and  soft  steel  bars  continues  to  gain  in  firmness. 
Plates,  however,  are  quoted  at  $1.40@$1.50  per  100  lb. 


IRON  AND  STEEL 

PIG  IRON  — Per  gross  ton  — Quotations  compiled  by  The 


Matthew  Addy  Co.: 

CINCINNATI 

No.  2 Southern $21.00 

Northern  Basic 2102 

Southern  Ohio  No.  2 21.52 

NEW  YORK— Tidewater  Delivery 

Southern  No.  2 (Silicon  2.25  to  2.75) 26.87 

BIRMINGHAM 

No.  2 Foundry 16.50 

PHILADELPHIA 

Eastern  Pa.,  No.  2x,  2.25-2.75  sil 22.26 

Virginia  No.  2 28.74 

Basic 20  25 

Grey  Forge 21.00 

CHICAGO 

No.  2 Foundry  local 20. 70 

No.  2 Foundry,  Southern,  sil  2.25@2.75 22.67 

PITTSBURGH,  including  freight  charge  from  Valley 

No.  2 Foundry 21.46 

Basic 20.46 

Bessemer 21.46 


IRON  MACHINERY  CASTINGS— In  cents  per  pound: 


Light  Medium  Heavy 

Pittsburgh 9.0  6.0  3.0 

Philadelphia 8.0  5.0  2.63 

Atlanta 5.5  4.5  4.0 

Detroit 7.0  4.5  3.0 

Birmingham 16.0  7.5  2.5 

Denver 8.0  6.0  5.0 

New  Orleans 6.0  5.0  4.0 

Minneapolis 9.0  6.0  4.5 

New  York 9.0  6.0  3.0 

Cincinnati 6.0  5.0  4.5 

Cleveland 6.75  4.5  2 6 


Galvanized  steel  sheets: 


Nos.  10  and  1 1. 

3.00 

3.90 

3.75 

4.15 

Nos.  12  and  14. 

3.10 

4.00 

3.85 

4.25 

Nos.  17  and  21. 

3.40 

4.30 

4.15 

4.55 

Nos.  22  and  24. 

3.55 

4.45 

4.30 

4.70 

No.  26 

3.70 

4.60 

4.55 

4.85 

No.  28 

4.00 

4.90 

4.75 

5 15 

WROUGHT  PIPE — The  following  discounts  are 

to  jobbers  for 

carload  lots  on  the  latest  Pittsburgh  basing  card: 

Steel 

BUTT  WELD 

Iron 

Inches 

Black  Galv. 

Inches 

Black 

Galv. 

1 to  3 

71 

58} 

} to  1}. . 

44} 

29} 

LAP  WELD 

2 

64 

51} 

2 

39} 

25} 

2}  to  6 

68 

55} 

2}  to  4.. 

42} 

29} 

7 to  8 

65 

51} 

4}  to  6. . 

42} 

29} 

9 to  12 

64 

50} 

7 to  12.. 

40} 

27} 

BUTT  WELD,  EXTRA  STRONG,  PLAIN  ENDS 


1 to  1} 

...  69 

57} 

\ to  1} 

...  44} 

30} 

2 to  3 

...  70 

58} 

LAP 

WELD,  EXTRA  STRONG,  PLAIN  ENDS 

2 

.. . 62 

50} 

2 

..  40} 

27} 

2}  to  4 

...  66 

54} 

2}  to  4.  ... 

..  43} 

31} 

4}  to  6 

. ..  65 

53} 

4}  to  6 

..  42} 

30} 

7 to  8 

. ..  61 

47} 

7 to  8 

..  35} 

23} 

9 to  12 

...  55 

41} 

9 to  12 

..  30} 

18} 

Malleable  fittings.  Classes  B and  C,  Banded,  from  New  York 
stock  sell  at  net  list.  Cast  iron,  standard  sizes,  20-5%  olf. 


WROUGHT  PIPE— Warehouse  discounts  as  follows: 

New  York  Cleveland  Chicago 
Black  Galv.  Black  Galv.  Black  Galv. 
1 to  3 in.  steel  butt  welded.  66%  53%  60}%  47}%  62}%  48}% 
; 2}  to  6 in.  steel  lap  welded.  61%  47%  58}%  44}%  591%  45}% 
Malleable  fittings.  Classes  B and  C,  Banded,  from  New  York 
stock  sell  at  list  less  10%.  Cast  iron,  standard  sizes,  32-5%  off. 

MISCELLANEOUS — Warehouse  prices  in  cents  per  pound  in 
100-lb.  lots: 


Open  hearth  spring  steel  (base)  . 

Spring  steel  (light)  (base) 

Coppered  Bessemer  rods(base).. 

Hoop  steel 

Cold  rolled  strip  steel 

Floor  plates 

Cold  finished  shafting  or  screw. . 

Cold  finished  flats,  squares 

Structural  shapes  (base) 

Soft  steel  bars  (base) 

Soft  steel  bar  shapes  (base). . . . 

Soft  steel  bands  (base) 

Tank  plates  (base) 

Bar  iron  (2.00@2.10  at  mill).  . . 

Drill  rod  (from  list) 

Electric  welding  wire: 


to  } 


New  York  Cleveland  Chicago 


4.00 

6 00 

4.50 

6.00 

6 00 

6.00 

7.00 

8 00 

6.03 

3.38 

2.56 

3.13 

6.25 

8.25 

6.50 

4.60 

4.56 

4.98 

3.35 

3.00 

3.15 

3.85 

3 50 

3.65 

2.48 

2.31 

2.38 

2.38 

2.21 

2.28 

2.38 

2.21 

2.28 

2.98 

2.88 

2.48 

2.31 

2.38 

2.38 

2.21 

2.28 

55@u0% 

55% 

50% 

8.50. . . . 

. 12@13 

7.15.... 

. ,11@12 

6.75.... 

. 10@11 

METALS 


SHEETS — Quotations  are  in  cents  per  pound  in  various  cities 
from  warehouse;  also  the  base  quotations  from  mill: 

Pittsburgh, 

Large 

Blue  Annealed  Mill  Lots  New  York  Cleveland  Chicago 


No.  10 2.25  3.28  3.10  3.38 

No.  12 2.30  3.33  3.15  3.43 

No.  14 2.35  3.38  3 20  3.48 

No.  16 2.55  3.48  3.30  3.58 

Black 

Nos.  17  and  21.  2.85  3.80  3 55  3.95 

Nos.  22  and  24.  2.90  3 85  3 60  4.00 

Nos.  25  and  26.  2.95  3 90  3.65  4.05 

No.  28 3.00  4.00  3.75  4.15 


Current  Prices  in  Cents  Per  Pound 


Copper,  electrolytic  (up  to  carlots).  New  York 13.50 

Tin,  5-ton  lots,  New  York 30.50 

Lead  (up  to  carlots),  St.  Louis,  4.90;  New  York 5.25 

Zinc  (up  to  carlots),  St.  Louis,  5.27};  New  York 5.62} 


Aluminum,  98  to  99%  ingots,  1-15  New  York  Cleveland  Chicago 

ton  lots..... 19.20  20.00  18.00 

Antimony  (Chinese),  ton  spot 5 .00  6.50  6.25 

Copper  sheets,  base 19.50@20.50  20.50(5)21  23.00 

Copper  wire  (carlots) 14(314.25  17.00  16.25 

Copper  rods  (ton  lots) 19.25  21.50  19.50 

Copper  tubing  (100-lb.  lots) 20.75  22.50  23.00 

Brass  sheets  (100-lb.  lots) 16.25  16.50  18.75 

Brass  tubing  (100-lb.  lots) 18.00  18.50  20.50 
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METALS— Continued 


14.25 

16.00 

15.75 

16.75 

17.75 

9.50 

17.25 

15.75 

36.00 

39.00 

18.00 

22.00 

19.00 

30.80 

39.50 

36.00 

15.50 

13.50 

9.00 

SPECIAL  NICKEL  AND  ALLOYS— Price  in  cents  per  lb. 

Malleable  nickel  ingots 45 

Malleable  nickel  sheet  bars 47 

Hot  rolled  rods,  Grades  "A”  and  “C”  (base) 50 

Cold  drawn  rods,  Grades  “A”  and  “C”  (base) 60 

Copper  nickel  ingots 37 

Hot  rolled  copper  nickel  rods  (base) 45 

Manganese  nickel  hot  rolled  (base)  rods  “D” — low  manganese  54 
Manganese  nickel  hot  rolled  (base)  rods  “D" — high  manganese  57 
Base  price  of  monel  metal  in  cents  per  lb.,  f.o.b.  Bayonne,  N.J.: 

Shot 32.00  Hot  rolled  machined  rods  (base). . . 48.00 

Blocks 32.00  Hot  rolled  rods  (base) 40.00 

Ingots 38.00  Cold  drawn  rods  (base) 50.00 

Sheet  bars. . . 40.00  Hot  rolled  sheets  (base) 45.00 


OLD  METALS — Dealers'  purchasing  prices  in  cents  per  pound: 

New  York  Cleveland  Chicago 


10.00 

10.50 

10.25 

9.50 

10.00 

9.25 

8.50 

8.50 

8.25 

3.75 

3.50 

3.65 

2.75 

2.50 

3.00 

5.75 

5.50 

8.00 

4.25 

4.25 

4.75 

5.00 

5.00 

5.00 

2.75 

2. 00 

2.50 

MISCELLANEOUS 

Cleve- 

New  York  land 

Cotton  waste,  white,  per  lb. .. . 30.075@30.I0  30.12 

Cotton  waste,  mixed,  perl  b 055@. 09  .09 

Wiping  cloths  per  M.,  13Jxl3}..  50.00 

Wiping  cloths  per  M.,  13 }x20J.  55.00 

_ _r  . . 1 • i A OA  1 PA 


Sil  soda,  100  lb.  lots 2.80  2.50  2.65 

Roll  sulphur,  360  lb.  bbl.,  per  100 

lb 2.85  3.25  3.30 

Linseed  oil,  per  gal.,  5 bbl. lots. . . . 82@.83  1.06  .90 

White  lead,  dry  or  in  oil lOOlb.kegs.  New  York,  12. 25 

Red  lead,  dry lOOlb.kegs.  New  York,  12. 25 

Red  lead,  in  oil lOOlb.kegs.  New  York,  13.75 

Fire  clay,  per  75  lb.  bag _ -80  J-00 

Coke,  prompt  furnace,  Connell sville..  .per  net  ton  S3.25@S3.50 
Coke,  prompt  foundry,  Connells ville,.  .per  net  ton  S4.25@S4.75 


75-10% 


TIN  PLATES — American  Charcoal  Plates — Bright — Cents  per  lb. 

New  Cleve- 

York  land  Chicago 

“AAA”  Charcoal  Melyn  Grade: 

IC,  20x28,  112  sheets 20.00  18.25  18.50 

IX,  20x28,  112  sheets 23.00  21.00  20.90 

“A”  Charcoal  All  a ways  Grade: 

IC,  20x28,  11Z  sheets 17.00  16.00  17.00 

IX,  20x28,  112  sheets 20.00  18.75  19.60 

Coke  Plates,  Bright 

Prime,  20x28  in.: 

100-lb.,  112  sheets 12.50  12.00  14.50 

IC,  112  sheets 12.80  12.30  14.80 

Terne  Plate 

Small  lots,  8-lb.  Coating: 

100-Ib.,  14x20 7.00  5.60  7.25 

IC,  14x20 7.25  5.85  7.40 


SHOP  SUPPLIES 

Current  Discounts  from  Standard  Lists 


New  Cleve- 
York  land  Chicago 

Machine  Bolts: 

All  sizes  up  to  1x30  in 60-5%  60-10%  60-10-10% 

1J  and  1 }x3  in.  up  to  12  in 50%  60-10-10%  60-10% 

With  cold  punched  sq.  nuts 50%  

With  hot  pressed  hex.  nuts  up  to  1x30 

in.  (plus  std.  extra  of  10%) 55%  S4.00  off 

Button  head  bolts,  with  hex.  nuts 35%  33.90  net 

Hex.  head  and  hex.  nut  bolts 40%  65-5% 

I.ag  screws,  coach  screws 65%  65-5% 

Square  and  hex.  head  cap  screws. ...  75— 10%  75%  70-10% 

Carriage  bolts,  up  to  1 in.  x 30  in 50-10%  60-10%  50-5% 

Bolt  ends,  with  hot  pressed  nuts 60%  55% 

Tap  bolts,  hex.  heads 25%  

Semi-finished  nuts  | and  larger 75%  75-10%  80% 

Case-hardened  nuts 65%  

Washers,caat  iron,  Jin., per  1001b.  (net)  34.50  33.50  33.50 

Washers, cast  iron,  i in. per  100  lb.  (net)  3.75  3.50  3.50 

Washers,  round  plate,  per  1001b.  Offlist  4.00  ....  3.50  net 

Nuts,  hot  pressed,  sq.,  per  100  lb.  Offlist  3.00  3.50  4.00 

Nuts,  hot  pressed,  hex., per  100 lb.  Offlist  3.00  3.50  4.00 

Nuts,  cold  punched,  sq.,pcr  100 lb.Offlist  3.00  3.50  4.00 

Nuts, cold  punched,  hex.,  per  100  lb.Off  list  3.00  3.50  4.00 

Rivets: 

Rivets,  A in.  dia.  and  smaller 60-5%  60-10-10%  65-5% 

Rivets,  tinned 60-5%60-10-10%44c.net 

Button  heads  J-in.,  j-in.,  1x2  in.  to  5 

in.,  per  100  lb (net)  33.35  33.25  33.00 

Cone  heads,  ditto (net)  3.45  3.35  3.10 

1J  to  lj-in.  long,  all  diameters, 

EXTRA  per  1001b.  . 0.25  0.15 

f in.  diameter EXTRA  0.15  0.15 

J in.  diameter EXTRA  0.50  0.50 

1 in.  long,  and  shorter EXTRA  0.50  0.50 

Longer  than  5 in EXTRA  0.25  0.25 

Less  than  200  lb EXTRA  0.50  0.50 

Countersunk  heads EXTRA  0.35  33.35  base 

Copper  rivets 60-5%  50%  50-10% 

Copper  burs 40%  50%  


3.00  3.50 


33.50 
3.50 
3.50  net 
4.00 
4.00 
4.00 
4.00 


0.25  0.25 

0.50  0.50 

0.35  33.35  base 

60-5%  50%,  50-10% 
40%  50%  


Chicago 

30.12 

.09 

55.00 

65.00 
2.65 


Lard  cutting  oil  (50  gal.  bbl.)  per  gal.  30.65  30.50  30.67J 

Machine  oil,  lubricating, (50  gal.  bbl.) 

per  gal 0.45  0.35  0.40 

Belting — Present  discounts  from  list  in 
fair  quantities  ( J doz.  rolls) 

Leather: 

Light  grade 50%  50-5%  60-10% 

Medium  grade 40-5%  40-10-2J%  50%, 

Heavy  grade 35%  40%  40-5% 

Rubber  and  duck: 

First  grade 60-5%  50-10%40-10% 

Second  grade 60-10-5%,  60-5%,  60-5% 

Abrasive  materials — Insheets9xl  1 in.: 

No.  1 grade,  per  ream  of  480  sheets, 


Emery  paper 


Flint  cloth,  regular  weight,  width  3 J 
in.,  No.  1 grade,  per  50  yd.  roll, 
Emery  discs,  6 in.  dia.,  No.  1 grade, 
per  100. 

Paper 

Cloth 


35.84 

33.85 

36.48 

8.80 

11.00 

8.80 

27.84 

32.75 

29.48 

4.50 

4.95 

1.32 

1.49 

3.02 

. . * . • 

3.20 
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Machine  Tools 


Conn.,  Bridgeport— The  Fabric  Machine 
Co.,  307  Centre  St.,  manufacturer  fabric 
cutting  machinery — one  12  in.  or  13  in.  x 
16  ft.  lathe  (used). 

Del.,  Claymont — The  Worth  Steel  Co. — 
motor  driven  plate  shear,  with  knife  80-110 
in.  long,  % in.  cutting  capacity. 

D.  C.,  Wash. — The  Southern  Ry.  1300 
Pennsylvania  Ave.,  C.  R.  Craig,  Geni. 
Purch.  Agt. — valve  seat  planer. 

Ia.t  Dubuque — Adams  Co.,  295  6th  St. — 
sheet  metal  brake  for  10  gauge  material, 
(used  preferred). 

Ia.,  Muscatine — The  Roach  & Musser  Co. 
— Model  B Mattison  turning  lathe. 

111.,  Chicago — The  Atchison,  Topeka  & 
Santa  Fe  R.R.,  80  East  Jackson  Blvd.,  M. 
J.  Collins,  Purch.  Agt. — one  500  ton  double 
end  hydraulic  wheel  press  ; one  90  in.  motor 
driven  driving  wheel  lathe ; one  heavy  duty 
double  end  car  axel  lathe  with  motor  drive ; 
one  300  lb.  Beaudry  hammer ; one  52  in. 
car  wheel  lathe  ; one  4 ft.  radial  drill  and 
one  15  ton  crane. 

111.,  Chicago — The  Natl.  Stamping  & 
Electric  Wks.,  424  South  Clinton  St. — two 
Brown  & Sharpe  No.  2|  hand  screw  ma- 
chines. 

111.,  Chicago  — The  Paidar  Co.,  1129 
North  Wells  St. — one  No.  2 Universal  mill- 
ing machine ; one  4 spindle  back  geared 
drill  press  ; one  2 spindle  small  drill  press. 

111.,  Chicago — W.  A.  Spinks  & Co.,  362 
West  Erie  St..  A.  Hoskin,  Purch.  Agt. — 
one  small  engine  lathe,  Star  preferred  or 
similar  make. 

111.,  Chicago — The  Underwriters  Labora- 
tories, 207  East  Ohio  St..  W.  H.  Merrill, 
Pres. — one  20  or  24  in.  Barnes  Drill  Co., 
self  oiling,  all  geared  drill  and  tapper, 
geared  motor  drive,  also  a 24  in.  Potter  & 
Johnson  universal  shaping  machine,  geared 
motor  drive,  (both  used). 

111.,  Englewood — The  Englewood  Optical 
Co..  5958  Eggleston  Ave..  E.  E.  Hilborn, 
Mgr. — small  scrt‘w  cutting  lathe,  bench  or 
engine  type  with  draw  in  spindle  and  col- 
lets. milling  attachment  and  usual  equip- 
ment. Want  to  use  lathe  for  ex- 
perimental tool  and  instrument  work.  6 to 
8 in.  swing,  15  to  18  in.  between  centers, 
weight  between  75  and  150  lb.,  small  bench 
drill  press  of  sensitive  type  and  small 
shaper.  4 to  8 in.  stroke,  if  possible  with 
slotting  attachment,  or  milling  machine 
that  would  answer  same  purpose  as  shaper. 

Ky„  Central  City — The  Triangle  Machin/e 
Wks.,  Tnc.,  W.  B.  Mix,  Secy.  Treas.  and 
Genl.  Mgr. — oi$e  26  ft.  and  one  8 ft.  lathe  ; 
milling  machine;  48  in.  radio  drill  press; 
60  ton  hydraulic  press;  cylinder  grinder; 
hack  saw  and  other  small  tools,  (used). 

Mich.,  Detroit  — The  Central  Machine 
Products  Co.,  1052  Morrell  St. — one  20  in. 
to  24  In.  back  geared  drill  press  (used). 

Mo..  Joplin — Fiflels  & Jones,  2330  Anna 
Baxton  Ave.  (machine  shop  and  planing 
mill).  O.  K.  Jones,  Mgr. — planing  machin- 
ery and  lathe. 


Mo.,  Joplin — The  Ozark  Motors  Co.,  822 
Joplin  St.,  A.  McClaren,  Purch.  Agt. — bor- 
ing machine  for  automobile  cylinders. 

N.  J.,  Plainfield — The  Natl.  Vitaphone 
Corp..  112  North  Ave.,  (phonographs),  C. 
B.  Repp,  Pres. — punch  presses,  screw  ma- 
chines and  other  automatic  machinery. 

N.  Y..  Brownville — F.  Page — threading 
and  tapping  machine  for  Water  Bd. 

N.  Y„  Lowvllle — G.  A.  Smith  Co..  State 
and  Jackson  St.,  G.  A.  Smith,  Purch.  Agt. 
— small  back  geared  engine  lathe ; miller 
and  upright  post  drill ; air  compressor  and 
tank. 

N.  Y.,  Offdenftbnrff — E.  and  H.  Burns  Co., 
22  Lake  St. — sheet  meral  punch  press  and 
one  forming  roll. 

N.  Y.,  Ogdensburg — Starter,  Ignition  & 
Battery  Service  Co.,  23  Washington  St.,  G. 
P.  Haven,  Purch.  Agt. — light  lathe  to  carry 
polishing  mandrel  also  complete  battery  re- 
charging machinery  and  equipment. 

N.  Y.,  Utica — A.  Becker.  513  William  St. 
— one  16  in.  black  geared  engine  lathe  and 
bench  miller  also  high  speed  twist  drills. 

N.  Y..  Waverly — The  James  Taylor  Co., 
Fulton  St.,  (battery  repair  and  charging) 
— complete  battery  charging  plant  and  ma- 
chinery and  equipment  for  repairs. 

O. ,  Cincinnati — The  Jones  Machine  Tool 
Co.,  435  East  Pearl  St.,  A.  Jones.  Purch. 
Agt. — one  48  in.  x 20  ft.  lathe;  72  in.  bor- 
ing mill ; 60  in.  open  side  planer,  12  ft. 
table ; 24  in.  shaper. 

O.,  Cincinnati — W.  Powell  Co.,  3233 
Colerain  Ave.,  manufacturer  of  valves — • 
double  spindle  milling  machine  for  milling 
tapered  squares  on  valve  stems. 

O.,  Cincinnati — The  Randle  Mchy.  Co., 
1735  Powers  St..  G.  Bierbaum,  Purch.  Agt. 
— angle  iron  shear  to  cut  and  punch  6 in. 
angles;  8 in.  Bignall  & Keeler  pipe  thread- 
ing machine,  motor  driven.  250  volt,  D.  C. 
motor ; hydraulic  wheel  press  200  to  300 
ton  ; car  wheel  boring  mill  for  wheels  33  in. 
diameter,  on  thread,  and  to  bore  43  In. 
hole. 

O..  Cincinnati — The  Smith  Mchy.  Co.,  6 
East  3rd  St.,  J.  G.  Smith,  Purch.  Agt. — 
one  No.  60  Heald  cylinder  grinder;  20  in. 
drill  press  «and  a No.  13  Toledo  or  No.  39 
Bliss  press  with  3 in.  stroke. 

O.,  Cleveland — Chandler  & Price  Co., 
6500  Carnegie  Ave. — heavy  duty  drilling 
machine. 

O..  Cleveland — The  Cooper  Spring  Co., 
2220  Center  St. — Brinnell-Hardin  testing 
machine. 

O..  Cleveland — The  Rail  Welding  & 
Bonding  Co.,  1615  Collamer  St.-one  80  to 
100  ton  geared  press,  (used). 

O..  Marion — The  Murdock  Dishwashing 
Machine  Co..  P.  H.  Ryder,  Pres. — several 
kinds  of  metal  working  machinery. 

Pa,,  Corry — The  United  States  Chair  Co., 
J.  B.  Patterson,  Pres,  and  Treas. — one  back 
knive  lathe. 

Pa.,  Pittsburgh — C.  L.  Flaccus  Glass  Co., 
1107  Empire  Bldg. — one  16  in.  and  one  18 
in.  lathe  suitable  for  glass  mould  work. 

WIs.,  Madison — W.  F.  Clark,  2105  Keyes 
Ave. — equipment  for  garage,  including 
pumps,  oil  storage  tank,  etc. 

WIs.,  Milwaukee — A.  Graunke  & Son.  431 
28th  St.  (sheet  metal  workers) — sheet 
metal  brake  and  gutter  former. 

Win.,  Milwaukee — The  Wisconsin  Auto 
Exchange.  116  Sycamore  St. — one  gear 
press, 


WIs.,  Milwaukee — C.  Zawatzkl.  851  So- 
bieski  St. — lathe,  drill  press  ana  gasoline 
storage  tank  and  pump. 

WIs..  Sparta  — F.  J.  Domke  — equipment 
and  auto  repair  machinery  for  proposed 
garage  on  South  Water  St. 

WIs.,  Stockbridge  — The  Stockbrldge 
Sheet  Metal  & Plumbing  Co.,  c/o  N.  Karls 
— sheet  metal  working  machinery. 

Ont.,  Delhi  — M.  C.  Beecroft  — complete 
equipment  for  modern  garage  and  auto 
repair  shop.  Estimated  cost,  $10,000. 

Ont.,  Sarnia — The  Dominion  Alloy  Steel 
Corp.,  Sarnia,  C.  H.  Wills,  Marysville, 
Mich.,  interested  — equipment  and  elec- 
trically operated  furnaces  for  steel  plant 
on  St.  Clair  St. 

Ont.,  St.  Thomas — The  City  Council,  A. 
Stokes,  Chn. — equipment  for  repair  shop 
and  gasoline  station. 


Machinery 


Flo.,  Bradentown — J.  L.  Waterbury  Co. 
— complete  narrow  gauge  railroad  equip- 
ment, Including  locomotives,  cars,  tracks 
etc. 

Ga..  Thomasvllle  — The  Dawes  Constr. 
Supply  Co.,  P.  O.  Box  314,  J.  P.  Dawes. 
Mgr. — complete  line  of  machinery  for  the 
manufacture  of  sand  paper. 

Ia.,  Des  Molnea — The  Des  Moines  Print- 
ers Exchange,  310  2nd  St. — printing  press 
and  stereotype  machine. 

IU.,  Chicago— G.  A.  Deveneau,  652  South 
State  St. — -filter  press,  2 ft.  square,  8 to  12 
leaves,  with  or  without  pump,  electrical  or 
steam  driven  (used). 

Mass..  Boston — W.  H.  Field  Co.  39 
Washington  St.,  N. — woodworking  ma- 
chinery. 

Mass.,  Whltlnsvllle — The  Whitln  Machine 
Wks.,  Main  St. — one  20  ton  hand  power 
crane,  45  ft.  8 in.  span, 

Mich.,  Detroit— A W.  Fellers,  6035  14th 
Ave. — planer  and  matcher,  (used). 

Mich.,  Detroit— E.  R.  Sloat,  5983  Wood- 
ward Ave. — complete  plating  outfit,  (used). 

Minn.,  Bandette — V.  H.  Ricci,  P.  O.  Box 
101 — type  setting  machine. 

Minn-  Minneapolis — H.  C.  Johnson,  2730 
Lyndale  Ave.,  S.  (creamery  products) — 
power  machinery,  churns,  mixers,  etc. 

Minn.,  Minneapolis  — The  Strutwear 
Knlting  Co.,  731  East  14th  St.  — W.  A. 
Struthers.  Secy. — knlting  machinery,  full 
fashion,  for  proposed  factory. 

Minn.,  Minneapolis — The  Western  News- 
paper Union,  200  North  3rd  St. — cylinder 
cutter. 

Minn..  St.  l.ou  1 - Park — The  Minneapolis 
Concrete  Co.,  J.  C.  Melville.  818  Builders 
Exchange  Bldg.,  Minneapolis,  Secy. — belt 
elevators,  mixers,  block  machine,  gravity 
conveyors,  lift  truck,  and  two  electric 
motors. 

Minn.,  Wells—1 The  Mirror,  J.  E.  Schofield. 
Purch.  Agt. — four  page  press. 

Mo.,  Dodson — L.  Stewart — one  6x9  cir- 
cular printing  press  and  type. 

Mo.,  Joplin — W.  F.  Barnett,  1607  Main 
St. — electric  paper  cutter  for  Job  printing 
plant. 

Mo.,  Joplin — D.  W.  Gahagan  ft  Son,  107 
West  9th  St.,  E.  M.  Gahagan,  Purch.  Agt. 
— printing  press. 
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Mo.,  Joplto— The  Joplin  Machinery  Ex- 
change, 211  East  4th  St.,  R.  M.  Clark,  Mgr. 
—two  or  three  2,  3,  4 or  5 ton  24  or  36  in. 
gage  electric  locomotives  for  mine  work, 
either  storage  battery  or  trolley  type 
(used). 

Mo.,  Kansas  City  — Brown-Preuss  Sta- 
tionery Co.,  918  Grand  Ave.,  J.  Brown. 
Purch.  Agt. — multi-color  printing  press. 

Mo.,  Kansas  City— The  Drovers  Tele- 
gram Co..  Inc.,  1505  Genesee  St.,  W.  P. 
Neff,  Purch.  Agt. — folding  machine  for 
newspaper  plant. 

Mo..  Kansas  City — The  Lion  Oil  & Re- 
fining Co..  622  Finance  Bldg.,  V.  H.  Smith, 
Secy. — one  1,200  bbl.  agitator;  4 miles  of 
4 in.  pipe  line  ; couplings ; 15.000  bbl.  steel 
water  top  tank;  8 miles  of  2 in.  extra 
heavy  pipe;  miscellaneous  valves  and  fit- 
tings. 

Mo,  Kansas  City — The  Lowell  Press, 
3017  Main  St. — printing  press  and  supplies 
for  job  printing  plant. 

Mo,  Maplewood  — H.  E.  Lousche,  7208 
Anna  St.- — woodworking  machinery  for  saw 
mill. 

Mo,  Springfield — W.  E.  Green,  719  Boon- 
ville  Ave.— small  tools  including  hammers, 
anvils,  chisels,  wrenches  and  automatic 
bellows. 

Mo,  Valley  Park — The  Barbour  Boat  and 
Pattern  Co. — straightening  machine  and 
rolls. 

Neb,  Lincoln — The  Nebraska  Material  & 
Supply  Co,  117  North  9th  St,  W.  H.  Bixby, 
Purch.  Agt. — belt  driven  air  compressor, 
capacity  60  cu.ft,  60  to  70  lb.  pressure, 
(used). 

N.  J,  Newark — W.  H.  Hall,  563  18th  Ave. 
power  feed  rod  and  Dowel  machine, 
Hawker  No.  2 (used). 

N.  Y,  Binghamton — The  Binghamton 
Limestone  Co. — rock  crushing,  conveying 
and  grinding  machinery  for  agricultural 
lime  plant. 

N.  Y,  Binghamton — W.  S.  Jennings,  91 
Carroll  St. — pneumatic  marble  cutting, 
polishing  and  marking  machinery  and  tools. 

X.  Y„  Brooklyn — Berman  Bros,  ft  Llnde- 
man  Co,  Inc,  2384-2392  Atlantic  Ave, 
manufacturers  of  knit  goods— knitting 
machines.  7 and  9 in.  Sniker  top,  2 or  4 
feed,  285  and  365  needles  to  the  cylinder. 

N.  Y,  Brooklyn — A.  Starke,  50  Columbia 
9*. — electric  hoist,  | ton,  a.c. 

X.  Y,  Buffalo — Bd.  Edue.,  1401  Tele- 
phone Bldg,  D.  J.  Sweeney.  Purch.  Agt. — 
receive  bids  until  April  19  for  woodwork- 
ing tools. 

V,  Caledonia— The  New  York  Alfalfa 
Mills,  H.  R.  McKay,  Purch.  Agt. — grinding, 
sieving,  elevating  and  conveying  ma- 
chinery and  equipment  for  feed  mill. 

X.  Y,  Canandaigua — The  Central  Sash  ft 
Boor  Mfg.  Co,  R.  E.  Pool,  Purch.  Agt. — 
double  surface  planer;  rip  saw  and  table; 
sander. 

X.  Y,  Cattaraugus — F.  E.  Cobane.  Jef- 
ferson St. — air  compressor  and  tank  200 
lb.  pressure  : hydraulic  rim  press  and  2 ton 
triplex  chain  hoist. 

X.  Y„  Corning — Allen  ft  Andrews  Choc- 
olate Co,  67-71  West  Market  St. — W.  W. 
Allen.  Purch.  Agt. — candy  making  machin- 
ery and  equipment. 

X.  Y,  Corning — The  Corning  Brush  ft 
Sponge  Co,  Hart  St,  A.  Anderson,  Fuller 
Ave,  Purch.  Agt. — special  woodworking 
machinery  for  the  manufacture  of  brush 
backs  and  handles. 

X.  Y,  Deansboro — The  Deansboro  Feed 
* Lumber  Co. — woodworking  tools  and 
equipment. 

X.  Y,  Forestvllle — A.  E.  Dye  Milling  Co, 
H.  A.  Dye,  Purch.  Agt.— flour  and  feed 
grinding,  grading,  elevating  atgi  conveying 
equipment. 

X.  Y,  Gainesville— The  Gainesville  Dai- 
rymen’s League  — machinery  and  equip- 
ment also  cold  storage  system  for  pro- 
posed milk  pasteurization  and  bottling 
plant 

X.  Y,  Gonverneur — The  Gouverneur 
Limestone  Co. — crushing  and  grinding 
equipment  for  the  manufacture  of  agricul- 
tural lime. 

B.?’  ~ " Gouverneur— The  International 
Pulp  Co. — talc  grinding  machinery. 

X.  Y,  Henderson  Harbor — The  Snow 
parage  Co,  G.  Snow,  Purch.  Agt. — one  2J 
ton  capacity  triplex  chain  hoist  with  300 
it  track  and  traveler. 

X.  Y,  Jamestown — C.  F.  Carlson,  19  Nor- 
Wood  Ave. — small  blue  printing  machine. 

X.  Y,  Lackawanna— W.  J.  Lohr  Co,  Le- 
high  Ave.  an  ft  Ridge  Rd. — -machinery  and 
ecpdpment  for  50  ton  daily  capacity  Ice 


X.  Y„  LaSalle — A.  LeBar  ft  Sons  Co, 
Belden  Ave.  and  River  Rd,  A.  LeBar, 
Purch  Agt. — machinery  and  equipment  for 
artificial  ice  plant,  25  ton  per  day  capacity. 

X.  Y,  Lockport — A.  W.  Jack  Corp. — 
machinery  and  equipment  for  the  manu- 
facture of  asbestos  paper. 

X.  Y„  Lowvllle — The  Bordner  Cap  Co, 
manufacturer  of  pasteboard  bottle  caps.  C. 
W.  Bordner,  Purch.  Agt. — special  auto- 
matic machinery  for  cutting  card  board 
discs. 

N.  Y„  Mohawk — The  Elizabeth  Street 
Garage— complete  battery  charging  outfit 
with  converter  and  panel ; cylinder  grinder 
(Heald  or  similar)  ; two  ton  hoist. 

x.  Y,  Naples — M.  J.  Maney — machinery 
for  the  manufacture  of  wire  handles  for 
grape  baskets. 

N.  Y„  Portchester — M.  Di  Leo,  West- 
chester Ave. — conveying  machinery  for  300 
ton  coal  bunker. 

N.  Y,  Rochester — A.  W.  Hopeman  & Son, 
569  Lyell  Ave. — woodworking  machinery 
for  proposed  furniture  factory  on  Hague  St. 

Borne— The  Rome  Milk  Corp,  Inc, 
PYr£h-  A&t. — milk  handling, 
pasteurizing  and  bottle  capping  machinery 
and  equipment. 

n1*;,1-  Watertown— A.  M.  Osborne.  741 
Davidson  St. — bread  and  pastry  mixing 
machinery  and  baking  ovens.  “ 

.,"[a?land'PJ • E.  Barber — printing 
press  and  job  equipment. 

, ®*>  G aimer— N.  L.  Broughton  Cotton 

Seed  Co. — cotton  seed  culler. 

N.  C,  Mt.  Airy — Jones  ft  Wilson,  A. 
Jones.  Purch.  Agt. — hand  rock  crusher  to 
handle  about  5 yd.  per  hr. 

„ 5*,2fvU,e_r.The  Amer.  Products 

F°.rP;-  B-  Stone,  Mgr. — complete  line  of 
bottling  machinery  and  equipment  for 
Bmall  plant.  Including  filling,  corking  and 
laDeimg  machines,  conveyors,  etc. 

N.  C,  Rutherfordton — The  Taylor  Lum- 
ber  Co,  W.  C.  Taylor,  Mgr.— complete  line 
of  hand  planing  mill  machinery. 

x.  c..  Thomas ville—J.  P.  Long — machin- 
ery and  equipment  for  laundry. 

. N’  .P,"  , WuynesvIUf — The  Natural  Abra- 
sive Mining  Co.  of  America,  F.  R.  Hewitt 

mmaarwfneht8r!ery  ^ proposed  Ending 

Tiff*?.**  AAkron“ Brown  Graves  Co.,  85  East 
Miller  Ave. — one  veneer  jointer  to  point  86 
in.  veneers. 

. »P'v.clnc,n,,B*1 — The  Economy  Mchy.  Co, 
Bast  Pearl  St,  J.  Flynn,  Sr,  Purch. 
Agt. — double  drum  double  cylinder  hoisting 
engine,  7 in.  x 10  in.  cylinders. 

O,  Cincinnati — The  Ohio  Mchy.  Co,  24 
West  2nd  St. — band  saw- ; saw  table ; 
pony  planer ; jointer ; planer  and  matcher  ; 
swing  saw. 

Pa,  Corry — The  Corry  Jamestown  Mfg. 
Lo.  (manufacturer  of  furniture) — several 
presses,  smaller  than  30  ton. 

_ B«-.  ^Blttsbnrgh— The  Enterprise  Fdry. 
Co,  J 400  Nixon  St. — foundry  equipment  to 
replace  that  which  was  damaged  in  recent 
nre. 

„p»-  Pittsburgh  — T.  A.  North.  825 
Magin-n  Ave,  N.  S. — woodworking  mac 
chinery. 

Pittsburgh — The  Standard  Sanitary 
Mfe.  Co.,  Preble  Ave. — one  60  In.  open  side 
planer. 

P»m  Plttnbargh — The  Pittsburgh  Supply 
Co.,  Ross  St. — two  20  ton  overhead  cranes. 

- — The  Pennsylvania  Potash 

ft  Fertilizer  Co. — machinery  for  the  manu- 
facture of  potash-fertilizer.  Exclusive 
rights  to  the  Kreiss  process. 

8.  C.,  Saluda — R.  H.  Etheridge,  wood- 
working—knife  grinder  for  planer  bits, 
hand  feed,  also  power  feed  ripsaw,  (used). 

8.  C.,  Wlllfaton — L.  M.  Pearson — modern 
machinery  and  equipment  for  creamery. 

Tex.,  Houston— The  Worsham  Bros. 
Motor  Co.,  J.  H.  Worsham,  Purch.  Agt. — 
air  compressor,  10  hp.,  power  motor,  air 
tank. 

Va.,  Emporia — W.  W.  Rich — log  saw  mill 
complete,  (used). 

Va.,  Hopewell— The  Hopewell  Ice  ft  Cold 
Storage  Co.,  W.  C.  Ellis,  Mgr. — electrically 
operated  machinery  for  Ice  plant. 

A a.  Lodge — B.  B.  Dawson — canning  ma- 
chinery and  equipment  for  small  plant, 
(new  or  used). 

Va.  Lynchburg — The  Texas  Arkansas 
Petroleum  Corp,  P.  O.  Box  592,  W W. 
Hancock.  Pres. — well  grilling  machinery 
and  equipment. 

Va..  Norfolk — J.  B.  Porter,  P.  O.  Box  255 
•—various  small  tools  for  tinning  work, 


such  as  shears,  cutters,  cornice  brakes, 
etc,  also  about  40  hp.  tubular  boiler, 
(used). 

Va,  Norfolk — The  Tidewater  Paper  Co, 
Newcastle  and  Water  Sts,  R.  A.  Barrett, 
Purch.  Agt.— one  10  x 15  job  printing  press. 
Chandler  and  Price  preferred  (used). 

„ v“~.  Richmond— The  Richmond  Housing 
Co,  P.  O.  Box  131 — portable  saw  outfits. 

-V®”  JS'ni‘a™"ba!Y  — The  Peninsular 
Dairies,  W.  Gilley,  Secy. — dairy  machinery 
and  equipment. 

Va..  Wythevillc — R.  p.  Johnson,  Lumber 
jnill  locomotive  dinky  engine ; convevor 
loader  for  coal,  sand,  etc,  also  four  side 
planer  and  matcher,  (used). 

WU,  Appleton— H.  C.  Kattke,  695  Ap- 
pleton St. — blacksmith  shop  machinery  and 
equipment. 

___^VIs*.  Black  River  Falls — The  Vaudreul 
Wood  Products  Co,  R.  Koehler,  Purch.  Agt 
— power  saws. 

"Vi  Euu  Claire— The  Northwestern 
£ ?ron.  wks-  Spring  and  Ball  Sts. — 
chain  hoist  for  machine  shop. 

WU.,  Junction  City — The  Cera  Mfg.  Co. 
— planer  and  saws. 

WU.,  Marshfield — Blum  Bros.  Co.,  135 
west  9th  St.  — woodworking  machinery, 
power  machine,  motors,  craters,  etc.,  for 
proposed  butter  tub  factory. 

WU.,  Marshfield — J.  Froelich,  Route  5 

cheese  making  machinery,  Including  vats 
and  separator,  line  shaft  drive. 

"Vv  Mayvllle— The  Peerless  Traveling 
Goods  Co.— special  machinery  for  proposed 
factory  on  Main  St. 

Wls,  Merrill— Smith  Bros,  ft  Kuehl 
(woodworking).  C.  Kuehl,  Pres.— planers 
shapers,  baud  saws  and  sawing  machine.  ’ 
ooJVis-.  MIlwankec — TheAckerman  Oil  Co, 
HI,  Grand  Ave.  — gasoline  storage  tanks 
CudaKymPS  f°r  proposed  fllllnk  station  at 

Wls,  Milwaukee  — The  Interior  Wood- 
work  Co  621  Fark  St.— additional  equip- 
ment including  a motor  generator  set. 

Wls..  Milwaukee — The  Plymouth  Mfg. 
Co,  adtlrcss  M.  Mann,  Plymouth,  Wls. — 

goods  etc.  ^°r  tbe  manufacturo  of  dress 

Wls,  Milwaukee  — W.  J.  Raley.  711 
Chestnut  St. — gas  storage  tank  and  pump. 

Watertown— J.  J.  Locklln,  630 
West  Main  St. — milk  handling,  pasteurizing 
and  bottling  equipment.  s 

AVIs,  AVaupon — C.  A.  Shaler  Co.— special 
izing  plant and  power  mach|nery  for  vulcan- 

i °"cn  8t-  Th°ma»— The  St.  Thomas  Pack- 
ln8.  Co.,  \V . H.  Moody,  Mgr. — materials 
p!'ant.e<1U  Pment  tOT  propo8ed  cold  storage 

Ont,  strati roy  — The  Butler  Woolen 
Mills — woolen  mill  equipment. 


L 


Metal  Working  Shops 


Cosine  3?6dFPirfl^inle  Bridgeport  Auto 
LO,  inc„  386  Fairfield  Ave,  plans  to  build 

5,  J.  st°ry  service  station  on  Courtland  St. 

selected ed  C°St’  *40,00(>-  Architect  not 

Q„r,aKL'cT'0“T,A,"*el,T',~E-  A-  Gray  Co,  510 
?ra^.tthfS?n.»,Pedro  f1'-  h,as  awar<Ied  the  con- 
tract  for  the  construction  of  a 1 story  ma- 
chine shop.  Estimated  cost,  340,000. 

Cal,  Oakland  — The  Walnut  Grove 
Creamery  , 41st  and  Market  Sts  has 
awarded  the  contract  for  the  construction 
![  *.  1 story  blacksmith  shop  on  41st  and 
Market  Sts.  Estimated  cost.  55,000. 

Cal,  San  Pedro — The  Regan  Forge  Co 
h s awarded  the  contract  for  the  construc- 
a l story;  s."  * 200  ft.  foundrv  and 
machine  shop.  Estimated  cost,  |60,000. 

tt  V”  „tTrB"q<,l',‘y  — The  Tranquility 
tnion  High  School  Dist.  is  having  plans 
Propared  for  tiic  construction  of  various 

d ?BS’v  ,'!‘J!udlnK  machine  shop, 
farm  mechanics  building,  etc.  E.  J.  Kump 
Rowell  Bldg,  Fresno,  Archt.  P 

? E.  Smith,  Archt,  305 
East  55th  St.,  is  receiving  bids  for  the 
construction  of  a 2 story.  50  x 50  ft  fac- 
tory at  414  East  34th  St,  for  the  Chicago 
*25 ‘OOO  & SprinB  Co’  Estimated  " cost, 

A nh:  H*fh,ami  Park  — Holmes  ft  FHnn 
Archts,  8 South  Dearborn  St,  Chicago 
are  rereiving  bids  for  the  construction  of 
a 1 story,  50  x 140  ft.  garage  «nd  auto 
repair  shop  on  Laurel  and  1st  Sts  for 
G.  H.  Koon,  47  South  St.  John  St.  Esti- 
mated cost,  *40,000.  1 
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III..  Joliet — The  Uoodspeed  Bros.  Auto 
Co.  plans  to  build  a 1 story.  60  x 150  ft. 
garage.  Estimated  cost.  $40,000.  Archi- 
tect not  selected. 

Ky..  Central  City — The  Triangle  Machine 
Wks.,  Central  City,  will  build  a 2 story. 
75  x 100  ft.  machine  shop.  Estimated  cost. 
$25,000. 

Maes.,  Sooth  Boston  (Boston  P.  O.) — 
The  National  Can  Co.,  Locust  St.,  has  had 
plans  prepared  for  the  construction  of  a 2 
story.  92  x 160  ft.  manufacturing  build- 
ing, 1 story,  20  x 60  ft.  garage  and  a 3 
story,  20  x 40  ft.  storage  building.  Esti- 
mated cost,  $125,000.  A.  A.  Browne,  7 
State  St.,  Boston,  Archt. 

N.  J.,  Atlantic  City— The  Union  Trans- 
fer Co.,  1004  Spring  Garden  St.,  Phila., 
has  awarded  the  contract  for  the  construc- 
tion of  a 1 story,  45  x 65  ft.  and  105  x 165 
ft.  garage  at  110-6  North  Virginia  Ave., 
here.  Estimated  cost  $100,000.  Noted 
Sept.  29. 

N.  J.,  Trenton — The  Crescent  Insulated 
Wire  & Cable  Co.,  Taylor  and  Olden  Sts., 
has  awarded  the  contract  for  the  construc- 
tion of  a 2 story,  75  x 240  ft.  and  a 3 
story,  60  x 120  ft.  factory  on  Taylor  St. 
Estimated  cost,  $50,000. 

N.  Y..  Baldwlnsvllle— C.  L Cadle,  Supt. 
Pub.  Wks.,  Albany,  plans  to  build  a barge 
canal  repair  plant,  here.  Estimated  cost, 
$100,000.  L.  P.  Pilcher,  Albany,  State 
Archt. 

N.  Y..  Rochester  — B.  G.  Costlch,  251 
Hayward  Ave.,  plans  to  build  a 60  x 146 
ft.  garage  on  Hayward  Ave.  Estimated 
cost,  $40,000. 

N.  Y..  Syracuse  — The  Franklin  Auto- 
mobile Co.,  302  South  Geddes  St.,  plans  to 
build  an  automobile  factory.  H.  H. 
Franklin,  Pres. 

O. ,  Cleveland — The  Dille  Mfg.  Co.,  6S4 
East  82nd  St.,  manufacturer  of  hardware, 
has  awarded  the  contract  for  the  construc- 
tion of  a 1 story,  45  x 75  ft.  addition  to  Its 
factory.  Estimated  cost,  $40,000. 

Ore..  Portland  — The  Oregon  Coal  Co. 
plans  to  build  1 story  blast  furnaces.  Esti- 
mated cost,  $500,000.  A.  G.  McKee  Co., 
2422  Euclid  Ave.,  Cleveland,  O.,  Archt. 
and  Engr. 

Pa.,  Derry— The  Pittsburgh  High  Volt- 
age Insulator  Co.  has  awarded  the  contract 
for  the  construction  of  a 1 story,  95  x 160 
ft.  factory.  Estimated  cost,  $80,000. 

Pa..  Kane — The  McKean  Chemical  Co.. 
Dahoga.  plans  to  build  a 2 story,  80  x 250 
ft.  chemical  plant  here.  Estimated  cost, 
$80,000.  N.  B.  Bubb,  Williamsport,  Secy., 
Treas.  and  Mgr. 

Pa.,  Phila. — The  International  Harvester 
Co.  of  America,  21  North  23rd  St.,  is 
receiving  bids  for  the  construction  of  a 5 
story,  100  x 130  ft.  warehouse  and  a'  1 
story.  64  x 160  x 140  ft.  service  station  on 
16th  St.  and  Indiana  Ave.  Estimated  cost. 
$500,000.  W.  D.  Price,  5408  North  Central 
Ave.,  Chicago,  Engr. 

Wls..  Beloit— I.  T.  Hetherington  & Son, 
Archts.,  38  South  Dearborn  St.,  Chicago, 
will  soon  receive  bids  for  the  construction 
of  a 2 story,  100  x 130  ft.  factory  on  Broad 
St.,  for  J.  H.  Saris,  412  Broad  St.  (manu- 
facturer of  automobiles).  Estimated  cost, 
$75,000. 

Wls.,  Madison— W.  F.  Clark.  2105  Keyes 
Ave.,  is  having  plans  prepared  for  the  con- 
struction of  a 1 story,  60  x 186  ft.  garage 
and  Ailing  station  on  University  St.  Esti- 
mated cost,  $45,000.  A.  E.  Small,  Ells- 
worth Bldg.,  Aroht. 

Wls..  Milwaukee  — W.  J.  Raley,  711 
Chestnut  St.,  Is  having  plans  prepared  for 
the  construction  of  a 2 story,  30  x 150  ft. 
garage  on  chestnut  St.  Estimated  cost, 
$40,000.  Private  plans. 

Wls.,  Sparta — F.  J.  Domke  plans  to  build 
a 2 story’,  32  x 100  ft.  garage  on  South 
Water  St.  Estimated  cost,  $50,000.  Archi- 
tect not  selected. 

Wls.,  Wanpon  — • C.  A.  Shaler  Co.  has 
awarded  the  contract  for  the  construction 
of  a 2 story,  75  X 110  ft.  vulcanizing  plant. 
Estimated  cost,  $55,000. 

Ont.,  Sarnia — The  Dominion  Alloy  Steel 
Corp.,  Sarnia,  plans  to  build  a steel  plant 
on  St.  Clair  St.  Estimated  cost,  $3,000,000. 
C.  H.  Wills,  Marysville.  Mich.,  Interested. 
J.  J.  Mahon,  c/o  owner,  Engr. 

Ont.,  St.  Thomas — The  City  Council  is 
having  plans  prepared  for  the  construction 
of  h repair  shop  and  gasoline  station  In 
connection  with  the  new  civic  auto  bus  line. 
Estimated  cost,  $15,000.  A.  Miller,  City 
Engr. 

Ont.,  Welland— The  Highway  Crossings. 
Ltd.,  manufacturer  of  steel  railway  cross- 
ing signs,  has  purchased  a 100  x 500  ft. 
site  in  Maple  Leaf  Park  and  plans  to  build 
a factory. 
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N.  Y.,  Gainesville— The  Gainesville  Dai- 
rymen's League  plans  to  build  and  equip  a 
milk  pasteurization  and  bottling  plant. 
Estimated  cost.  between  $40,000  and 
$50,000. 

N.  Y.,  Lackawanna  (Buffalo  P.  O.) — 
W.  J.  Lohr,  311  Ridge  Ave.,  plans  to  build 
a 25  ton  ice  plant  on  Lehigh  Ave.  Esti- 
mated cost,  $62,000. 

N.  Y..  Rochester — The  Bartholomay  Co., 
Inc.,  555  St.  Paul  St.,  manufacturer  of  ice 
cream,  plans  to  build  a 4 story,  50  x 80 
ft.  addition  to  Its  factory.  Estimated  cost, 
$15,000. 

N.  Y.,  Rochester — A.  W.  Hopeman  & Son, 
669  Lyell  Ave.,  plans  to  build  a 67  x 154 
ft.  furniture  factory  on  Hague  St.  Esti- 
mated cost.  $30,000. 

N.  Y.,  Rochester— C.  W.  Oster,  346  East 
Main  St.,  plans  to  build  a prlntshop  at  807 
Lake  Ave.  Estimated  cost,  $8,000. 

N.  Y.,  Rochester — The  Rochester  Print- 
ing Co.,  01  Main  St„  E„  plans  to  remodel 
and  build  an  addition  to  its  plant.  Esti- 
mated cost,  $50,000. 

N.  Y.,  Rochester  — Sampson -Wohlrab 
Packing  Co.,  Buffalo  Rd.,  plans  to  build  a 

3 story,  44  x 108  ft.  refrigerator  plant  on 
Kerr  St.  and  Field  Rd.  Estimated  cost, 
$18,000. 

N.  C.,  WilletB— The  Natural  Abrasive 
Mining  Co.  of  America,  Waynesville.  plans 
to  build  a grinding  mill.  here.  Estimated 
cost,  $250,000.  Address  F.  R.  Hewitt, 
Waynesville,  Treas. 

O. .  Cleveland — The  Euclid  Ave.  Lumber 
Co.,  11715  Euclid  Ave..  has  had  plans  pre- 
pared for  the  construction  of  a 1 story 
lumber  yard,  including  a garage,  at  11615 
Mayfield  Rd.  Estimated  cost,  $40,000.  Pri- 
vate plans. 

O.,  Cleveland  — The  Penton  Publishing 
Co.,  East  12th  St.  and  Chestnut  Ave.,  Is 
having  plans  prepared  for  the  construction 
of  a 9 story,  136  x 136  ft.  publishing  plant 
on  West  3rd  St.  and  Lakeside  Ave.  Esti- 
mated cost,  $500,000.  R.  E.  Power,  Treas. 
F.  Chase,  645  North  Michigan  Ave.,  Chi- 
cago, Archt. 

Pa..  Bethlehem — R.  K.  Laros  Silk  Co., 
9th  and  Linden  Sts.,  has  awarded  the  con- 
tract for  the  construction  of  a 3 story, 
60  x 240  ft.  silk  factory.  Estimated  cost, 
$130,000. 

Pa.,  McKeesport  — The  Peters  Packing 
Co.,  Inc.,  has  awarded  the  contract  for 
altering  and  building  an  addition  to  Its 
plant.  Estimated  cost,  $100,000. 

Pa.,  New  Castle — The  Wear  Well  Tire 
Co.  la  having  plans  prepared  for  the  con- 
struction of  a 1 story,  50  x 150  ft.  tire 
factory  and  a 14  x 50  ft.  office.  Estimated 
cost,  $60,000.  Earl  4 Altschuler,  Dean 
Bldg.,  Archts. 

Po.,  Phila. — The  Alva  Carpet  & Rug  Co. 
has  awarded  the  contract  for  the  construc- 
tion of  a 3 story,  50  x 150  ft.  carpet  mill 
on  Kinsey  and  Hedge  Aves.  Estimated 
cost,  $100,000. 

Pa.,  Phila. — The  McCallum  Silk  Hosiery 
Co..  377  Dwight  St.,  Northampton,  Mass., 
has  awarded  the  contract  for  the  con- 
struction of  a 3 story.  85  x 174  ft.  hosiery 
mill  on  Roosevelt  Blvd.  and  2nd  St.  here. 
Estimated  cost,  $90,000. 

Pa..  Phila.  — Montgomery  Bros.,  Inc., 
have  awarded  the  contract  for  the  con- 
struction of  a 2 story,  27  x 70  ft.  addi- 
tion to  packing  and  rubber  goods  factory 
on  Penrose  and  Parker  Sts.  Estimated 
cost,  $7,500. 

Pa.,  Phila.  — The  N.  E.  Ice  Mfg.  Co- 
Front  and  f.uray  Sts.,  has  awarded  the 
contract  for  the  construction  of  a 1 story. 
72  x 115  ft.  and  1 story  43  X 105  ft.  ice 
manufacturing  plant  on  Front  and  Luray 
Sts. 

Fa,  Pittsburgh — The  Hardle  Bros.,  1601 
Liberty  Ave.,  are  having  preliminary 
sketches  made  for  a 5 story,  135  x 350  ft. 
candy  factory  on  Pike  and  13th  Sts.  Es- 
timated cost.  $150,000.  J.  L.  Beatty,  Jack- 
son  Bldg.,  Archt. 

Pa.,  Shamokln — The  Cronlnger  Packing 
Co.  plans  to  build  a 5 story.  40  x 75  ft. 
packing  plant.  Estimated  cost,  $150,000, 
W.  H.  Lee,  32  South  17th  St.,  Phila.,  Archt. 

Pa..  Watsontown — The  Watsontown  Sash 

4 Door  Co.  plans  to  build  a factory  to 
replace  the  one  destroyed  by  Are.  Esti- 
mated cost,  $150,000. 

R.  I..  Providence— The  Colwell  Worsted 
Mills.  204  Hartford  Ave.,  has  awarded  the 
contract  for  the  traction  of  additions 
to  its  plant.  Inclu-linj  a 2 story,  55  X 200 


ft.  mill;  a 1 story,  48  x 80  ft.  dye  house; 
1 story,  45  x 60  ft.  boiler  house ; 1 story. 
25  x 45  ft.  machine  shop,  and  1 story,  35 
x 45  ft.  shipping  building.  Estimated  cost, 
$160,000. 

R.  I.,  Westerly— The  Westerly  Textile 
Co.,  41  Main  St.,  has  awarded  the  contract 
for  the  construction  of  a 5 story,  32  x 50 
ft.  addition  to  its  mill.  Estimated  cost, 
$50,000. 

Tex..  Hoskins  Mound  — The  Freeport 
Sulphur  Co.  of  Freeport.  Tex.,  has  awarded 
the  contract  for  the  construction  of  a com- 
plete sulphur  mining  plant  here. 

Va.,  Hopewell  — The  Hopewell  Ice  & 
Cold  Storage  Co.  Is  having  preliminarv 
plans  prepared  for  the  construction  of  a 
1 story,  25  x 100  ft.  ice  plant.  Estimated 
cost  between  $40,000  and  $50,000.  W.  C. 
Ellis,  Mgr. 

W.  Vo.,  Blchwood— J.  L.  Horner  Ice  Co., 
Clarkesburg,  plans  to  build  a 10  ton  ice 
plant  here. 

Wls.,  Cudahy— The  Ackerman  Oil  Co.. 
221  Grand  Ave.,  Milwaukee,  has  awarded 
the  contract  for  the  construction  of  a 2 
story,  40  x 60  ft.  warehouse  and  «i  1 story, 
12  x 20  ft.  fUling  station,  here.  Esti- 
mated cost,  $40,000. 

Wls.,  Elkhorn — F.  J.  Schmidt  plans  to 
build  a 2 story,  50  x 76  ft  tee  cream 
factory.  Estimated  cost,  $86,000.  Archi- 
tect not  selected. 

Wls..  Madison— The  Pennsylvania  Oil 
Co..  731  East  Washington  St.,  has  pur- 
chased a site  on  Dayton  St.  and  plans  to 
build  a 2 story,  50  x 95  ft.  oil  warehouse, 
etc.  Estimated  cost,  between  $40,000  and 
$50,000.  Architect  not  selected. 

Wls..  Manitowoc — A.  M.  Richter  Sons 
Co..  South  8th  and  Madison  Sts.,  is  having 
plans  prepared  for  the  construction  of  a 3 
story.  70  x 82  ft.  cider  vinegar  plant  on 
South  9th  and  Grand  Sts.  Estimated  cost. 
$66,000.  L.  I.  Pentlzien,  Savings  Bank 
Bldg.,  Archt. 

Wls.,  Marshfield — Blum  Bros.  Co..  135 
West  9th  St.,  will  open  bids  about  May  1 
for  the  construction  of  a 1 and  2 story, 
96  x 120  ft.  buttertub  factory.  Estimated 
cost,  $100,000.  G.  A.  Krasin,  Marshfield, 
Archt. 

Wls.,  Mayvllle— J.  E.  Hennen,  Archt.,  74 
South  Main  St..  Fond-du-Lae,  will  receive 
bids  until  April  20  for  the  construction  of 
a 2 story,  50  x 90  ft.  factory  on  Main  St., 
for  the  Peerless  Traveling  Goods  Co. 
Estimated  cost,  $50,000. 

Wls.,  Milwaukee — The  Quality  Dairy 
Co..  2347  Hadley  St.,  is  having  plans  pre- 
pared for  the  construction  of  a 2 story, 
46  x 80  ft.  addition  to  its  dairy  on  Bur- 
leigh St.  Estimated  cost,  $20,000.  H.  W. 
Voeiz.  86  Michigan  St..  Archt. 

Wls..  Oshkosh — The  Mercy  Hospital,  185 
Hazel  St.,  is  having  revised  plans  prepared 
for  the  construction  of  a 2 story,  40  x 70 
ft.  boiler  house  and  laundry  and  a 3 story, 
42  x 100  ft.  convent.  Estimated  cost, 
$175,000.  E.  Brielmaler  4 Sons,  432  Bway., 
Milwaukee,  Archts. 

Wls..  Park  Falla — The  Flambeau  Paper 
Co.  is  having  plans  prepared  for  the  con- 
struction of  a 2 story,  76  xl50  ft.  wood 
mill.  Estimated  cost,  $100,000.  T.  W. 
Orbison,  812  College  Ave.,  Appelton,  Archt. 

Ont..  Barry’s  Bay — Murray  4 Omanique 
plan  to  build  a pulp  grinding  plant.  Esti- 
mated cost,  $150,000.  Architect  not  se- 
lected. 

Out.,  Brldgebunr — The  St.  Thomas  Pack- 
ing Co.  plans  to  build  a cold  storage  pack- 
ing plant  in  Crowland  Sect.  Estimated 
cost,  $50,000.  Private  plans. 

Ont..  Ottawa — Swifts  Canadian  Packing 
Co..  Ward  Market,  has  awarded  the  con- 
tract for  the  construction  of  a 1 story, 
50  x 100  ft.  cooling  plant.  Estimated  cost. 
$18,000. 

Ont.,  Strathroy— The  Butler  Woolen  Mills 
plans  to  rebuild  plant  which  was  partially 
destroyed  by  fire.  Estimated  cost,  $25,000. 

Ont..  St.  Thomas — The  St.  Thomas  Pack- 
ing Co.  is  having  plans  prepared  for  the 
construction  of  a cold  storage  plant.  Esti- 
mated cost,  $50,000.  W.  H.  Moody,  Mgr. 

Ont.,  Toronto — The  Lawrason  Doughty 
Co.,  42  Church  St.,  plans  to  build  a 2 story, 
45  x 110  ft.  printing  plant  on  Hamilton 
St.  Estimated  cost,  $25,000,  Architect 
not  selected. 

Ont.,  Welland — The  Universal  Casket 
Co.  plans  to  build  a factory  in  Maple  Leaf 
Park.  Estimated  cost,  $49,000.  B.  A. 
Basque,  Pres.  Architect  not  announced. 

Out.,  Wtarton — The  Kastner  Lumber  Co 
plans  to  build  saw  mills  to  replace  th< 
ones  destroyed  by  fire.  Estimated  cost 
$35,000. 
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Methods  of  Machine  Tool  Design 

Usual  Machine  Design  Methods  Do  Not  Always  Apply  in  Designing  Machine  Tools — 
Definition,  Classification  and  Requirements  of  a Machine  Tool 

BY  A.  L.  DeLEEUW 


THERE  are  many  books  in  existence  dealing  with 
the  design  of  machinery  in  general.  As  a rule 
such  books  treat  mostly,  if  not  exclusively,  of  the 
design  of  machine  elements,  such  as  bearings,  shafts, 
keys  and  clutches,  connecting  rods  and  valves,  or  gears 
and  cams  and  pulleys.  Others  again  deal  with  the  com- 
plete design  of  certain 
classes  of  machinery,  such 
as  generators,  or  steam 
engines,  or  turbines,  or 
hydraulic  machinery. 

Having  thoroughly  ab- 
sorbed the  substance  of 
one  of  this  latter  class  of 
books  the  reader  would  be 
able  to  design  some  such 
machine  himself  and, 
though  that  machine 
might  not  be  the  best  ever 
designed,  yet  it  would 
contain  all  that  is  neces- 
sary to  give  it  a certain 
amount  of  success.  There 
are  also  books  which  deal 
exclusively  with  the  de- 
sign of  machine  tools,  but 
they  differ  from  the  sec- 
ond class  which  was  men- 
tioned above  in  so  far 
that  the  student,  after 
thoroughly  absorbing  the  contents  of  such  a work  would 
yet  not  be  able  himself  to  design  a machine  tool. 

In  the  following  pages  an  attempt  will  be  made  to 
describe  the  processes  through  which  the  designer 
should  go  when  designing  a machine  tool.  It  will  be 
taken  for  granted  that  he  has  the  necessary  knowledge 
of  the  design  of  machine  elements  or,  at  least,  that  he 
knows  how  and  where  to  get  it. 

It  might  appear  that  the  rules  which  hold  good  for  the 
design  of  any  other  kind  of  machine  should  also  be 
applicable  to  machine  tool  design;  but  as  a matter  of 
fact  there  is  a great  difference  in  the  processes  involved 
when  designing  a steam  engine  or  generator  or  boiler, 
and  those  used  when  designing  a machine  tool.  One  of 
the  main  reasons  is  that  there  are  no  well-established 
data  from  which  to  start. 

Designing  a steam  engine  we  start  with  the  amount 
of  power  to  be  developed  and  we  know  which  well-known 
elements  we  should  use  to  obtain  the  desired  result. 
We  have  a general  picture  of  the  machine  we  are  going 
to  develop  and  we  know  the  order  in  which  the  details 
must  be  taken  up.  All  the  problems  which  come  up  in 


the  design  of  a steam  engine  have  been  studied  sepa- 
rately and  the  results  have  been  placed  on  record.  To 
design  a steam  engine  of  given  horsepower  our  first 
question  is:  What  is  the  pressure  of  the  steam?  We 
then  decide  what  cut-off  we  shall  use  and  from  this  we 
determine  the  mean  effective  pressure.  We  select  the 

length  of  stroke  and  we 
will  be  guided  by  con- 
siderations which  the 
problem  has  brought  be- 
fore us.  Having  mean 
effective  pressure  and 
length  of  stroke,  we  can 
at  once  determine  the 
diameter  of  the  cylinder. 
We  can  now  check  up 
diameter  and  length  of 
stroke  in  relation  to  each 
other  and,  if  necessary, 
modify  our  first  choice. 
Knowing  the  cut-off  at 
which  we  wish  to  operate, 
we  can  lay  out  the  valve 
motion.  In  this  manner 
the  various  elements  of 
the  8 team  engine  are 
brought  together  and  put 
into  concrete  form  step  by 
step.  The  same  general 
method  holds  good  for 
many  other  classes  of  machinery,  but  not  for  machine 
tools.  As  was  said  before,  there  are  no  well  established 
data  available. 

Besides,  there  are  other  reasons.  A number  of  ele- 
ments which  do  not  enter  into  the  design  of  most  classes 
of  machinery  are  of  great  importance  in  the  design  of 
a machine  tool,  and  even  such  elements  as  are  common 
to  the  machine  tool  and  other  classes  of  machines  are 
of  different  relative  importance  in  machine  tool  design. 
To  illustrate  this  latter  statement:  One  of  the  great 
elements  in  the  design  of  a steam  engine — economy  of 
power — is  a minor  consideration  in  the  design  of 
machine  tools.  We  are  perfectly  willing  to  spend  a few 
extra  horsepower  if,  on  the  other  hand,  we  can  obtain 
economy  of  production — a factor  which  does  not  exist 
in  the  steam  engine.  Such  elements  as  handiness,  ac- 
cessibility, freedom  from  vibration,  provision  for  tak- 
ing up  wear,  etc.,  are  of  the  greatest  importance  in 
machine  tool  design,  though  of  secondary  importance 
only  in  the  design  of  most  other  classes  of  machines. 

Not  only  do  we  lack  fundamental  data,  but  our  re- 
quirements are  never  definitely  stated.  In  designing 


BOOKS  TELLING  in  detail  how  to  design 
engines,  generators,  hydraulic  machin- 
ery, etc.,  are  ready  to  the  hand  of  the  designer. 
When  he  tackles  a machine  tool,  however, 
there  is  nothing  of  the  sort  available  and  the 
problem  is  a much  more  difficult  one,  besides. 

Each  design  has  its  own  peculiar  difficulties 
and  in  addition  the  difficulties  inherent  in  its 
type,  whether  it  be  a standard  or  single- 
purpose  machine. 

Nevertheless,  it  is  quite  possible  to  employ 
systematic  methods  in  tackling  each  in- 
dividual case. ' The  development  of  such 
methods  by  one  of  our  best  machine  tool 
engineers  is  the  purpose  of  this  and  succeeding 
articles. 
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a steam  engine  we  know  exactly  what  strains  the  vari- 
ous parts  of  the  engine  must  resist  and  we  can  build 
accordingly.  The  strains  in  the  engine  never  exceed  a 
well-known  maximum  and  depend  entirely  on  horse- 
power and  speed.  In  a machine  tool  the  strains  to 
which  the  machine  is  subjected  depend,  it  is  true,  on  the 
nature  of  the  material  to  be  cut  and  on  the  size  of  cut, 
but  they  depend  also  on  a number  of  other  things  such 
as  the  shape  of  the  tool  and  the  degree  of  sharpness  to 
which  it  is  ground.  A machine  tool  may  from  day  to 
day  or,  for  that  matter,  from  hour  to  hour,  take  en- 
tirely different  cuts  with  entirely  different  tools  and  in 
entirely  different  materials.  There  is  no  positive  limit 
as  to  the  amount  of  power  which  must  be  transmitted  by 
the  mechanism  of  the  machine.  If  the  machine  is  de- 
signed for  a 6-in.  belt  and  the  user  finds  that  he  does 
not  have  enough  power  to  take  the  cut  he  wants  to  take, 
he  tightens  the  belt;  or,  if  he  has  a motor  drive,  he 
substitutes  a larger  motor.  Neither  the  designer  nor 
the  builder  is  consulted  in  this  matter.  After  the 
machine  tool  leaves  the  hands  of  the  manufacturer  it 
gets  into  the  hands  of  somebody  who  is  concerned  with 
one  consideration  only,  and  that  is  how  to  get  the 
greatest  amount  of  production  out  of  that  machine. 
The  user  of  a steam  engine  would  not  dare  to  double 
its  speed,  for  the  flywheel  might  burst;  the  user  of  a 
boiler  does  not  dare  to  increase  the  steam  pressure,  for 
the  boiler  might  blow  up;  the  user  of  a dynamo  or 
motor  does  not  dare  to  increase  the  wattage,  for  the 
insulation  would  burn  out;  but  the  user  of  a machine 
tool  is  not  limited  in  any  sense  and  may  keep  on  impos- 
ing heavier  and  heavier  duty  on  the  machine  until  it 
breaks  down,  and  then  he  blames  either  the  manufac- 
turer or  the  designer  or  both. 

As  a result  of  this  lack  of  definite  information  and 
definite  aim,  machine  tool  design  has  depended  almost 
exclusively  on  slow  evolution.  It  has  been  almost  en- 
tirely in  the  hands  of  men  who  were  familiar  more  with 
the  art  of  running  the  machine  than  with  the  art  of 
originating  it.  During  a period  of  many  years  a cer- 
tain amount  of  knowledge  has  been  accumulated  and 
has  been  transmitted  more  or  less  by  word  of  mouth 
from  one  generation  to  another.  Most  designers  when 
dealing  with  the  design  of  machine  tools  have  a fairly 
clear  idea  as  to  the  requirements  of  the  machine  they 
are  to  design,  but  it  is  doubtful  if  many  have  considered 
the  order  of  importance  of  these  requirements. 

Classification  of  Machine  Tools 

Machine  tools  might  be  divided  into  two  classes, 
special  machines  and  commercial  machines.  Though 
there  is  little  difference  in  mechanical  requirements  of 
these  two  classes  there  is  a great  difference  in  the 
relative  importance  of  these  requirements.  For  ex- 
ample, the  chief  requirement  of  any  special  machine  is 
that  it  shall  do  properly  the  work  it  is  intended  to  do. 
Though  this  also  is  one  of  the  main  requirements  of  a 
commercial  machine,  it  is  not  the  chief  one.  The  chief 
requirement  of  a commercial  machine  is  that  it  shall 
be  marketable  at  a profit  and  as,  of  course,  it  cannot 
be  marketable  unless  it  fulfills  its  duty,  it  must  also  be 
suitable  to  the  purpose  for  which  it  is  built.  As  a 
result,  it  is  not  so  essential  that  one  should  carefully 
consider  the  cost  of  manufacture  of  every  detail  of  a 
special  machine.  On  the  other  hand,  as  a special 
machine  is  made  for  one  purpose  only,  and  as  that  pur- 
pose is  definitely  known,  it  is  of  the  greatest  importance 
that  it  shall  be  as  economical — that  is,  as  productive — 


in  its  operation  as  it  is  possible  to  make  it.  Though 
this  same  thing  is  desirable,  again,  for  a commercial 
machine,  it  is  absolutely  impossible  to  make  it  the  main 
feature  for  all  the  kinds  of  work  that  might  be  done  on 
it.  It  stands  to  reason  that  a 36-in.  lathe  can  never  be 
so  productive  for  the  turning  of  a 4-in.  shaft  as  a 10-in. 
lathe  can  be;  nor  can  the  10-in.  lathe  ever  be  so  produc- 
tive for  a 7-in.  shaft  as  the  36-in.  lathe  can  be. 

There  is  a class  of  commercial  machine  tools  which  is 
built  for  one  purpose  only — the  single  purpose  machines. 
We  might,  therefore,  divide  machine  tools  as  follows: 

1 — Special  machines;  2 — Commercial  machines: 


2a — Single  purpose  2b — General  utility 

machines;  machines. 

The  class  2a  does  not  offer  as  many  difficulties  to  the 
designer  as  2b,  but  he  has  still  to  reckon  with  the  re- 
quirements of  economy  of  manufacture,  which  is  one  of 
great  importance  in  all  commercial  machines. 

Requirements  of  Machine  Tools 

The  chief  requirements  of  any  machine  tool  whether 
special  or  commercial,  are  the  following : 

(1)  It  must  function  properly. 

(2)  It  must  have  the  necessary  strength. 

(3)  It  must  have  the  necessary  rigidity. 

(4)  It  must  have  the  necessary  power  for  the  cuts  in- 
tended. 

(5)  It  must  have  the  necessary  feeds  and  speeds  for 
the  range  of  work  and  cutting  speeds  which  might  be 
handled  on  a machine  of  this  type. 

(6)  Parts  must  be  so  proportioned  as  to  hold  wear 
down  to  a minimum. 

(7)  Provision  must  be  made  for  the  taking-up  of 
wear  which  may  affect  the  accuracy  of  the  product. 

(8)  All  take-ups,  adjustments  and  parts  liable  to 
breakage  must  be  easily  accessible. 

(9)  The  machine  must  be  so  constructed  as  to  allow 
of  ready  repair.  In  other  words,  it  must  be  easily  as- 
sembled and  disassembled. 

(10)  Parts  should  be  so  designed  as  to  allow  of  eco- 
nomical manufacture. 

(11)  The  machine  must  be  easy  to  operate. 

(12)  The  machine  should  have  a pleasing  appearance. 

(13)  It  should  be  possible  to  handle  and  ship  the 
machine  by  proper  means  without  danger  of  breakage 
or  distortion. 

Many  other  minor  requirements  might  be  mentioned, 
but  the  requirements  given  above  will  give  sufficient 
material  for  the  following  articles,  and  will  bring  up 
naturally  those  requirements  not  mentioned  here. 

As  to  the  order  of  their  importance,  there  might  be 
some  discussion  in  regard  to  some  of  them,  but  this 
much  is  sure:  that  number  one  will  have  to  stay  in  its 
place,  as  meeting  all  the  other  requirements  is  of  no 
benefit  unless  the  first  requirement  is  met — that  is, 
unless  the  machine  functions  properly. 

For  the  purpose  of  the  subsequent  discussions  we  will 
give  the  following  definition  of  a machine  tool : 

A Machine  Tool  is  a Metal  Working  Machine  for 
the  Removal  of  Material  from  a Piece  of  Work  and 
Containing  Means  for  Holding,  Guiding  and  Con- 
trolling the  Work,  or  Tool,  or  Both. 
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A machine  tool  is  therefore  an  organization  com- 
posed of  a number  of  elements  which  in  themselves  may 
be  organizations,  and  of  which  each  element  has  to  be 
capable  of  performing  a certain  function.  There  must 
be  a mechanism,  there  must  be  means  for  holding  the 
work,  means  for  holding  the  tool,  means  for  guiding 
either  or  both,  and  means  for  controlling  the  various 
movements  and  conditions.  It  may  be  that  the  same 
parts  are  used  for  more  than  one  function;  in  fact,  this 
is  almost  always  so.  But  for  the  purpose  of  design  we 
should  keep  the  functions  apart.  The  table  of  a milling 
machine  guides  the  work  and  it  also  has  means  for 
holding  it — the  T slots.  Similarly,  the  carriage  and 
slides  of  a lathe  or  saddles  of  a planer  are  the  elements 
for  guiding  and  holding  the  tool.  However,  for  the 
purpose  of  design  we  consider  one  function  at  a time. 

Designing  a Machine 

When  starting  the  design  of  a machine  we  have 
nothing  before  us  but  a drawing  board  and  some  in- 
struments, or  perhaps  a sketch  pad  and  a pencil.  Of 
course  there  are  cases  when  a manufacturer  takes  an 
existing  machine  and  modifies  it  and  calls  the  result  a 
new  design;  and  so  it  is,  as  far  as  the  trade  is  con- 
cerned. But  to  the  designer  it  is  merely  an  alteration ; 
or,  in  other  words,  the  problem  of  designing  a part  of 
a machine.  We  are  concerned  here  with  designing 
“from  the  ground  up.” 

To  try  to  build  up  from  this  zero  condition  to  the 
complete  machine  is  very  much  like  trying  to  build  up 
a pyramid  standing  on  its  apex.  We  should  start  in  with 
the  finished  machine,  and  we  should  imagine  that  this 
machine  has  been  completely  designed  and  will  do  the 
work  for  which  it  is  intended.  We  then  analyze  this 
imaginary  machine  and  find  what  main  units  are  re- 
quired to  build  it. 

We  should  follow  very  much  the  same  method  as  we 
employ  when  looking  up  railroad  connections  if  we  wish 
to  be  at  a given  place  and  at  a definite  time.  The  man 
in  Philadelphia  who  has  to  meet  an  appointment  in 
Milwaukee  at  a given  day  and  hour  does  not  start  look- 
ing up  the  various  trains  he  can  take  out  of  Phila- 
delphia. Rather  he  looks  up  the  various  trains  which 
would  bring  him  in  Milwaukee  at  the  proper  hour,  and 
he  finds  that  in  order  to  meet  his  demands  he  must  take 
a train  from  Chicago  at  a certain  time.  Then  he  works 
back,  finding  a train  which  will  bring  him  to  Chicago 
at  such  a time  as  will  enable  him  to  make  connections 
for  Milwaukee.  There  may  be  various  combinations 
which  will  fill  his  requirements.  He  compares  these 
combinations  and  selects  the  simplest,  or  quickest,  or 
cheapest,  or  the  one  with  the  most  agreeable  scenery,  or 
possibly  the  one  which  gives  the  best  sleeping-  and 
dining-car  service — all  according  to  what  he  wishes  to 
accomplish  on  his  trip.  After  he  has  determined  in  a 
general  way  which  road  he  will  take,  he  goes  into 
details.  1 

Analogies  are  never  quite  correct  and  this  is  a case 
in  point.  When  we  look  up  railroad  trains  we  merely 
make  a selection  of  existing  conditions;  but  when  we 
design  an  entirely  new  machine  we  have,  as  a rule,  no 
existing  functional  units  to  choose  from.  On  the  other 
hand,  this  is  not  necessary  for  our  first  plans.  We 
simply  take  for  granted  that  in  some  way  we  will  pro- 
vide the  functional  units  on  which  we  have  based  our 
general  plan. 

For  the  author’s  forthcoming  book.  AH  rights  reserved. 


Romances  of  Metal  Working — The 
Story  of  Hal  of  the  Wind 

By  H.  H.  Manchester 

Hal  of  the  Wind,  as  the  legend  ran,  was  a smith  and 
armorer  of  Perth,  Scotland,  about  1400  A.  D.  in  the 
reign  of  Robert  III  of  Scotland. 

On  the  morning  of  St.  Valentine’s  day,  he  was  kissed 
in  his  sleep  by  the  beautiful  Catherine  Glover,  who  thus 
chose  him  to  be  her  valentine  for  the  ensuing  year.  Not 
long  after  this,  however,  Prince  James  placed  Louise, 
the  French  glee  maiden  in  his  charge,  which  caused  an 


HAL  OF  THE  WIND  AT  WORK 

estrangement  between  him  and  Catherine,  and  greatly 
increased  the  chances  of  Eachin,  a young  chieftain  of 
the  clan  Quhele. 

In  the  meantime,  Hal,  who  was  also  known  as  Henry 
Smith  from  his  occupation,  and  Henry  Gow  from  his 
personal  characteristics,  was  busily  making  armor  for 
the  courtiers  and  the  clansmen.  In  fact,  it  was  said 
that  no  smith  in  Scotland  could  duplicate  a piece  of 
Italian  armor  but  him. 

The  feud  between  the  clan  Quhele  and  the  clan 
Chattan  finally  became  so  bitter  that  the  king  authorized 
a tournament  to  the  death  on  the  plain  at  North  Inch, 
near  Perth,  between  the  two  clans.  When  the  clans 
assembled,  it  was  discovered  that  one  of  the  represen- 
tatives of  the  clan  Chattan  was  not  present,  and  al- 
though Henry  Smith  was  a member  of  neither  clan,  he 
offered  to  fight  in  place  of  the  missing  warrior. 

In  the  fight  which  followed,  Hal  of  the  Wind  did 
prodigies  of  strength  and  valor,  while  the  armor  which 
he  himself  wrought  stood  up  against  every  assault.  The 
outcome  of  the  fight  was  that  the  clan  Quhele  was  prac- 
tically wiped  out  by  the  death  of  some  thirty  of  its 
strongest  men,  while  Eachin  alone  escaped  to  either 
exile  or  suicide. 

Smith  was  offered  a knighthood  but  refused.  Soon 
afterward  he  married  Catherine,  and  many  families  are 
proud  to  trace  their  ancestry  to  him,  while  his  story  is 
enlarged  upon  in  Walter  Scott’s  “Fair  Maid  of  Perth.” 
The  prevalence  of  the  modern  name  Smith  is  good  proof 
of  the  number  and  importance  of  the  Smiths  in  Medi- 
aeval times.  As  run  the  old  verses : 

“From  whence  came  Smith, 

Albe  he  knight  or  squire. 

But  from  the  smith 
That  forgeth  at  the  fire  ?” 
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The  Assembling  of  Bevel  Gears 

Adjustment  of  Pinion  and  Adjustment  of  Gear  Produce  Different  Results — Gears  Should 
Be  Cut  with  Allowance  for  Backlash — Bottoming  of  Teeth 

By  CHARLES  H.  LOGUE 


T! 


^HE  present  object  is  to  furnish  simple  compre- 
hensive instructions  for  the  proper  assembly  of 
bevel  drive  gears  for  automobiles.  A special  en- 
deavor has  been  made  to  avoid  technicalities  and  to 
present  the  entire  matter  as  simply  as  possible. 

It  is  impossible  to  assemble  a pair  of  spur  gears 

incorrectly  provid- 
ing the  shafts  are 
parallel,  but  unfor- 
tunately this  is  not* 
the  case  as  regards 
bevel  gears.  With 
spur  gears  it  is 
simply  a matter  of 
securing  the  en- 
gagement of  cylin- 
drical pitch  sur- 
faces, which  auto- 
matically adjust 
themselves  to  any 
position  in  which 
the  gears  are 
placed.  So  long  as 
spur  gears  may  be 
freely  operated 
their  action  will  be 
correct,  providing, 
of  course,  that  they 
are  correctly  cut. 

In  bevel  gears 
the  pitch  surfaces 
are  conical  and  it 
is  necessary  that  the  apex  of  each  cone  coincide  with 
the  intersection  of  the  gear  and  pinion  axis.  (See 
point  A,  Fig.  1.)  Adjusting  facilities  are  simply  for 
the  purpose  of  securing  this  intersection,  the  correc- 
tion of  which  is  evidenced  by  the  bearing  on  the  length 
and  profile  of  the  teeth,  as  will  be  explained.  Gears 
do  not  require  adjustment  to  compensate  for  wear,  so 
a correct  position  once  attained  should  never  be  altered. 

It  is  apparent  that  the  pitch  of  a bevel  gear  varies 
throughout  the  entire  length  of  the  face ; we  have,  say 
four  pitch  at  the  large  end  and  five  pitch  at  the  small 
end  of  the  tooth.  Quiet,  efficient  operation  requires, 
first  of  all,  the  engagement  of  equal  pitches.  Flush 
engagement  at  the  large  ends  of  the  tooth  does  not 
necessarily  mean  the  engagement  of  equal  pitches  on 
account  of  variations  in  machining  of  the  gear  blanks 
and  to  varying  amounts  of  distortions  in  hardening; 
engagements  at  small  ends  are  still  less  dependable  on 
account  of  variation  in  length  of  face.  An  approxima- 
tion of  the  correct  position,  so  far  as  the  relation  of 
ends  of  teeth  are  concerned,  may  be  found  by  rolling 
the  pinion  in  the  gear  by  hand. 

The  only  real  determination  of  this  requisite  engage- 
ment is  by  means  of  the  tooth  bearing,  which  may  be 
seen  by  painting  the  teeth  with  a mixture  of  red  lead 
and  oil  and  running  the  gears  under  load.  This  bearing 
will  occur  across  certain  prescribed  portions  of  the 


FIG.  1.  PITCH  SURFACES  OF 
BEVEL  GEARS 


teeth  of  both  gear  and  pinion  and  when  found  as  de- 
scribed is  positive  evidence  of  proper  tooth  engagement. 
For  instance,  in  case  the  bearing  falls  too  low  on  the 
profile  of  the  gear  teeth  it  is  evident  that  the  pitch  of 
the  gear,  as  engaged,  is  less  than  the  pitch  of  the 
pinion,  therefore,  the  pinion  is  too  far  in  towards  the 
gear.  Should  the  bearing  on  the  gear  teeth  run  high, 
the  pinion  is  too  far  out,  away  from  the  gear.  A move- 
ment of  the  gear  toward  or  away  from  the  pinion  has 
the  opposite  effect,  but  to  a decidedly  less  extent.  By 
referring  to  Figs.  2 and  3 the  relative  change  in  pitch 
engagement  will  be  apparent.  Moving  the  pinion 
changes  the  backlash  and  consequent  bearing  along  the 
teeth  but  slowly  as  compared  to  a gear  movement,  as 
will  be  apparent  from  a study  of  Fig.  8 so  that  for  all 
practical  purposes  we  may  say  that  the  position  of  the 
gear  controls  the  hearing  along  the  length  of  the  teeth 
and  that  the  pinion  position  controls  the  bearing  on  the 
profile  or  height  of  the  teeth.  Of  course,  in  case  the 
pinion  is  moved  any  great  distance  the  bearing  along 
the  teeth  will  also  change  and  must  be  corrected  by 
re-adjusting  the  gear.  Also  any  decided  change  in 
length  of  bearing  necessitates  a new  pinion  position. 
The  pinion  for  a ratio  of  6 to  1 for  instance,  may  be 
moved  five  times  as  far  as  the  gear  for  a given  change 
in  backlash  and  the  gear  moved  five  times  as  far  as  the 
pinion  to  bring  about  a corresponding  change  in  profile 
bearing. 

Equal  pitches  are  engaged  when  the  bearing  on  the 
profile  of  pinion  teeth  extends  across  its  entire  working 


height  from  the  base  line,  where  the  involute  curve 
stops,  to  the  top  of  the  tooth  as  illustrated  by  Fig.  4. 
A bearing  heavy  on  the  top  (Fig.  6)  means  that  the 
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pinion  is  too  far  forward,  toward  the  gear.  A bearing, 
heavy  in  flank  (Fig.  6)  means  that  the  pinion  is  too  far 
out,  away  from  the  gear.  Do  not  attempt  to  correct 
bearing  along  the  length  of  tooth  by  moving  the  pinion, 
although  in  case  the  bearing  is  low  as  shown  (Fig.  6) 
at  the  same  time  slightly  heavy  at  the  large  end  of 
tooth,  as  in  Fig.  7,  a forward  movement  of  the  pinion 
might  correct  both  conditions. 

Unfortunately,  however,  it  is  usually  difficult  to  see 
the  pinion  bearing  owing  to  axle  construction,  so  our 
main  dependence  must  be  placed  on  the  bearing  which 
appears  on  the  teeth  of  the  gear,  fhe  position  of  the 
bearing  on  the  profile  of  the  gear  tooth  does  not  extend 
its  full  depth  and  in  many  cases  does  not  reach  the  tops 


FIG. 6 Pinion  out  too  far,  away  FIG. 7 Pinion  out  far  and  Gear  too  faraway 

from  Gear  from  Pinion.  Might  be  corrected  by 

a forward  movement  of  Pinion  only 

FIGS.  4 TO  7.  BEARING  ON  PINION  TEETH 

of  the  teeth  so  that  its  proper  position  is  more  difficult 
to  explain  than  that  for  the  pinion. 

The  introduction  states  that  technicalities  are 
avoided,  but  in  order  to  offer  a satisfactory  explana- 
tion of  general  statements  as  to  gear  tooth  contact  as 
will  be  outlined,  it  is  necessary  to  enter  a little  into  the 
theory  of  tooth  action  for  the  benefit  of  those  interested. 
Others  may  skip  this  portion  and  take  statements  made 
for  granted.  Fig.  8 illustrates  the  engagement  of  bevel 
gear  and  pinion,  as  developed  upon  their  virtual  pitch 
radii.  This  engagement  is  shown  at  three  periods— 
that  is,  e at  the  point  where  gear  tooth  first  engages 
that  of  the  pinion,  g at  the  pitch  point  and  n as  the 
gear  tooth  is  about  to  leave  pinion  tooth  at  the  end  of 
the  arc  of  contact. 

Contact  cannot  occur  on  the  profile  of  the  gear  tooth 
beyond  the  intersection  of  the  pinion  base  circle  and 
the  line  of  action,  or  point  e.  Any  portion  of  the  gear 
tooth  extending  beyond  this  point  will  not  show  contact, 
as  is  in  this  case  evidenced  by  the  distance  f.  That 
is,  the  contact  on  profile  will  fall  this  distance  below  the 
tops  of  the  gear  teeth. 

The  theoretical  height  of  bearing,  above  the  pitch 
line,  is  equal  to  the  pitch  radius  times  sec1  of  the 
pitch  angle  times  sin8  of  the  angle  of  virtual  obliquity. 
The  difference  between  the  addendum,  as  employed,  and 
the  bearing  height  found  as  above,  represents  the  dis- 
tance which  bearings  will  fall  below  the  tops  of  the 
teeth.  In  case  the  addendum  is  equal  or  is  less  than 
this  amount  the  bearings  should  extend  clear  to  the 
tops  of  the  gear  teeth.  Contact  at  g being  reached  the 
path  of  the  contact  on  the  gear  tooth  now  extends  from 
the  point  e to  the  pitch  line,  or  the  distance  h.  At  the 
end  of  the  engagement  the  pinion  tooth  breaks  contact 


with  the  gear  tooth  at  n and  the  entire  path  of  this 
contact  will  be  found  in  the  distance  k.  This  path  of 
contact  should  show  on  the  painted  surface  of  the 
gear  tooth. 

It  is  necessary  to  explain,  in  this  connection,  that  the 
contact  between  gear  and  pinion  tooth  is  constantly 
along  the  line  of  action.  The  angle  of  approach  cannot 
be  greater  than  the  angle  of  virtual  obliquity  as  shown 
in  Fig.  8,  so  that  the  bearing  above  the  pitch  line  of  the 
gear  can  not  extend  beyond  the  point  e as  stated.  The 
angle  of  recess  and  consequent  depth  of  gear  tooth  en- 
gagement, below  pitch  line,  is  dependent  upon  pinion 
addendum.  The  pinion  diameter  and  obliquity  of  action 
affect  both  of  these  dimensions. 

The  point  to  be  derived  from  this  explanation  is  that 
the  position  of  bearing  is  dependable  measurement  of 
the  accuracy  of  tooth  action — therefore,  a proper  guide 
for  gear  and  pinion  location.  When  the  bearing  is  cor- 
rect the  gears  are  at  their  best,  it  is  only  necessary  to 
know  where  the  bearing  should  come. 

Usual  Position  of  Bearing  on  Gear  Tooth 

According  to  ordinary  practice  in  all  straight  tooth 
bevel  gears  the  bearing  will  fall  about  fa  in.  below  tops 
of  the  gear  teeth.  In  spiral  bevels  the  bearings  will 
usually  extend  clear  to  the  tops  of  the  teeth.  This  is 
on  account  of  the  proportionate  gear  addendum  usually 
employed  for  these  types.  The  depth  of  bearing  below 
pitch  line  may  be  readily  determined  by  moving  the 
pinion  a little  forward,  toward  the  gear,  and  noting  its 
position.  This  bearing  never  goes  the  full  working 
depth.  A study  of  Fig.  8 will  explain  this. 

A bearing  extending  from  the  lowest  point  (as  may 
be  found  by  moving  the  pinion  slightly  forward)  to  the 
tops  of  the  gear  teeth  means  a perfect  form  in  both 
gear  and  pinion.  It  is  only  reasonable  to  assume  there- 
fore that  the  bearing  will  often  come  narrower  on  some 
gears  than  on  others  as  perfection  in  tooth  form  is  not 
to  be  expected.  In  cases  where  it  is  impossible  to  show 


a bearing  from  the  low  point  (found  by  a forward 
pinion  movement)  to  the  tops  of  the  teeth,  the  best  plan 
is  to  place  this  bearing  in  spiral  gears  so  that  it  will 
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extend  from  the  tops  of  the  gears  to  the  lowest  possible 
point,  that  is — let  the  bearing  tend  to  run  high  rather 
than  low. 

In  straight  tooth  gears  let  the  bearing  begin  about 
A in.  from  the  tops  of  the  teeth  and  extend  down  the 
tooth  as  far  from  this  as  is  possible.  In  other  words 
for  both  spiral  and  straight  tooth  gears,  be  sure  that 
the  main  section  of  bearing  falls  across  the  pitch  line. 

Bevel  gears  are  properly  generated  upon  the  prin- 
ciple that  whatever  backlash  is  to  be  allowed  in  their 
operation  must  be  provided  for  in  cutting  the  teeth 
and  that  this  backlash  cannot  be  altered  unless  a change 


FIS. 9 Move  Gear  toward  Pinion  FIG.K)  Move  Gear  away  from  Pinion  - 


FIG. II  Move  Pinion  away  from  Gear  FIG. 12  Move  Pinion  toward  Gear 


FIQS.  9 TO  14.  BEARING  ON  GEAR  TEETH 


is  made  in  the  angle  of  shafts  upon  which  they  are 
mounted.  Gears  cut  without  backlash  cannot  be  oper- 
ated at  90  degrees. 

A mean  allowance  of  0.008  in.  has  been  adopted;  gear 
and  pinion  each  being  cut  0.004  in.  under  the  calculated 
tooth  thickness.  However,  owing  to  necessary  working 
limits,  also  to  changes  due  to  hardening,  this  allowance 
cannot  be  strictly  maintained  and  will  vary  in  the 
finished  product  from  0.005  in.  to  0.020  inch. 

General  Procedure 

Backlash  cut  in  bevel  gears  cannot  render  them  noisy 
if  they  are  assembled  to  a proper  bearing.  Gears  oper- 
ating with  too  much  backlash  are  usually  noisy — not  on 
account  of  their  excessive  backlash,  but  by  reason  of 
their  being  out  of  their  proper  position.  Gears  cut  with 
0.100  in.  backlash  and  operating  with  0.100  in.  backlash 
will  be  satisfactory.  The  gear  should  be  placed  accord- 
ing to  bearing — not  to  backlash.  Under  full  load  the 
ideal  bearing  is  the  full  length  of  the  tooth.  On  ac- 
count of  a slight  distortion  common  to  all  automobile 
axles,  gears  should  be  set  with  this  bearing  somewhat 
toward  the  small  end  of  tooth,  the  amount  depending 
upon  stiffness  of  axle  construction.  As  previously  ex- 
plained, this  condition  is  obtained  mainly  by  the  adjust- 
ment of  the  gear. 


Note  bearing  along  gear  tooth.  If  the  bearing  is 
heavy  on  the  large  ends  of  teeth  (Fig.  9),  move  gear 
toward  the  pinion.  If  the  bearing  is  too  heavy  on  the 
small  ends  of  the  teeth  (Fig.  10),  move  gear  away  from 
pinion.  Under  the  same  load  as  will  be  applied  to  the 
axle  in  service,  the  bearing  should  be  even  the  entire 
length  of  the  teeth,  and  if  this  load  is  applied,  gear 
should  be  so  adjusted  that  this  contact  exists. 

If  a lighter  load  is  applied  in  test,  the  bearing  must 
be  heaviest  on  the  small  ends  of  the  teeth  to  allow  for 
spring  in  the  axle  or  for  lift  of  pinion.  This  allowance 
depends  upon  the  relation  of  the  loads  applied,  and  upon 
the  construction  of  the  axle.  The  position  of  the  gear 
practically  controls  the  bearing  along  the  teeth.  Mov- 
ing the  pinion  to  or  from  the  gear  has  the  same  effect, 
but  to  a less  extent. 

After  a proper  bearing  is  secured  along  the  tooth, 
the  next  problem  is  to  bring  the  pinion  into  a position 
that  will  insure  the  engagement  of  equal  pitches.  After 
this  again  adjust  the  gear,  if  necessary,  to  restore  the 
proper  contact  along  the  tooth  if  the  pinion  has  been 
moved  far  enough  to  alter  this.  The  proper  position 
of  the  pinion  is  evidenced  by  the  position  of  the  contact 
on  the  profile  of  the  gear  tooth  as  follows:  When  the 
engaging  pitch  of  the  pinion  is  greater  than  the  pitch 
of  the  gear,  the  bearing  along  the  gear  tooth  runs 
toward  the  bottom  of  the  gear  tooth  (Fig.  11).  If  the 
gears  are  operated  for  any  length  of  time,  extreme  wear 
will  take  place  at  this  point,  due  to  the  interference 
of  the  tops  of  the  pinion  teeth,  which  will  show  a heavy 
bearing  (Fig.  5).  This  condition  indicates  that  the 
pinion  must  be  moved  from  the  gear  until  the  contact 
just  begins  to  leave  its  lowest  point.  Contact  should, 
under  ideal  conditions,  just  reach  this  low  point  on  the 
gear  tooth,  but  should  not  be  concentrated  there. 

When  the  engaged  pitch  of  the  pinion  is  less  than  the 
pitch  of  the  gear,  the  bearing  along  the  tooth  runs 
toward  the  top  of  the  gear  tooth  as  illustrated  by  Fig. 
12,  and  is  concentrated  at  the  flank  of  the  pinion  teeth 
(Fig.  6),  causing  interference  at  this  point.  To  correct 
this,  move  pinion  toward  gear  until  the  contact  just 
reaches  the  lowest  point  of  contact  on  gear  tooth. 

If  gears  are  cut  theoretically  correct,  the  contact  will 
extend  from  near  the  top  of  gear  tooth  to  the  lowest 
point  of  contact  (See  Fig.  18) ; that  is,  to  its  effective 
bearing  above  pitch  line.  The  location  of  the  low  points 
of  contact  on  the  gear  teeth  depends  upon  the  diameter 
of  the  pinion,  the  proportion  of  the  teeth  and  angle  of 
obliquity,  and  must  be  found  by  experiment  for  each 
particular  ratio.  The  contact  on  gear  tooth  should  be- 
gin at  this  point  and  should  be  made  to  extend  up  to  the 
tooth  as  far  as  possible  without  drawing  it  away  from 
its  lowest  point. 

With  an  undertsanding  of  the  foregoing  points,  no 
special  explanation  is  necessary  regarding  Figs.  2 and  3. 
For  ratios  such  as  shown,  the  position  of  the  gear 
practically  controls  the  bearing  along  the  tooth,  and  thq 
position  of  the  pinion,  the  bearing  on  the  profile  of  the 
tooth.  A movement  of  the  gear  affects  the  profile  bear- 
ing to  a less  extent,  as  does  a movement  of  the  pinion 
affect  the  bearing  along  the  tooth.  For  miter  gears 
(ratio  1 to  1)  the  effect  of  a movement  of  either  is 
equal  in  each  respect. 

It  is  often  possible  to  properly  locate  a pair  of  gears 
by  one  movement  of  either  gear  or  pinion.  Suppose, 
for  example,  that  when  the  gear  is  first  painted,  the 
bearing  shows  slightly  heavy  on  large  ends  of  teeth, 
indicating  too  much  backlash,  and  the  bearing  is  out 
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toward  the  points  of  the  teeth,  indicating  pinion  too  far 
away  from  gear.  (See  Fig.  14.)  See  also  Fig.  7,  in  which 
case  drawing  the  pinion  away  from  the  gear  may  drop 
bearing  to  its  proper  place  and  bring  it  across  the  full 
length  of  its  tooth. 

By  simply  moving  the  pinion  toward  the  gear,  the 
contact  is  brought  farther  down  the  profile  of  the  gear 
tooth,  and  at  the  same  time  owing  to  the  amount  of 
backlash  being  reduced  somewhat  by  this  movement, 
the  bearing  will  travel  farther  down  toward  the  small 
end  of  the  tooth.  However,  if  this  pinion  movement 
has  not  changed  the  bearing  along  the  tooth  a sufficient 
amount,  the  gear  must  be  moved  toward  the  pinion. 

The  Block  Test 

The  usual  practice  of  mounting  the  axle  on  a block 
and  adjusting  the  gears  to  their  quietest  position,  under 
load,  will  not  give  the  satisfactory  results.  Noise  cannot 
be  used  as  a basis  for  gear  adjustment  under  these 
conditions.  Aside  from  this,  the  operator  is  working 
entirely  in  the  dark  as  regards  the  relative  position  of 
the  gears  and  after  testing  a few  axles,  becomes  tone 
deaf. 

After  assembling,  the  axle  may  be  mounted  on  a 
block  or  if  pressed  steel  construction  is  used,  the  best 
plan  is  to  mount  the  carrier  in  a saddle  or  any  conve- 
nient arrangement  to  run  gears  under  load.  The  proper 
load  to  apply  should  be  at  least  one-third  the  maximum 
power  to  be  applied  to  the  axle  when  under  the  car,  at  a 
speed  corresponding  to  twenty  miles  per  hour. 

After  attaining  the  desired  bearing,  the  pinion  may 
be  readjusted  to  the  quietest  point  at  which  it  will 
operate  without  disturbing  the  bearing  attained. 

Exceptional  care  is  ordinarily  taken  in  the  manufac- 
ture of  the  straight  tooth  gears  to  avoid  cross  bearing, 
so  when  cross  bearing  is  found  to  any  extent  detrimen- 
tal to  their  operation,  it  may  be  safely  assumed  that 
the  trouble  is  due  either  to  the  machining  or  to  the 
distortion  of  the  axle  or  carrier. 

It  is  difficult  and  generally  impossible  to  quiet  a pair 
of  gears  (straight  tooth)  if  the  axis  of  pinion  is  not 
on  a plane  with  that  of  the  gear.  This  is  especially  so 
when  the  bearing  is  heavy  on  the  large  end  of  the  tooth 
on  the  drive  and  on  the  small  end  of  the  back-up  or 
reverse  drive.  This  bearing  indicates  that  the  axis  of 
pinion  is  higher  than  the  axis  of  the  gear.  A slight 
indication  in  the  opposite  direction  is  usually  beneficial. 
For  satisfactory  results,  the  pinion  axis  should  not  be 
more  than  0.001  in.  above  or  0.004  in.  below  the  axis  of 
the  gear  although  0.000  in.  above  and  0.006  in.  below  is 
better  practice. 

With  spiral  bevel  gears  it  is  impracticable,  for  the 
present  at  least,  to  furnish  gears  which  will  show  a 
full  length  bearing  on  each  side  of  the  tooth.  This  is 
due  to  the  nature  of  the  spiral  tooth  which  changes  the' 
position  of  its  bearing,  due  to  conditions  of  hardening. 
The  nearest  approach  to  a full  bearing  which  can  be 
maintained  is  a two-third  length  from  opposite  ends  of 
the  tooth.  In  this  connection,  care  must  be  taken  not 
to  cramp  the  action  of  the  gears  in  an  attempt  to 
secure  a front  end  bearing  in  case  this  cross  bearing 
is  found  heavy  toward  the  large  end  of  the  tooth  on  the 
drive  side.  At  least  0.001  in.  backlash  should  be  ob- 
tained. 

On  left-hand  spiral  gears  the  tendency  is  for  the 
bearing  to  be  found,  when  crossed,  heavy  on  the  large 
end  of  the  drive  and  for  right-hand  gears  heavy  on  the 
small  end  of  the  drive.  The  drive  side  of  the  tooth 


should  always  be  favored  in  adjusting  for  bearing;  the 
reverse  side  is  usually  of  relatively  small  importance. 
When  the  gears  show  an  acute  cross  bearing  in  either 
direction,  there  is  little  chance  of  getting  them  quiet, 
and  continued  re-adjustment  under  the  car  is  usually  a 
mere  waste  of  time.  This  is  one  error  that  cannot  be 
compensated  for  by  any  position  of  the  gears. 

When  we  have  gears  of  an  even  ratio  such  as  48  to 
12,  62  to  13,  56  to  14,  45  to  15,  etc.,  the  bearing  along 
the  gear  teeth  will  be  uneven  if  the  pinion  runs  out  the 
slightest  amount.  Under  such  conditions  the  bearing 
will  begin,  say  at  the  large  end  of  the  tooth  and  track 
across  the  face  until  it  is  at  the  small  end  of  the  tooth, 
then  back  across  the  face  until  it  is  again  heavy  at  the 
large  end.  This  will  occur  three  times  around  the  gear 
for  a ratio  of  exactly  3 to  1,  four  times  for  a ratio  of 
4 to  1,  etc.’ 

A full  even  bearing  all  around  the  gear  cannot  be 
produced  commercially  for  any  even  ratio.  Each  tooth 
in  the  gear  engages  the  same  tooth  in  the  pinion  at 
each  revoltuion,  and  any  unevenness,  particularly  in 
the  pinion,  will  show  an  uneven  bearing.  Therefore, 
when  adjusting  the  gear  for  any  even  ratio,  an  average 
bearing  must  be  taken  for  position.  Uneven  bearing 
should  not  be  confused  with  cross  bearing. 

After  hardening,  it  is  not  to  be  supposed  that  the 
ring  gear  can  be  made  to  run  as  true  as  when  soft, 
therefore  some  allowance  must  be  made.  Provision  has 
been  made  in  cutting  the  teeth  for  a reasonable  amount 
of  out-of-round,  and  when  making  final  inspection  test 
of  assembled  differential  and  pinion,  no  particular  at- 
tention is  paid  to  the  running  of  the  gear  unless  an 
out-of-round  is  in  evidence.  In  this  event  the  ring  gear 
should  be  removed  and  brought  within  0.008  in.  on  face 
and  diameter.  It  is  evident  that  gears  may  be  found 
which  run  out  in  excess  of  these  limits  without  being 
detrimental  to  their  quiet  operation;  the  arc  through 
which  any  such  runout  occurs  must  be  considered. 

Bottoming  of  Teeth 

The  fact  of  the  teeth  bottoming  when  set  together  by 
hand  or  when  gears  are  operated  without  backlash  is 
no  indication  of  incorrect  cutting.  All  six-pitch,  many 
five-pitch,  and  in  some  cases  even  four-pitch  will  show 
this  apparent  defect.  There  is  no  danger  of  this  bot- 
toming action  when  gears  are  properly  assembled,  that 
is,  with  a proper  amount  of  backlash,  or  more  properly 
expressed — with  a full  face  bearing. 

Reducing  the  thickness  of  the  teeth  for  backlash 
allows  the  pinion  to  drop  deeper  into  mesh  with  the 
gear,  which  drop  in  many  cases  amounts  to  the  total 
bottom  clearance  of  tooth.  In  operation,  however,  the 
pinion  should  be  held  out  of  this  engagement.  A prop- 
erly assembled  pair  of  gears  cannot  bottom,  no  matter 
how  thin  the  teeth  may  have  been  cut. 

Bevel  gears  are  cut  to  operate  at  a shaft  angle  of 
90  deg.  The  axle  should  be  machined  in  accordance 
with  this.  If  the  axle  is  less  than  90  deg.  the  amount 
of  backlash  in  the  gears  is  necessarily  reduced;  if 
greater  than  90  deg.  the  backlash  is  increased,  that  is, 
when  maintaining  an  even  bearing  along  the  teeth. 

For  14J  deg.  teeth,  3.8  min.  change  in  shaft  angle 
affects  the  backlash  0.001  in.  For  20  deg.  teeth,  2.7 
min.  makes  the  same  change.  For  satisfactory  results 
the  proper  shaft  angle  should  be  maintained  within  5 
min.  plus  or  minus  for  the  14J  deg.  teeth  and  within  3 
min.  for  the  20  degrees. 

Although  the  foregoing  plan  of  gear  adjustment  may 
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appear  extremely  simple,  it  requires  a little  practice 
before  an  operator  becomes  proficient  in  its  use.  For 
this  reason  a record  of  setting  made  should  be  kept  until 
operator  can  definitely  foretell  the  result  of  a given 
position  for  the  gear.  As  each  axle  is  adjusted,  make  a 
record  of  axle  number,  position  of  bearing  along  the 
teeth  on  both  drive  and  reverse,  profile  bearing  on  each 
side  of  teeth  and  amount  of  backlash.  Opposite  these 
data  should  be  noted  the  performance  of  the  axle  under 
the  car. 

In  a short  time  the  operator  will  begin  to  see  what  is 
required  to  produce  quiet  axles,  and  will  detect  axle 
distortion  if  it  exists  and  know  how  to  counteract  or  to 
allow  for  it.  The  desired  bearing  for  each  particular 
type  of  axle  must  be  found  in  this  manner. 

The  Road  Test 

It  is  quite  possible  that  the  position  of  pinion  will 
sometimes  require  a slight  adjustment  after  the  axle 
is  under  the  car,  as  it  is  not  always  possible  to  locate 
it  with  sufficient  accuracy  according  to  the  bearing. 
This  is  generally  due  to  spring  in  the  axle  or  to  loose- 
ness in  construction,  or  both.  Also,  it  should  be  under- 
stood that  a pinion  movement  of  0.005  in.  in  either 
direction  often  secures  results.  This  adjustment  is 
usually  readily  made  and  should  be  considered  a part  of 
the  regular  road  test.  If  the  axle  is  noisy  after  the  best 
position  of  pinion  has  been  secured,  it  should  never  be 
necessary  to  move  the  gear.  However,  if  the  gears  have 
been  set  as  directed,  and  the  drive  is  noisy  under  car, 
the  best  general  rule  for  this  is  as  follows: 

If  the  axle  construction  is  such  that  the  differential 
bearing  supports  are  weak  and  have  a tendency  to 
spread,  move  the  gear  up  towards  the  pinion,  reducing 
the  amount  of  backlash.  If  the  principal  weakness  is  in 
the  third  member,  or  in  the  pinion  sleeve,  or  is  in  fact 
anything  which  will  allow  the  pinion  to  lift,  change  its 
axial  position  or  whip,  move  the  gear  away  from  the 
pinion,  increasing  the  amount  of  backlash,  or  have  the 
gear  cut  specially  to  meet  this  condition.  Adjusting  the 
gear  under  car  is  poor  practice. 

To  adjust  gears  under  the  car,  remove  oil  and  clean 
gears  with  gasoline.  Paint  the  gear  all  around  with  a 
mixture  of  red  lead  and  oil  and  leave  off  rear  cover  so 
that  gears  are  exposed.  A short  run,  say  five  or  six 
miles  without  lubricant,  will  not  injure  the  gears,  al- 
though bearings  should  be  lubricated.  As  a preliminary 
test,  the  rear  end  of  the  car  may  be  jacked  up  in  the 
garage  and  show  bearing  on  teeth  by  applying  brakes. 

Adjusting  gears  at  random  in  an  endeavor  to  locate 
their  quiet  operating  position  is  poor  practice,  particu- 
larly with  spiral  gears,  as  rapid  wear  in  both  gears  and 
bearings  is  very  liable  to  result.  Get  the  bearings. 

In  gears  operating  with  0.008  in.  backlash,  a pinion 
lift  of  0.005  in.  should  not  be  exceeded,  as  this  barely 
leaves  operating  clearance.  If  the  lift  of  pinion  exceeds 
this  amount,  the  error  may  be  taken  care  of  to  a certain 
extent  in  the  cutting  of  the  gear  up  to  about  0.015  in. 
If  beyond  this  point,  there  is  little  hope  of  securing 
quiet  gears.  For  spiral  bevel  gears  it  is  especially 
necessary  to  check  for  changes  in  the  axial  position  of 
pinion,  particularly  between  the  drive  and  the  reverse. 

Before  a new  design  of  axle  or  carrier  is  manufac- 
tured in  quantities,  a sample  should  be  assembled  and 
subjected  to  a static  test,  in  order  to  locate  any  weak- 
ness which  may  exist  in  its  construction.  The  principal 
parts  to  be  checked  are  the  end  movement  of  differential 
and  of  pinion,  the  lift  of  pinion  and  the  spread  of 


differential  bearings.  The  latter  is  of  special  impor- 
tance if  cup  and  cone  or  taper  roller  bearings  are  used. 

In  long  third  member  construction  the  distortion  of 
drive  shaft  and  torque  tube  is  of  importance.  The  load 
applied  to  the  pinion  shaft  should  represent  the  maxi- 
mum power  of  motor  at  1,000  r.p.m.,  carrying  this 
power  through  the  lowest  transmission  gear,  usually  3i 
to  1.  This  means  calculating  the  torque  load  from  the 
full  power  of  motor  at  800  r.p.m.  of  the  pinion. 

Using  86-in.  lever  on  pinion  shaft  the  proper  load 
may  be  found  as  follows: 

Weight  equals  5.883  X horsepower. 

In  any  other  length  of  lever  we  have — 

210 

Weight  " Length  of  lever  in  inches  * horsepower 

From  this  may  be  deducted  one-half  the  weight  of 
lever. 

The  possible  effect  of  a change  in  the  gear  ratio  must 
not  be  ignored  when  conducting  a static  test  or  in  the 
event  of  any  trouble  being  experienced  with  the  axle. 
An  axle  perfectly  satisfactory  with  a ratio  of  3 to  1 
will  possibly  give  an  enormous  amount  of  trouble  if  a 
4 to  1 gear  is  applied.  The  difference  between  a 3 to  1 
and  a 31  to  1 reduction  is  very  noticeable  from  a noise 
standpoint.  Axles  should  be  designed  to  meet  the  re- 
quirements of  the  lowest  reduction  to  be  employed,  and 
upon  general  principles  have  the  least  reduction  pos- 
sible. 

General  Precautions 

Never  allow  gears  to  be  assembled  in  a cramped 
position.  The  gear  should  revolve  freely  after  all  bolts 
and  adjustments  are  set.  Be  sure  that  the  thrust  end  of 
the  differential  is  seated  against  the  thrust  bearings, 
otherwise  the  gear  may  change  its  position  in  service. 
A partial  turn  of  the  adjusting  nut  opposite  the  thrust 
bearing  is  generally  advisable,  so  as  to  avoid  any  pos- 
sibility of  cramping  the  bearing.  This,  of  course,  does 
not  apply  to  cases  when  conical  or  radial  bearings  are 
employed. 

Profile  bearing  should,  if  anything,  be  placed  a little 
high,  rather  than  low,  especially  for  left-hand  spiral 
gears  and  right-hand  pinions,  owing  to  the  tendency  of 
the  pinion  to  crowd  a little  forward  on  service.  When 
replacing  gears  for  service,  examine  bearings  carefully; 
worn,  chipped  or  pitted  bearings  should  be  replaced. 
Outer  ball  races  must  be  a snug  fit  in  the  bearing  holes, 
and  inner  races  must  be  a snug  fit  on  shafts  or  differen- 
tial hubs. 

Make  sure  that  all  parts  which  go  on  the  inside  of 
housing  are  thoroughly  clean.  Any  chips,  grit  or  other 
hard  substances  grind  out  the  bearings  and  gears  very 
quickly.  A lost  nut  or  lockwasher  may  necessitate  a 
new  set  of  gears.  All  studs  and  nuts  to  be  q good  fit  in 
threads  so  as  to  hold  gears  and  bearings  in  place. 
If  these  are  loose  the  gears  will  vibrate. 

The  plan  of  adjusting  bevel  gears  herein  outlined  is 
not  an  experiment.  It  is  a proper  method,  based  upon 
the  true  nature  of  tooth  contact.  Some  trouble  in  its 
application  is  to  be  expected.  The  operator  must  be- 
come familiar  with  the  causes  underlying  changes  in 
tooth  contact  and  apply  this  knowledge  to  the  particular 
axle  under  consideration.  When  mastered,  uniform 
satisfactory  results  can  be  guaranteed. 

A complete  understanding  of  the  principles  given  in 
this  article  will  enable  the  operator  to  either  locate  the 
gears  in  a satisfactory  position  or  to  determine  why 
they  cannot  be  so  located. 
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Machining  a Case  Hardened  Mack  Crankshaft 

Hard  and  Long-Wearing  Surfaces  Secured  by  Case  Hardening— Straightening,  Turning 
and  Grinding  Operations — Balancing,  Final  Straightening  and  Inspection 

By  FRED  H.  COLVIN 

Editor,  Akkiucan  Machinist 

THE  engineers  of  the  Mack  motor  found  it  advis-  seen  in  Figs.  1 and  2.  The  crankshaft  is  revolved  on 
able  to  use  case  hardened  carbon  steel  crankshafts  the  centers  shown  but  the  centers  do  not,  of  course, 
in  place  of  special  alloys,  on  account  of  the  ex-  bear  the  brunt  of  the  straightening  pressures.  Blocks 
tremely  hard  surface  produced  on  the  pins  and  bearings,  are  provided  as  at  A,  Fig.  1,  and  wedges  such  as  B are 


PIG.  1.  STRAIGHTENING  A CRANKSHAFT  FORGING.  FIG.  2.  SPRINGING  IT  SIDEWAYS 


FIG.  3.  ROUGH-TURNING  THE  BEARINGS.  FIG.  4.  ROUGH-TURNING  THE  CRANKPIN 


These  shafts  have  given  excellent  results  as  the  case- 
hardened  surfaces  seem  to  resist  wear  remarkably  well 
and  there  has  been  no  trouble  from  breakage,  owing  to 
the  size  of  shaft  used.  It  is  interesting  to  note  that 
at  least  one  of  the  builders  of  high-grade  passenger 
cars  is  adopting  this  same  method  with  extremely  satis- 
factory results. 

The  forgings  are  very  carefully  inspected,  after  which 
both  ends  are  centered  and  the  crankshaft  straightened. 
Ample  provisions  are  made  for  straightening,  as  can  be 


slipped  in  place  between  the  blocks  and  the  crankshaft, 
so  as  to  take  the  stresses  due  to  the  application  of 
hydraulic  pressure  by  the  pump  shown.  Fig.  2 shows 
the  shaft  being  sprung  in  the  center  while  in  Fig.  1 the 
end  web  is  under  pressure. 

Then  comes  the  turning  of  the  main  bearings  and  the 
crankpins,  as  can  be  seen  in  Figs.  3 and  4,  both  Ameri- 
can and  LeBlond  lathes  being  used  for  this  purpose. 
After  the  bearings  have  been  turned,  the  crankshaft  is 
carburized  and  straightened  again,  should  the  latter  be 
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FIG.  5.  TURNING  AND  FACING  FLANGE.  FIG.  6.  ROUGH  GRINDING  THE  PINS 


found  necessary  when  it  comes  from  the  carburizing 
furnaces.  Then  the  flanges  are  rough-turned  and  faced 
as  shown  in  Fig.  5 and  the  thread  end  and  gear  seat 
are  roughed  out  as  is  the  ball  race.  The  thread  end  is 


FIG.  7.  MEASURING  THE  PIN  DIAMETER 


then  cut  off  and  recentered  and  the  shaft  is  ready  for 
hardening. 

This  means  heating  to  1,600  deg.  F.  and  quenching. 


Then  comes  the  inspection  for  hardness  and  the  anneal- 
ing of  the  flange  of  the  thread  end.  Sand  blasting  is 
now  in  order  to  remove  the  scale  and  the  shaft  is  then 
straightened  very  carefully,  the  tolerance  being  0.007 
inch. 

The  flange  end  which  has  been  previously  annealed 
is  now  finish-turned  as  is  the  gear  seat  and  the  end  to 
be  threaded,  after  which  the  threads  are  cut.  The  shaft 
is  then  recentered  for  grinding  and  the  rough-grinding 
of  the  main  and  crankpin  bearings  now  takes  place. 

In  Figs.  6 and  7 are  shown  two  of  the  grinding  opera- 
tions on  different  shafts.  Different  types  of  grinders 
are  employed,  as  can  be  seen.  The  rack  at  the  right  in 
Fig.  6 shows  a convenient  way  of  stacking  crankshafts 
in  a compact  manner  and  at  the  same  time,  in  such  a 
way  that  they  will  be  perfectly  safe  against  damage  to 
the  round  surfaces.  Stacking  is  accomplished  by  the 
use  of  wooden  frames  with  notches  cut  in  the  proper 
positions  so  as  to  keep  the  crankshafts  from  rolling  in 
either  direction.  As  can  be  seen  in  Fig.  7,  the  microm- 
eter is  used  for  measuring  the  crankshaft  diameters. 

The  crankshafts  are  then  balanced  and  straightened 
as  shown  in  Fig.  8,  substantial  balancing  ways  and  a 
convenient  screw  press  being  used  for  this  purpose. 
The  large  grinding  stand  at  the  rear  enables  sufficient 
metal  to  be  ground  off  the  heavy  portion  of  the  shaft  to 
secure  the  desired  balance. 

All  the  finish-grinding  of  pins  and  bearings  now  takes 


FIG.  S.  BALANCING  AND  STRAIGHTENING  THE  SHAFT 
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FIG.  9.  THE  INSPECTION  BENCH 


place  together  with  the  drilling  and  reaming  of  the 
flange  holes  and  the  milling  of  the  keyway.  The  ball 
race  is  finish-bored  and  the  sides  of  the  flange  are  then 
faced  so  as  to  insure  a true-running  flywheel. 

Then  comes  the  final  inspection  of  all  machining  oper- 
ations, as  shown  on  the  bench  in  Fig.  9.  The  inspector 
is  provided  with  suitable  supporting  stands  and  all 
kinds  of  testing  instruments  for  inspecting  not  only 
diameters,  but  alignment  of  the  shaft,  shoulder  dis- 
tances, length  of  bearings,  and  the  truth  of  the  flange 
at  the  end.  Care  in  crankshaft  work  has  much  to  do 
with  the  successful  operation  of  a motor  and  every 
precaution  is  taken  to  insure  satisfaction  at  this  point. 

Selling  the  Salesman 

By  Dwight  Donald 

An  editorial  on  page  228  of  American  Machinist, 
entitled  “For  Your  Own  Good,  Listen  to  the  Salesman,” 
demanded  a second  reading.  I agreed  with  it  on  the  first 
reading  and  I was  still  in  accord  with  it  after  the 
re-reading — for  it  held  arguments  based  on  conditions 
that  cannot  be  denied  by  any  broad-minded  business  man. 

Withal  it  was  a strong  plea  in  the  interest  of  “selling 
the  salesman,”  who  today,  during  this  time  of  extreme 
business  depression,  is  needed  more  than  ever  by  the 
producer  of  goods.  The  manufacturer  does  need  the 
visiting  salesman  as  a source  of  information  as  to 
where  he  can  purchase  equipment  capable  of  turning 
out  a product  of  high  quality  at  the  lowest  possible  cost. 
On  the  other  hand,  the  salesmen  in  his  own  organization 
are  indispensable  in  disposing  of  the  material  which  he 
produces. 

Nevertheless,  the  editorial  title  persists  in  coming 
before  me  in  the  form,  “Salesman,  for  Your  Own  Good, 
Listen.”  By  this  transposition  I would  not  seem  to 
recommend  that  the  salesman  listen  interminably  to  the 
general  gossip  of  some  purchasing  agent  or  particularly 
sociable  clerk  whose  time  is  hanging  heavily  on  his 
hands.  Admitting  that  sociability  necessarily  enters  in 
the  selling  game,  the  interviewer  has  an  hourly  value 


to  his  employer  and  an  hour  spent  in  idle  gossip  is  sixty 
minutes  added  to  the  cost  of  buying  and  selling. 

Of  course,  the  salesman  must  listen  to  sideplays  and 
endeavor  to  learn  and  remember  the  hobbies  of  his  pros- 
pect, so  that  he  may  cultivate  as  close  a friendship  as 
possible,  for  acquaintance  is  rated  as  a high  percentage 
in  successful  dealing  with  the  buyer.  However,  as  the 
salesman  listens  let  him  decide  whether  he  is  talking 
with  one  who  is  in  a position  to  make  or  recommend 
purchases,  and  in  any  instance  to  judge  when  he  has 
reached  the  peak  in  his  effort  to  sell.  Don’t  let  the 
interview  reach  an  anticlimax  each  time,  so  that  the 
prospect  comes  to  regard  the  salesman  as  an  unprofitable 
pest.  If  the  buyer  is  affected  with  an  unusual  degree  of 
sociability  (some  salesmen  will  be  dubious  about  the 
existence  of  such  a species),  he  invariably  enjoys  a 
relation  of  his  own  experiences,  rather  than  having  to 
listen  to  the  life  history  of  the  salesman  or  a discourse 
on  how  he  put  over  the  last  big  sale. 

Today  there  are  many  salesmen,  be  they  on  straight 
commission  or  salary,  who  appear  to  have  the  spirit, 
"The  world  is  not  buying,  anyway” — and  therefore  con- 
sider each  stop  as  a place  to  rest  and  spin  a few  yarns, 
with  the  excuse  that  they  are  doing  missionary  work. 

Oh,  by  the  way,  I too  have  been  of  that  honorable 
profession  of  those  who  travel  from  town  to  town  and 
from  desk  to  desk.  Now  that  I am  stationed  back  at 
the  plant,  and  have  occasion  to  meet  many  of  the  boys 
at  my  own  desk,  I am  decidedly  not  the  type  of  “gentle- 
man” (by  courtesy  only)  who  tries  to  get  back  at  the 
world  for  some  unpleasant  experience  he  may  have  suf- 
fered at  the  hands  of  some  sixth  assistant  purchasing 
agent,  recently  promoted  from  office  boy. 

With  this  explanation  I am  sure  my  remarks  will  be 
accepted  by  our  salesmen  friends  as  suggestions  rather 
than  harsh  criticism. 

But,  salesmen,  keep  on  dispensing  your  optimism 
which  we  all  admire  and  need;  continue  to  spread  the 
telling  story  of  your  product;  know  when  you  are 
through,  and  don’t  outwear  your  welcome — and  come 
again ! We  need  such  “ambassadors  of  commerce.” 
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Selling  on  Quality 

Price  Concessions  Easier  for  the  Salesman  but  Dangerous  to  the  Builder — Foreign 
Competition  Stronger  Since  War — Early  Action  on  Standards  Essential 

By  J.  B.  DOAN 

President,  American  Tool  Works  Co. 


SELLING  on  a declining  market  is  a hard  job  no 
matter  what  policy  is  adopted  by  the  seller.  Most 
buyers  of  machine  tools  are  just  as  familiar  with 
the  business  situation  as  are  the  sellers,  and  they  are 
not  slow  to  press  their  advantage.  jVs  a result  the  seller 
may  be  led  or  forced  to  price  concessions,  particularly 
if  his  financial  condition  is  weak.  Such  a course  is 
too  often  the  first  step  to 
practical  business  suicide. 

When  a purchaser  dis- 
covers that  he  can  beat 
down  a salesman’s  price, 
the  salesman’s  position 
becomes  an  unenviable 
one.  A shrewd  buyer  will 
go  at  him  with  statements 
or  hints  of  a more  or  less 
veiled  character,  to  the  ef- 
fect that  his  competitor 
has  shaded  his  price  or 
offered  certain  extra 
equipment.  The  final  price 
in  such  a situation  is 
largely  dependent  on  the 
ability  of  the  buyer  to  play  on  the  credulity  of  the  sales- 
man and  his  anxiety  to  make  the  sale  no  matter  what 
the  cost. 

Aside  from  any  consideration  of  the  ethics  of  price 
cutting,  the  salesman’s  knowledge  that  his  house  will 
permit  him  to  make  concessions  never  fails  to  extract 
some  of  the  drive  from  his  efforts  to  land  orders  at  list 
price.  Under  fire  both  from  his  competitors  and  from 
his  customer,  it  takes  a man  with  considerable  back- 
bone to  resist  the  combined  pressure  and  sell  his  product 
solely  on  its  merits. 

Buying  Productive  Capacity 

On  the  other  hand,  if  he  has  no  discretion  in  the 
matter  of  price,  but  must  sell  at  list  or  lose  the  sale, 
the  salesman  can  concentrate  on  impressing  his  customer 
with  the  fact  that  he  is  buying  productive  capacity 
which  will  make  profits,  rather  than  so  many  pounds 
of  manufactured  iron  and  steel.  In  these  times  even 
the  best  salesman  needs  every  bit  of  concentration  he 
can  muster  to  convince  a prospect  on  this  basis.  His 
chances  of  success  are  much  reduced  if  the  distracting 
thought  is  present  in  the  back  of  his  mind  that  if  he 
fails  to  sell  on  quality  and  service  ability  he  can  fall 
back  on  price  concessions. 

A good  many  years  ago  we  had  a convincing  demon- 
stration of  the  truth  of  the  assertions  just  made.  One 
of  our  best  salesmen  was  working  the  southern  territory 
during  a period  not  unlike  the  present,  and  price-cut- 
ting was  going  on  everywhere.  Our  man,  whom  we 
may  call  Williams  because  that  wasn’t  his  name,  was 
not  getting  results.  We  knew  he  was  up  against  a 
tough  proposition  but  he  had  been  in  the  same  fix  before 
and  had  made  good.  His  reports  were  pessimistic,  busi- 


ness was  rotten  and  nobody  would  even  listen  to  sales 
talk  at  list  prices. 

Finally  an  order  came  in  from  a customer  to  whom 
Williams  had  quoted  our  dealer’s  price.  This  was 
contrary  to  custom,  but  not  to  orders,  as  Williams  was 
a big  enough  man  to  have  the  privilege  of  using  his 
own  judgment  about  prices  in  emergency  cases.  But 

this  was  not  an  emergency 
case.  His  action  was  de- 
cidedly unjustified  by  con- 
ditions, and  so  fifteen  min- 
utes after  the  order  came 
in  this  telegram  was  on 
its  way  to  Mr.  Williams. 
“Absolutely  maintain 
prices.  Judgment  re- 
moved from  you.” 

The  telegram  had  the 
desired  effect.  Without 
the  price  concession  crutch 
to  lean  on  Williams  pulled 
himself  together,  put  his 
old  enthusiasm  into  his 
work  and  commenced  send- 
ing in  list  price  orders  again.  That  one  incident  was 
enough  for  us.  It  established  a sound  principle  which 
has  been  maintained  ever  since. 

While  we  are  talking  about  maintaining  prices  I want 
to  bring  out  one  more  point — the  customer’s  attitude 
after  he  has  succeeded  in  beating  down  a salesman  or 
a manufacturer.  At  first  he  is  very  well  pleased  with 
his  own  sagacity  and  business  acumen,  but  before  long- 
he  can’t  help  wondering  whether  he  really  beat  the  other 
fellow  down  as  far  as  he  might  have.  He  begins  to 
have  doubts  as  to  whether  he  was  actually  so  very  smart 
after  all,  and  he  usually  winds  up  by  coming  to  a hard 
and  fast  decision  to  be  sure  to  reach  the  bottom  the 
next  time  he  has  to  buy  anything  from  that  company. 
He  knows  their  weakness  and  he  can  be  trusted  to 
make  the  most  of  it.  Having  once  forced  a price  con- 
cession his  confidence  is  shaken  and  he  will  never  be 
quite  satisfied  in  a future  deal  no  matter  how  favorable 
the  terms  he  gets. 

But  there  is  another  side  to  the  picture.  Everyone 
knows  that  comfortable,  soul-satisfying  feeling  which 
comes  with  the  possession  of  anything  of  first  quality. 
It  makes  no  difference  what  it  is,  an  automobile,  a fine 
house,  a good  coat,  a high-grade  machine  tool,  the  feel- 
ing is  there  just  the  same.  Even  though  part  of  the 
feeling  may  be  due  to  the  complacency  of  owning  a 
better  article  than  the  other  fellow,  there  is  at  the 
same  time  the  solid  conviction  that  quality  goods  are 
cheapest  in  the  long  run  and  produce  the  best  results. 

Another  phase  of  the  same  psychological  phenom- 
enon is  the  almost  universal  desire  to  improve  one’s 
condition  of  living,  keenest  perhaps  in  Americans. 
Take  your  own  experience  with  motor  cars  or  perhaps 
your  neighbor’s.  The  chances  are  that  you  begin  with 


A SALE  MADE  on  a quality  basis  at  list 
price  is  well  worth  many  times  the  effort 
expended  in  making  one  on  a cut-price  basis. 

The  customer  is  satisfied  and  will  be  easier 
to  sell  the  next  time,  instead  of  harder.  The 
salesman  has  gained  confidence  from  his  suc- 
cess in  selling  on  a straightforward  business 
basis  and  will  tackle  his  next  prospect  with 
added  vigor.  The  manufacturer  has  made 
a fair  profit  on  the  sale  and  can  afford  to 
maintain  and  improve  the  high  quality  ex- 
pected of  his  product. 
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a second-hand  car  or  the  cheapest  one  now  available. 
It  is  ten  to  one  that  when  you  reached  the  point  of 
getting  another  one  you  selected  as  much  more  expen- 
sive and  inferentially  better  a make  as  your  pocketbook 
would  stand.  If  you  stuck  to  the  same  make  the  odds 
are  just  as  good  that  the  manufacturer  had  improved 
his  product  sufficiently  in  the  time  between  your  two 
purchases  so  that  the  same  effect  was  attained. 

The  desire  for  something  better  is  a moving  factor 
in  American  ambition  and  success  and  can  well  be 
played  upon  by  the  wise  salesman.  If  he  has  the  right 
stuff  in  him  he  can  hammer  away  at  this  side  of  the 
customer’s  stronghold  and  while  it  may  not  be  so 
vulnerable  as  the  price  side  it  can  be  scaled. 

A sale  made  on  a quality  basis  at  list  price  is  well 
worth  many  times  the  effort  expended  in  making  one 
on  a cut-price  basis. 

The  customer  is  satisfied  and  will  be  easier  to  sell 
the  next  time,  instead  of  harder.  The  salesman  has 
gained  confidence  from  his  success  in  selling  on  a 
straightforward  business  basis  and  will  tackle  his  next 
prospect  with  added  vigor.  The  manufacturer  has  made 
a fair  profit  on  the  sale  and  can  afford  to  maintain 
and  improve  the  high  quality  expected  of  his  product 

It  should  be  obvious  that  selling  on  quality  is  utterly 
impossible  unless  the  quality  actually  exists.  The 
builder  must  make  certain  that  his  machine  is  at  least 
as  good  as  any  other  of  the  same  type  on  the  market, 
and  better  than  the  great  majority  of  others.  He  must 
keep  constantly  at  work  to  improve  the  quality  and 
it  is  well  to  keep  the  field  informed  of  improvements  as 
they  are  made.  His  salesmen  must 
know  that  the  quality  is  there,  and 
where  and  why  and  how,  and  must 
be  so  proud  of  it  that  their  enthusi- 
asm is  contagious. 

As  I stated  above,  quality  can  only 
be  maintained  if  a fair  price  is  se- 
cured for  the  product.  The  two  are 
mutually  dependent  and  it  is  a.  hope- 
less job  to  try  to  build  quality  tools 
if  they  are  to  be  sold  at  a loss.  It 
simply  can’t  be  done  very  long.  Either  the  quality  suf- 
fers or  the  builder  goes  broke. 

We  feel  that  not  only  must  the  shop  be  manned  by 
the  very  best  machinists  but  the  equipment  must  be 
thoroughly  up-to-date.  In  our  own  plant  we  have  taken 
advantage  of  dull  times  to  go  over  every  machine  and 
either  repair  or  replace  it.  In  our  radial  drilling  de- 
partment, for  instance,  we  sold  the  twenty-four  ma- 
chines of  different  sizes  that  had  been  there  for  several 
years  and  replaced  them  with  seventeen  new  ones  from 
stock.  The  new  machines  take  up  much  less  room  and 
consequently  cut  down  the  departmental  overhead,  but 
in  addition  they  are  so  much  more  efficient  that  the 
seventeen  will  turn  out  more  work  than  twenty-four 
did  before. 

While  we  are  talking  about  shops  and  equipment  it 
might  be  well  to  say  that  this  country  no  longer  has 
the  monopoly  of  methods  and  tools  that  it  had  before 
the  war.  Then  we  could  build  a quality  tool  here  as 
cheaply  as  an  ordinary  one  could  be  built  in  Europe. 
We  understood  production  methods  and  interchangeable 
manufacture;  they  did  not.  But  the  war  has  changed 
all  that.  The  British  and  French  inspectors  learned  a 
lot  in  our  munition  plants  and  they  are  turning  their 
knowledge  to  account.  Then,  too,  there  are  many  plants, 
both  in  England  and  on  the  continent,  which  are  thor- 


oughly equipped  with  the  most  modern  machinery.  We 
certainly  sold  a lot  of  it  abroad  during  the  war  and 
our  Army  left  a whole  lot  more  behind  them.  It  will 
take  all  of  our  famous  ingenuity  to  keep  ahead  and  even 
then  we  will  be  hard  pressed  if  we  don’t  get  started 
on  standardization  of  minor  parts. 

There  is  no  reason  on  earth  why  every  manufacturer 
of  machine  tools  should  insist  on  having  his  own  pet 
systems  of  standards  for  such  things  as  T-slots,  spindle 
noses,  handwheels,  ball  cranks,  etc.  The  differences  are 
so  small  as  to  be  insignificant,  but  they  add  tremen- 
dously to  production  costs. 

There  is  keen  interest  in  these  matters  abroad.  Eng- 
land, France,  Germany,  Holland,  Belgium  and  others 
are  studying  standardization,  and  Germany  and  Holland 
have  already  issued  accepted  standards  for  certain  parts. 
We  can’t  afford  to  let  them  beat  us  at  this  game.  If 
they  do  we  shall  soon  have  to  face  cheaper  imported 
tools  in  our  own  markets  than  are  coming  in  now. 

Suggestion  for  Herringbone  Gear 
Standards 

By  N.  Leerberg 

The  action  of  the  American  Gear  Manufacturers’ 
Association  in  standardizing  herringbone  gears  is  a 
very  commendable  move.  But  standardization  should  in 
all  cases  take  simplicity  into  consideration,  especially 
when  such  standardization  is  based  on  arbitrary  or 
empirical  data.  The  table  of  “Enlargements  for  Pin- 
ions with  17  Teeth  or  Less,”  published  on  page  830 


of  American  Machinist,  is  such  a case.  This  table  is 
calculated  from  the  well  known  interference  formula 
for  20  deg.  standard  addendum  teeth : 

1 — 0.058491V 
x = p , or 

Enlargement  = 

The  herringbone  gear  has  a stub  tooth,  however,  and 
does  not  need  this  amount  of  enlargement  to  avoid 
interference.  The  object  of  the  enlargement  is  mainly 
to  give  a free  cutting  action  to  the  hob.  There  is, 
therefore,  no  need  of  the  rather  complex  dimensions 
given  in  the  table.  The  writer  has,  consequently,  rear- 
ranged the  table  as  given  above,  and  strongly  recom- 
mends its  consideration. 

In  this  table  the  last  column  is  changed  to  multiples 
of  0.120.  The  dimensions  in  the  remaining  columns  are 
in  inverse  ratio  to  the  diametral  pitch.  It  will  be 
noticed  that  the  values  in  each  vertical  column  are 
multiples  of  0.012,  0.015,  0.020,  0.024,  0.080,  0.034,  0.040, 
0.048,  0.060,  0.068,  0.080,  0.096  and  0.120  respectively. 
All  dimensions  are  even  so  that  the  addendum  may  be 
dimensioned  without  running  into  four  decimal  places. 
The  table  agrees  closely  with  the  original  table  and  is 
more  commendable  for  practical  use. 


No.  of 
Teeth 


10 


J ENLARGEMENTS  FOR  PINIONS  WITH  17  TEETH  AND  LESS 
Diametral  Pitch 


3.5 


2.5 


1.75 


1.25 


I 


7 

8 
9 

10 

11 

12 

13 

14 

15 

16 
17 


0. 120 
0. 108 
0.096 
0.084 
0.072 
0.060 
0.048 
0.036 
0.024 
0.012 
0.002 


0.150 

0.136 

0.120 

0.104 

0.090 

0.076 

0.060 

0.046 

0.030 

0.016 

0.002 


0.200 
0.180 
0.160 
0.140 
0.120 
0. 100 
0.080 
0.060 
0.040 
0.020 
0.002 


0.240 
0.216 
0. 192 
0.168 
0. 144 
0. 120 
0.096 
0.072 
0.048 
0.024 
0.002 


0.300 
0.270 
0.240 
0.210 
0. 180 
0.150 
0.120 
0.090 
0.060 
0.030 
0.002 


0.340 
0.306 
0.272 
0.238 
0.204 
0.170 
0.136 
0. 102 
0.070 
0.034 
0.004 


0.400 
0.360 
0.320 
0.280 
0.240 
0.200 
0. 160 
0.120 
0.080 
0.040 
0.004 


0.480 
0.432 
0.384 
0.336 
0.288 
0.240 
0. 192 
0.144 
0.096 
0.048 
0.004 


0.600 
0.540 
0.480 
0.420 
0.360 
0.300 
0.240 
0.180 
0. 120 
0.060 
0.006 


0.680 

0.612 

0.544 

0.476 

0.408 

0.340 

0.272 

0.204 

0.136 

0.068 

0.006 


0.800 
0.720 
0.640 
0.560 
0.480 
0.400 
0.320 
0.240 
0. 160 
0.080 
0.008 


0.960 

0.864 

0.768 

0.672 

0.576 

0.480 

0.384 

0.288 

0.192 

0.096 

0.010 


1.200 

1.080 

0.960 

0.840 

0.720 

0.600 

0.480 

0.360 

0.240 

0.120 

0.012 
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Calite— A New  Heat-Resisting  Alloy 

By  G.  R.  Brophy 

Metallurgical  Engineer,  Industrial  Furnace  Department, 
General  Electric  Company 

A freshly  cut  surface  of  aluminum,  like  all  metals, 
will  show  a bright  lustrous  surface,  but  after  a very 
short  time  in  the  atmosphere  becomes  dull.  On  longer 
exposure  little  change  takes  place  in  this  strongly 
adherent  coating.  This  is  recognized  as  a protective 
coating  of  oxide.  Aluminum  when  alloyed  in  solid 
solution  with  other  metals,  still  retains  this  property 
of  oxidizing  readily  and  lends  it  to  the  alloy. 

Advantage  was  taken  of  this  property  a few  years 
ago  when  calorizing  was  developed.  This  process  con- 
sists of  coating  metals  with  aluminum  at  high  tem- 
perature, actually  forming  a surface  alloy  which  is 
highly  resistant  to  oxidation  at  high  temperature,  and 
to  many  forms  of  corrosion.  Calorizing  is  not  suited 
for  work  above  1,832  deg.  F.,  due  to  the  rapid  diffu- 
sion of  aluminum  and  the  consequent  lowering  of  the 
surface  aluminum  content  to  the  point  where  breakdown 
under  oxidation  occurs. 

Properties  op  Iron  and  Aluminum  Alloy 

A homogeneous  alloy  made  by  melting  aluminum  with 
iron  naturally  will  show  no  such  diffusion  on  subsequent 
heating,  and  provided  the  aluminum  content  is  suffi- 
ciently high,  the  alloy  will  resist  oxidation  at  tempera- 
tures nearly  up  to  its  melting  point.  Unfortunately, 
on  repeated  heating  and  rapid  cooling,  or  uneven 
heating,  these  alloys  crack  badly  and  no  homeopathic 
doses  of  any  third  metal  tried — and  nearly  all  were 
tried — helped  this  condition.  The  hot  metal  when  the 
least  moisture  touched  it  acted  like  hot  glass,  flying  to 
pieces. 

The  low  expansion  of  high  nickel  steels,  together  with 
the  fact  that  aluminum  and  nickel  form  a high  melt- 
ing compound,  led  to  investigating  the  promising 
ternary  alloys  of  aluminum,  nickel  and  iron.  Therefore, 
keeping  aluminum  at  a minimum  and  substituting 
nickel  for  iron  in  various  percentages,  a series  of  alloys 
was  obtained  which  showed  increasingly  good  proper- 
ties. However,  when  nickel  reached  15  per  cent  the 
alloy  was  soft  and  lost  nearly  all  its  resistance  to  oxida- 
tion. This  was  probably  due  to  the  formation  of  the 
high  melting  compound  corresponding  to  the  formula 
NiAl,  which,  while  highly  resistant  to  oxidation  itself, 
robbed  the  iron  of  its  protection  and  allowed  the  iron  to 
scale  badly.  Further  additions  of  aluminum  and  nickel 
in  proportions  other  than  that  of  the  above  compound, 
finally  gave  an  alloy  which  was  strong,  would  stand 
shock,  hot  or  cold;  could  be  quenched  repeatedly;  and 
was  highly  resistant  to  oxidation.  A few  further  re- 
finements gave  the  alloy  which  was  finally  adapted  and 
which  we  call  calite. 

Manganese  and  silicon  above  0.75  per  cent  both  tend 
to  decrease  resistance  to  oxidation,  but  with  care  in 
melting  no  trouble  is  experienced.  Carbon  increases 
brittleness  and  should  be  kept  as  low  as  possible  and 
easily  runs  under  0.05  per  cent.  On  account  of  the  ease 
with  which  SiO,  slags  with  aluminum,  the  melting  must 
be  done  in  a basic  furnace.  Also  the  ladle  must  have  a 
basic  lining. 

Basic  Heroult-type  furnaces  are  used  with  good  suc- 
cess. Steel  scrap  is  first  melted  down  and  decarburized ; 
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slag  is  removed  and  nickel  is  added  and  new  slag  made. 
When  all  is  thoroughly  deoxidized,  the  final  slag  is 
removed  and  scrap  calite  added  to  the  extent  of  25  per 
cent  of  the  melt  and  dissolved.  The  melt  is  then  poured 
into  a preheated  ladle  containing  the  required  amount 
of  molten  aluminum.  As  this  alloying  takes  place,  an 
exothermic  reaction  occurs  of  sufficient  intensity  to 
dissolve  additional  scrap,  and  up  to  the  present  scrap 
amounting  to  15  per  cent  of  the  melt  has  been  dissolved 
with  sufficient  residual  heat  to  necessitate  holding  in 
the  ladle  several  minutes.  The  ladle  is  bottom  poured 
so  that  the  time  of  holding  allows  all  oxide  to  float  and 
nothing  but  clean  metal  to  be  poured. 

Calite  resists  oxidation  up  to  1,300  deg.  C.  (2,372 
deg.  F.),  but  1,200  deg.  C.  (2,200  deg.  F.)  is  recom- 
mended for  indefinite  service.  The  protective  oxide 
formed  is  tight  and  does  not  snap  off  even  on  quench- 
ing from  high  temperatures.  Quenching  after  100  hr. 
at  1,200  deg.  C.,  calite  lost  but  0.03  g.  per  square 
centimeter  exposed,  while  the  best  heat-resisting  base 
metal  alloy  other  than  calite  lost  0.56  g.  under  the 
same  conditions.  The  same  samples  were  run  at  1,300 
deg.  C.  for  an  additional  25  hr.  Calite  lost  0.003  g., 
the  other  0.09  g.  per  square  centimeter  exposed.  From 
these  figures  it  appears  that  calite  is  twenty  times  as 
resistant  at  1,200  deg.  C.  and  the  only  base  metal  alloy 
to  stand  at  temperatures  higher.  At  900  deg.  C.,  or 
ordinary  operating  temperatures,  the  loss  per  square 
centimeter  was  measured  in  A mg.,  or  for  all  practical 
purposes,  no  loss. 

Calite  is  practically,  noncorrosive.  Samples  have 
been  polished  and  run  in  a spray  of  saturated  sea  salt 
solution  at  100  deg.  F.  for  200  hr.,  and  at  the  end  of 
this  time  still  retained  the  perfect  polish. 

Twenty-five  per  cent  sulphuric  acid  dissolves  calite 
rapidly;  hydrochloric  acid  slowly  and  nitric  hardly  at 
all.  Forty-eight  hours  in  25  per  cent  nitric  acid,  the 
metal  lost  0.0004  g.  per  square  centimeter  exposed. 
Acetic  acid  has  no  effect.  Molten  carbonates,  chlorides, 
nitrates,  cyanides,  Pb,  Zn,  Sn,  type  metal,  sulphur  and 
sulphur  vapor  do  not  attack  calite.  SO,  gas  at  900 
deg.  C.  has  no  attack.  Fluxes  such  as  cryolite,  borates 
and  silicates  attack  calite  rapidly. 

Physical  Properties  of  Calite 

In  general,  the  physical  properties  are  as  follows : 


Melting  point,  deg.  F.  2,777 

Softening  temperature,  deg.  F.  2,500 

Working  temperature,  deg.  F.  2,200  to  2,370 

Specific  gravity  7.03 

Weight  per  cubic  inch,  pounds  0.25 

Brinell  hardness,  annealed  286 

Scleroscope  hardness,  annealed.  40 

Thermal  conductivity,  per  cent  of  iron  25 

Transverse  stress,  1-in.  square  bar, 

pounds  per  square  inch  4,250 
Tensile  stress,  pounds  per  square  inch  36,800 


Calite  cannot  be  machined  in  the  cast  condition,  nor 
cut  with  oxyacetylene.  Any  change  of  dimension  or 
finish  must  be  done  by  grinding.  It  is  more  resistant 
to  oxidation  at  high  temperatures  and  will  stand  higher 
temperatures  than  any  base-metal  alloy  tested.  Its  first 
cost  is  low  and  its  operating  cost  lower  than  other 
non-oxidizing  alloys.  Boxes  have  been  run  for  1,500 
heat-hours  and  remained  in  the  best  condition  and 
measurements  showed  no  warpage  or  growth.  The 
oxide  coating  was  no  heavier  than  after  the  first  heat. 
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Taper  Turning  Tools  Continued  — Engine  Lathe  and  Turret  Lathe  Tooling — Cross-Slide  and 
Turret  Taper  Tools — Plain  and  Adjustable  Attachments 


A SPECIAL  taper  attachment,  useful  when  a number 
of  different  tapers  are  to  be  turned,  is  shown 
l.  in  Fig.  361.  This  tool  is  not  of  the  adjustable 
type,  but  the  taper  bar  is  readily  removable  so  that 
it  can  be  replaced  by  another  of  a different  taper. 
The  body  of  the  tool  A is  in  the  form  of  a bracket 
which  is  attached  to  the  face  of  the  turret.  On  this 
bracket  a dove-tailed  slide  B provided  with  a taper 
gib  is  mounted.  The  upper  part  of  the  bracket  is  also 
dove-tailed  and  a taper  bar  C is  fitted  to  it.  An  adjust- 
able gib  D is  provided  for  this  dove-tailed  member 
also. 

The  angle  of  the  taper  is  determined  by  the  angular- 
ity of  the  slot  E which  is  cut  in  the  taper  bar.  The 
back  of  the  slide  B has  a roller  in  it  at  F,  traveling  in 
the  slot  E and  thus  controlling  the  angle  of  the  taper. 
In  some  convenient  place  on  the  headstock  of  the  ma- 
chine a bracket  G is  fastened,  with  an  adjustable  stop 
H projecting  from  it  a distance  sufficient  to  strike  the 
end  of  the  taper  bar  as  shown.  The  tool  K is  carried 
in  the  block  L mounted  on  the  vertical  sliding  member 
B.  In  operation,  the  turret  is  brought  forward  until 
the  bar  C strikes  the  end  of  the  stop  H,  at  which 
time  the  feed  is  engaged  and  the  tool  moves  ahead  con- 
trolled as  to  its  angle  by  the  position  of  the  roller 
in  the  slot  E. 

There  are  some  points  in  this  design  which  can 
doubtless  be  improved;  for  example,  the  projection  of 
the  tool  K is  excessive  and  the  cutting  action  would 
be  likely  to  cause  it  to  dig  in  and  chatter.  It  would 
be  possible  to  build  the  entire  mechanism  in  such  a 
way  that  the  tool  would  not  overhang  so  much,  so  that 
there  would  be  less  danger  of  vibration.  For  light 
cutting,  however,  when  a number  of  different  angles 
are  to  be  machined,  a tool  of  this  kind  would  produce 
good  work. 

The  principle  here  shown  can  be  applied  to  other 
varieties  of  taper  turning  tools.  It  would  be  possible, 
also,  to  make  a similar  arrangement  for  boring, 
although  the  toolholder  and  slide  might  be  somewhat 
changed  from  the  form  shown.  Another  improvement 
on  the  same  tool  would  be  fitting  the  toolblock  L in 
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such  a way  that  it  could  be  adjusted  up  and  down  to 
take  different  positions  on  the  slide,  thus  increasing 
the  capacity  of  the  attachment. 

When  work  is  long  and  slender  it  is  difficult  to  turn 
it  without  support;  hence  a taper  turning  tool  designed 
for  a purpose  of  this  sort  should  provide  the  necessary 
rest  for  the  work.  In  the  work  shown  at  A in  Fig. 
362  a taper  is  to  be  cut  on  the  end  B,  as  shown  by 
the  dotted  lines.  On  account  of  the  length  of  the  bar 
and  the  lack  of  center  support,  the  tool  itself  must 
be  so  arranged  that  the  work  cannot  vibrate  during 
the  cutting  action.  The  body  of  the  tool  C consists  of 
a bracket  fastened  to  the  turret  face  as  shown.  At 
the  forward  end  of  this  bracket  an  angular  block  D 
is  located,  in  order  to  carry  the  supporting  bushing  E 
in  which  the  work  is  piloted. 

The  tool  F is  mounted  in  a block  G which  is  fastened 
to  a dove-tailed  slide  H.  On  the  under  side  of  this 
slide  the  stud  L is  fixed;  and  the  spring  K thrusts 
against  this  stud  and  causes  the  roller  M to  remain 
in  contact  with  the  taper  blade  N along  which  it  travels. 
The  roller  is  supported  in  a holder  0 fastened  to  the 
top  of  the  slide.  The  illustration  at  P shows  this  con- 
struction clearly.  The  taper  blade  N is  fastened  to 
a substantial  bracket  Q at  the  rear  of  the  cross-slide. 
The  latter  is  firmly  clamped  in  position  longitudinally 
while  the  work  is  being  done.  It  would  be  possible 
to  attach  one  or  more  tools  to  the  front  of  the  cross- 
slide and  use  them  for  other  operations  on  the  work 
if  necessary.  In  the  present  case,  however,  these 
tools  are  not  needed  as  the  cross-slide  is  not  in  use. 

An  additional  refinement  which  would  probably  im- 
prove this  design  somewhat  would  be  to  make  the 
bracket  Q shorter,  and  provide  the  cross-slide  with  a 
hardened  block  over  which  the  bracket  C can  slide, 
thus  giving  additional  support.  Changes  would  need 
to  be  made  in  the  design  of  the  bracket  in  order  to 
provide  for  a condition  such  as  this.  Vibration  is 
eliminated  by  the  support  which  the  work  receives  in 
the  bushing.  For  shallow  taper  work  an  attachment 
of  this  sort  is  very  useful,  and  if  provided  with  suitable 
adjustments  a number  of  tapers  could  be  easily  turned, 
and  different  diameters  of  work  could  be  supported 
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by  using  different  sizes  of  bushings.  An  oil  cup  R is 
used  to  lubricate  the  bushings. 

Many  engine  lathes  are  provided  with  a taper  attach- 
ment placed  at  the  rear  of  the  machine  and  usually 
adjustable  withifi  a limited  range.  All  engine  lathes, 
however,  are  not  provided  with  an  attachment  of  this 
kind,  although  it  may  be,  desirable  to  use  one  of  the 
machines  occasionally  for  taper  work.  A simple  attach- 
ment which  can  be  used  for  this  purpose  is  shown  in 
Fig.  363. 

The  work  A is  held  in  a collet  in  the  usual  manner. 
The  regular  cross-slide  of  the  lathe  is  removed  and 
replaced  by  a special  slide  B.  This  slide  is  fitted  to 
the  dovetail  on  the  carriage  and  a block  C is  so  fastened 
that  it  supports  a heavy  coil  spring  D.  The  tool  E is 
held  at  one  end  of  the  slide  B in  the  proper  position 
with  respect  to  the  center  of  the  work.  The  tapered 
bar  F is  fastened  to  the  headstock  of  the  lathe,  and 
is  machined  at  G to  an  angle  corresponding  to  the 
taper  required.  A block  H is  fastened  to  the  carriage 
to  act  as  a support  for  the  taper  bar  and  to  prevent 


Turret* 


FIG.  361.  SPECIAL  ATTACHMENT  FOR  TURNING  TAPERS 


FIG.  362.  TAPER  GENERATING  TOOL  WITH 
SUPPORT  FOR  WORK 


FIG.  363.  SIMPLE  TAPER  ATTACHMENT 
FOR  ENGINE  LATHE 


FIG.  364.  TAPER  TURNING  WITH  THE  CROSS-SLIDE 


it  from  being  distorted  by  the  pressure  of  the  roll  K, 
which  is  fastened  to  the  slide. 

In  order  to  produce  the  taper  it  is  only  necessary  to 
engage  the  longitudinal  carriage  feed,  after  which  the 
roll  travels  along  the  taper  bar  and  thus  generates  the 
taper.  If  for  any  reason  it  is  inconvenient  to  attach 
the  taper  bar  to  the  headstock  of  the  machine,  it  may 
be  applied  as  shown  at  L.  The  bar  M is  here  attached 
to  a rod  N carried  by  the  bracket  O,  which  is  fastened 
to  the  ways  of  the  machine.  The  taper  bar  in  this 
case  is  supported  by  a block  P arranged  in  the  same 
manner  as  that  previously  mentioned. 

Taper  work  can  be  done  by  using  the  compound  rest 
swung  to  the  proper  angle  on  an  engine  lathe,  but  when 
this  is  done  it  is  necessary  to  feed  the  tool  by  hand.  A 
turret  lathe  has  no  compound  rest,  and  yet  it  is  often 
desirable  to  use  the  cross-slide  for  turning  a taper.  The 
attachment  shown  in  Fig.  364  can  be  used  on  either  an 
engine  lathe  or  turret  lathe;  the  details  of  its  applica- 
tion are  slightly  different  in  each  case,  but  the  principle 
remains  the  same.  The  work  shown  at  A is  to  be 
beveled  to  an  angle  of  30  deg.  and  other  work  is  to  be 
done  on  it  in  the  same  operation.  It  is  therefore  desir- 
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special  expanding  arbor  B in  the  nosepiece  C screwed 
to  the  end  of  the  spindle.  The  body  of  the  tool  D 
is  fastened  to  the  turret  face.  Another  tool  body  of 
exactly  the  same  shape  is  on  the  opposite  face  of  the 
turret;  and  a tie  member  E extends  entirely  across 
the  turret  and  holds  the  tool  bodies  together,  thus  mak- 
ing a very  rigid  construction. 

The  slide  F is  held  in  place  on  the  body  by  two  flat 
straps  G and  H,  and  a taper  gib  K is  provided  on  the 
side  opposite  to  that  taking  the  thrust  of  the  cut,  as 
shown  at  K.  A separate  toolblock  L is  fastened  to  the 


FIG.  365.  SPECIAL  TAPER-TURNING  ATTACHMENT  FOR  TURRET  LATHE 


able  to  do  the  work  with  the  cross-slide  and  thus  leave 
the  turret  free  for  other  tooling. 

A special  block  B is  mounted  on  the  cross-slide  of  the 
machine,  and  to  it  is  fitted  an  indexing  toolholder  C 
somewhat  similar  in  general  construction  to  that  de- 
scribed in  a previous  article.  The  tool  D is  used  for 
roughing  the  angle,  while  that  at  E does  the  finishing. 
These  tools  are  of  the  ordinary  forged  variety,  so  that 
they  can  be  easily  reground  or  replaced  when  worn. 
This  turret  toolpost  indexes  into  only  two  positions, 
and  these  locations  are  controlled  by  a plunger  in  the 
bushings  shown  at  F and  G.  A binder 
handle  H locks  the  toolpost  in  either 
position. 

The  bracket  K is  fastened  across  the 
ways  of  the  machine,  and  on  this 
bracket  is  mounted  a swivel  plate  L 
which  is  so  arranged  that  it  can  be  ad- 
justed in  a transverse  direction.  The 
angle  can  be  changed  by  simply  turn- 
ing the  disk  around  to  the  required 
position.  Graduations  for  various 
angles  can  be  conveniently  placed  on 
the  base  of  the  swivel,  in  order  to 
make  the  setting  easier.  The  cross- 
slide is  provided  with  a bracket  M,  at 
the  end  of  which  is  a block  N pivoted 
on  a stud  at  O.  This  block  travels 
back  and  forth  in  the  slot  in  the  plate, 
thus  controlling  the  angle  of  the  taper. 

It  is  evident  that  the  cross-slide  must 
be  left  free  longitudinally,  so  that  it 
can  adjust  itself  to  allow  the  tool  to 
follow  the  angle  of  the  taper.  After 
the  cross-slide  feed  is  engaged,  the  ac- 
tion of  the  device  is  automatic. 

If  a number  of  pieces  of  work  are  to 
be  machined  to  various  tapers  and  if 
the  pieces  are  similar  in  their  general 
shape,  it  is  quite  possible  to  design  a 
taper-turning  attachment  with  remov- 
able taper  bars  so  that  all  of  the  work 
can  be  handled  with  the  same  attachment.  When  a de- 
signer is  called  upon  to  develop  something  along  these 
lines,  it  is  necessary  first  to  determine  the  largest  and 
smallest  diameters  which  are  to  be  machined.  With  this 
as  a starting  point,  the  range  or  capacity  of  the  tool  is 
predetermined;  and  it  is  only  necessary  to  make  sure 
that  the  methods  of  holding  are  uniform,  in  order  that 
the  method  of  machining  will  be  similar  in  each  case. 

An  excellent  example  of  a progressive  design  of 
taper-turning  attachment  suitable  for  turret  lathes  is 
shown  in  Fig.  365.  This  attachment  was  designed  par- 
ticularly for  handling  a number  of  sizes  of  beveled 
pinions  similar  to  the  one  shown  at  A.  These  pinions 
were  of  different  diameters  and  tapers,  and  it  was 
necessary  to  make  the  attachment  in  such  a way  that 
the  angular  surfaces  would  be  generated  accurately  and 
without  the  necessity  for  making  adjustments  to  take 
care  of  the  different  angles.  The  only  way  in  which  this 
could  be  done  with  certainty  was  to  use  separate  taper 
bars  for  each  angle,  thus  avoiding  any  chance  of  error 
which  might  otherwise  be  caused  by  a faulty  setting. 

The  tools  were  designed  for  both  roughing  and  finish- 
ing operations,  two  attachments  being  used  on  opposite 
sides  of  the  turret.  Only  one  of  these  attachments 
is  shown  in  the  illustration.  The  work  A is  held  on  a 


slide  by  means  of  suitable  screws.  This  toolblock 
carries  a turning  tool  M which  generates  the  taper. 
The  forward  end  of  the  tool  body  is  fitted  with  a 
pilot  N which  enters  a bushing  in  the  bracket  O on 
the  headstock  of  the  machine.  This  construction  tends 
to  stabilize  the  whole  attachment  when  in  operation. 
It  also  assists  in  obtaining  accurate  work,  as  it  pre- 
serves the  alignment  so  that  there  is  no  chance  for 
variation. 

Removable  Tapes  Bab 

The  taper  bar  P lies  in  a slot  machined  at  the  back  of 
the  body  of  the  tool.  For  convenience  in  machining 
the  body  is  entirely  open,  but  ribs  on  the  top  and  bot- 
tom extend  out  and  give  greater  rigidity.  A reinforc- 
ing member  Q is  fitted  between  the  ribs  mentioned  and 
bolted  to  the  body  of  the  tool  at  R and  S,  thus  tying 
the  units  together  and  making  them  still  stronger. 
There  is  a cored  opening  T at  the  rear  of  the  slide; 
and  the  swivel  block  U projects  through  this  opening, 
thus  entering  and  being  guided  by  the  angular  slot  V 
in  the  taper  bar.  This  construction  is  shown  by  the 
dotted  lines.  A heavy  coil  spring  W is  used  to  keep 
the  block  in  contact  with  the  slot  in  the  taper  bar. 
Adjustment  for  pressure  is  obtained  by  moving  the 
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special  screw  X up  or  down  as  may  be  required.  This 
screw  is  threaded  into  the  overhanging  lug  Y on  the 
slide. 

The  bracket  0 is  slotted  at  one  side  to  hold  the  taper 
bar.  An  end  stop  Z makes  it  possible  to  obtain  fine 
adjustments  for  the  bar,  so  that  the  angular  portion 
will  be  in  the  right  relation  to  the  slide.  The  binder 
handle  AA  is  threaded  to  the  top  of  a cylindrical  plug 
BB  through  a slot  in  which  the  taper  bar  passes. 
The  various  members  of  this  attachment  are  cored  out 
wherever  possible  in  order  to  reduce  the  weight,  but 
there  is  no  sacrifice  in  rigidity. 

Method  of  Operation 

In  operation  the  turret  is  brought  forward,  until  the 
pilot  on  the  attachment  enters  the  bushing  in  the  spindle 
cap  bracket  0.  It  is  carried  forward  sufficiently  so 
that  the  end  of  the  taper  bar  strikes  the  stop  at  Z, 
after  which  the  binder  handle  AA  is  tightened.  The 
feed  is  then  thrown  into  engagement,  and  the  tool 
moves  forward  while  the  taper  bar  remains  still.  The 
slide  is  controlled  by  the  swivel  block  U which  rides 
in  the  taper  slot  V,  thus  causing  the  tool  M to  gen- 
erate the  taper  on -the  work.  The  hub  CC  on  the  body 
of  the  tool  contains  an  angular  face  mill  DD  which 
is  used  to  remove  the  stock  from  the  cupped  surface 
at  the  end  of  the  gear  blank. 

After  the  taper  has  been  generated,  the  binder 
handle  is  loosened  and  the  entire  mechanism  drawn 
back  away  from  the  work.  When  this  has  been  done  the 
operator  pulls  down  on  the  handle  EE,  thus  relieving 
the  pressure  on  the  spring  which  controls  the  slide. 
This  allows  the  kicker  FF  to  act  against  the  end  of  the 
taper  bar,  moving  it  forward  until  it  is  restrained  by 
the  pin  GG  coming  in  contact  with  the  spring  bumper 
HH.  The  coil  spring  KK  exerts  the  pressure  on  the 
kicker.  The  turret  can  now  be  indexed  and  other  tools 
brought  into  use  on  the  work.  The  final  cut  is  made  by 
another  taper  turning  tool  exactly  like  this  one. 

The  possibilities  of  this  tool  cover  a wide  range. 
The  device  was  so  designed  that  the  toolblock  L could 
be  removed  and  a boring  toolholder  substituted  for  it, 
so  that  tapers  could  not  only  be  turned  but  could  also  be 
bored  to  any  size  within  the  range  of  the  attachment. 
Taper  bars  of  various  angles  can  be  easily  substituted 
to  handle  different  pieces  of  work.  The  accuracy  ob- 
tained on  taper  work  with  a device  of  this  sort  is 
fully  equal  to  that  which  can  be  obtained  on  an  engine 
lathe  with  a taper  attachment.  Attention  is  called, 
however,  to  the  provisions  made  for  adjustment  and  for 
handling  various  diameters  of  work.  Naturally,  as  tools 
of  this  sort  are  somewhat  expensive,  it  would  not  be 
economical  to  make  anything  of  the  kind  unless  the 
production  were  great  enough  to  warrant  the  expenditure. 


Nickel  Plating  Gas  Engine  Pistons 

By  Chester  Lynndelle 

The  article  by  David  Tyke,  on  page  287  of  American 
Machinist,  entitled  “Nickel  Plating  Engine  Pistons,” 
is  the  first  word  the  writer  has  ever  seen  in  print  on  this 
subject. 

Some  five  years  ago  a somewhat  similar  experiment 
was  tried  by  the  writer  on  the  pistons  of  a twin-cylinder 
car  of  ancient  vintage.  Being  of  the  horizontal-opposed 
type,  it  seemed  that  the  pistons  and  rings  wore  more 
rapidly  than  those  in  a vertical-cylinder  engine,  as  pis- 
tons were  replaced  at  intervals  of  five  to  six  thousand 
miles.  Finally  the  cylinders  wore  so  large  that  stock 
replacement  pistons  were  unobtainable,  when  through 
the  suggestion  of  a plater  friend  a coat  of  nickel  was 
applied  much  as  Mr.  Tyke  describes — except  that  there 
were  some  half  dozen  trials  made  before  the  nickel  could 
be  persuaded  to  “stick”  properly. 

After  buffing  the  pistons  to  smooth  out  the  irregulari- 
ties of  plating,  the  engine  was  reassembled  and  the 
nickel-plated  pistons  given  a try-out.  For  about  a 
month  they  gave  fine  service,  and  then,  when  the  crank- 
case oil  had  become  slightly  diluted  with  kerosene,  they 
cut  out  in  just  a few  miles’  running,  knocking  vigor- 
ously and  setting  up  a series  of  groans  that  could  be 
heard  for  blocks. 

The  Effect  of  Kerosene 

Upon  examination  it  proved  that  the  kerosene  had 
loosened  up  the  glaze  in  the  cylinder  wall,  and  that  the 
pistons  had  literally  had  strips  of  the  nickel  peeled  off ; 
fine,  tightly  coiled  shavings,  as  though  turned  off  with 
a diamond  point,  were  found  in  the  crankcase  and  in  the 
combustion  chamber. 

After  much  tinkering  and  theorizing  it  was  decided 
that  the  expansion  of  the  copper  facing  used  to  bind 
the  nickel  to  the  iron  was  so  much  greater  than  the 
iron  beneath  that  it  had  “crawled”  sufficiently  to  start 
the  trouble,  and  that  the  diluted  lubricant  had  merely 
aided  in  the  stripping  process. 

A further  trial  was  made  with  a Schoop  metal  spray- 
ing gun,  after  the  piston  had  been  thoroughly  cleaned 
of  the  old  copper  and  nickel  coat  and  roughened  in  a 
lathe.  With  the  gun  a coating  of  nickel  was  built  up 
as  a basis,  after  which  electroplating  was  carried  on 
as  before. 

The  pistons  enlarged  by  this  method  were  still  in  serv- 
ice when  the  car  was  finally  scrapped  after  some  ten 
thousand  miles  of  service  as  a delivery  truck.  To  re- 
store the  cylinder  wall  gloss,  graphite  was  fed  in  at 
intervals  through  a “gas-saver”  opening  in  the  intake 
manifold,  and  this  in  all  probability  was  largely  respon- 
sible for  the  excellent  service  secured. 
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Shall  We  Standardize  Tapers? 


THIS  is  a continuation  of  a general  discussion 
on  the  merits  of  various  tapers  with  a view  to 
crystallizing  sentiment  in  favor  of  one  partic- 
ular type.  The  first  part  of  the  article,  published 
April  13,  gave  the  opinion  of  some  thirteen  manufac- 
turers. Other  opinions  on  the  subject  are  as  follows: 

No.  14.  Years  ago — how  many,  I am  afraid  to  say — a 
contributor  to  American  Machinist  wrote  under  the  name 
of  “Jamo,”  and  among  the  good  things  offered  by  him  was 
the  Jarno  taper.  It  always  seemed  to  me  to  be  the  most 
consistent  system  in  the  way  of  tapers  for  a standard  that 
has  ever  been  proposed.  I cannot  help  but  think  that  if 
the  mechanical  world  at  that  time  had  recognized  the  value 
of  standardization  as  it  does  today,  the  Jarno  taper  would 
now  be  the  standard,  and  in  universal  use.  If  a good 
mechanic,  foreign  born  and  educated  to  the  best  standard- 
ization ideals,  were  to  suddenly  find  himself  transplanted  to 
the  United  States,  he  would  certainly  be  amazed  at  our 
adherence  to  odd  ideas  concerning  so-called  standards  that 
never  were  right.  He  would  wonder  at  our  sentiment, 
selfishness,  and  general  shortsightedness  in  not  moving 
straight  ahead  toward  an  economy  always  followed  by 
proper  standardization. 

In  my  experience,  I have  found  that  anything  for  which 
any  of  the  commonly  used  tapers  is  satisfactory  would  be 
equally  satisfactory  if  the  Jarno  taper  had  been  substituted. 
Standardizing  tapers  would,  however,  be  a much  more  diffi- 
cult problem  today  than  at  the  time  the  Jarno  taper  was 
proposed,  although  the  same  or  more  proportionate 
advantages  would  be  obtained.  The  cost  to  manufacturers 
would  be  many  times  greater  at  the  present  time  if  we 
consider  the  increase  in  tapers  in  use. 

If  the  Jarno  taper  were  considered  at  the  present  time 
as  the  standard,  there  would  be  more  opposition  from  the 
general  public  because  it  is  little  known,  and  this  would 
require  replacing  the  two  well-known  tapers,  Brown  & 
Sharpe  and  Morse. 

Twenty-five  years  ago,  there  were  many  more  tapers  in 
use  than  at  present,  and  the  need  for  standardization  was 
more  apparent.  Today  the  Brown  & Sharpe  and  Morse 
tapers  greatly  predominate,  so  that  the  choice  of  a stand- 
ard in  the  part  of  the  mechanical  world  with  which  I come 
in  contact  would  be  from  among  the  three  mentioned. 

The  records  of  our  factory  show  that  we  have  721 
machines  with  the  Morse  taper,  327  machines  with  the 
Brown  & Sharpe,  and  23  with  the  Jarno.  A great  many  of 
these  are  ordered  with  Morse  tapers  regardless  of  the 
makers  standard.  We  have  a great  many  so-called  adapters 
which  transform  one  system  to  the  other,  and  we  can 
thoroughly  appreciate  the  economy  and  convenience  of  one 
standard.  We  could  standardize  on  the  Morse  taper  at  a 
less  cost  than  any  of  the  others,  and  it  would  suit  our  par- 
ticular business  better,  if,  of  course,  the  drill  shanks 
remained  as  they  are.  If,  however,  the  shanks  of  drills  con- 
formed to  a new  standard,  this  feature  could  be  neglected. 

The  cost  of  standardizing  on  Brown  & Sharpe  would  be 
greater  than  for  the  Morse,  merely  because  of  the  number 
of  machines.  If  the  Jarno  were  to  be  standardized,  the 
cost  would  probably  be  more  than  for  the  other  two  on 
account  of  the  greater  number  to  change.  This  change,  in 
some  of  our  machines,  would  not  be  very  serious,  because 
the  Jamo  taper  is  so  near  the  Morse,  and  in  many  cases  the 
diameter  at  the  point  is  not  so  essential  for  the  interchange 
of  fixtures  as  the  diameter  of  the  hole  at  the  nose  of  the 
spindles  and  the  taper. 

If  the  majority  of  the  manufacturing  public  of  the  United 
States  should  vote  to  adopt  the  Jarno  taper  as  standard  as 
fast  as  possible  and  use  their  influence  wherever  possible 
to  get  it  into  ;use,  I believe  that  the  cost  of  the  change  would 
be  offset  in  a few  years,  and  we  would  wonder  why  we 
ever  questioned  the  advisability  of  it. 

Two  Favor  Morse,  One  Jarno 
No.  15.  We  are  advocates  of  the  Morse  taper,  basing  our 


opinion  entirely  on  the  production  machines  in  our  plant. 
We  believe  that  this  is  the  most  common  taper  in  use  and 
see  no  reason  why  it  should  not  be  adopted  as  the  standard. 

No.  16.  As  the  Morse  taper  is  more  generally  used  and 
almost  exclusively  adopted  for  all  sizes  and  styles  of  drill 
presses,  lathes,  and  turret  lathes,  we  advocate  this  taper. 

No.  17.  We  have  adopted  the  Morse  taper  and  are  equip- 
ping all  of  our  machines  with  it  unless  otherwise  specified. 
We  have  been  requested  to  furnish  machines  with  Brown  & 
Sharpe  and  Jamo  tapers,  but  it  is  certainly  more  or  less 
confusing  to  make  these  changes,  and  we  would  heartily 
endorse  the  adoption  of  a single  standard,  preferably  the 
Jamo. 

No.  18.  There  stems  to  be  no  question  but  that  a single 
standard  would  be  of  great  advantage.  The  writer’s  pref- 
erence would  be  the  Brown  & Sharpe  taper;  this  on  account 
of  its  uniformity  and  also  having  been  standard  in  so  many 
tools.  We  might  add  that  we  are  using  the  Brown  A 
Sharpe  taper  in  our  automatic  gear  cutting  machine  and 
Morse  taper  in  our  lathes,  conforming  to  the  usual  practice. 

No.  19.  We  believe  that  there  should  be  a fixed  standard 
for  tapers.  In  order  to  obtain  as  near  this  result  as  pos- 
sible, we  are  limiting  our  purchases  of  machine  tools  to 
those  using  standard  Brown  & Sharpe  tapers,  which  we 
believe  to  be  sufficiently  satisfactory  for  all  mechanical 
purposes.  On  account  of  our  greater  experience  with 
Brown  & Sharpe  tapers,  we  are  not  in  position  to  state  the 
advantages  of  the  Jamo  standard.  We  do,  of  course,  use 
Morse  tapers  for  all  of  our  drilling  machine  work,  but  do 
not  believe  they  are  as  well  adapted  to  other  machine  tool 
spindles  as  the  Brown  & Sharpe. 

Economy  Follows  Standardization 

No.  20.  If  there  is  any  advantage  in  the  different  tapers 
it  is  very  slight.  To  pick  out  the  taper  which  should  be 
adopted  as  a standard  would  be  an  easy  matter.  There  are 
a great  many  machine  tool  builders  who  still  believe  that 
they  could  control  the  market  in  their  particular  type  of 
tool,  simply  because  they  are  using  a certain  taper  in  the 
spindles,  and  it  surely  would  be  to  great  advantage,  not 
only  to  the  consumer  but  to  the  manufacturer,  to  have  a 
standard  taper  adopted  for  all  spindles.  This  is  followed 
out  to  some  extent  in  milling  machines,  lathes  and  drill 
presses.  We  believe  economy  always  follows  standardiza- 
tion. 

No.  21.  Our  own  practice  is  somewhat  varied  as  we  use 
Brown  & Sharpe  tapers  up  to  No.  14  in  our  small  and 
moderate  size  machines,  and  in  the  larger  sizes  we  use 
tapers  that  are  standard  in  our  own  shop  only  and  which 
were  the  original  tapers  before  our  adoption  of  the  Brown 
& Sharpe.  In  our  particular  line  of  manufacture  we  do  not 
see  that  there  would  be  any  great  advantage  in  changing 
now  to  one  standard,  as  the  arbors  made  for  our  machines 
are  seldom  if  ever  used  on  any  other  makes  of  machines. 
We  are  thoroughly  in  sympathy  with  the  standardizing 
program,  however,  and  are  finding  it  to  our  advantage  in 
other  features  of  our  design  to  study  this  point  much  more 
closely  than  ever  before. 

No.  22.  Modern  milling  machines  are  equipped  with 
Brown  & Sharpe  tapers;  drill  presses,  radial  drills  and 
boring  mills  with  Morse  tapers.  Brown  & Sharpe  tapers 
are  more  consistent  in  their  design  than  the  Morse,  being 
0.500  in.  to  the  foot,  disregarding  the  number  of  the  taper, 
whereas  the  Morse  varies  from  0.602  to  0.625  in.  without 
apparent  reason. 

The  Brown  & Sharpe  taper  having  a smaller  included 
angle  is  better  suited  for  milling  machines,  gear  cutters  or 
any  other  type  of  machine,  where  a great  side  thrust  is 
exerted.  This  side  thrust  has  the  tendency  to  cause  the 
tapered  end  of  the  cutter  arbor  to  work  loose.  The  Brown 
& Sharpe  taper  has  a greater  frictional  driving  power  than 
the  Morse.  In  modern  milling  practice  for  heavy  duty,  this 
condition  is  not  taken  advantage  of  as  the  driving  is  done 
through  a flange  located  at  the  front  end  of  the  taper.  The 


Digitized  by  LaOOQie 


596 


AMERICAN  MACHINIST 


Vol.  56,  No.  16 


practice  of  driving  through  a tongue  at  the  small  end  of 
the  taper  should  be  discontinued  except  in  the  case  of  small 
end  mills  and  small  arbors  for  light  duty. 

All  our  gear-cutting  machines  for  the  trade  are  equipped 
with  Brown  & Sharpe  tapers.  In  our  milling  machine 
department  we  have  adopted  No.  11  and  No.  14  Brown  & 
Sharpe  tapers  as  our  standard;  in  both  cases  the  driving  is 
done  by  a flange  located  at  the  base  of  the  taper  fitting 
directly  into  the  spindle  of  the  machine.  Everybody  has 
trouble  with  tangs  of  drills  breaking,  due,  we  believe,  to 
having  Morse  taper  shanks.  It  is  our  belief  that  drills 
with  Brown  & Sharpe  tapers  would  eliminate  that  condi- 
tion to  a great  extent. 

Uses  Many  Tapers 

No.  23.  With  regard  to  the  merits  of  the  Brown  & 
Sharpe,  Morse  or  .Tamo  taper,  the  writer  has  the  impression 
that  it  would  be  a blessing  to  the  country  if  any  one  of 
them  had  been  adopted  ten  or  twenty  years  ago  and  the 
others  forgotten.  In  the  design  of  our  machines  we  use  a 
number  of  different  tapers.  For  instance,  we  are  using  a 
taper  of  U in.  per  foot  (more  than  twice  that  of  the  Morse) 
for  the  spindle  bearings  in  our  wheelheads,  as  this  allows 
us  to  take  up  wear  in  a most  satisfactory  manner  without 
making  too  much  end-wise  adjustment. 

On  the  other  hand,  in  the  case  of  some  of  the  smaller 
wheelheads  where  we  wish  to  mount  quills  of  small  sizes, 
we  have  used  one  of  the  small  Brown  & Sharpe  tapers 
because  they  have  quite  a wide  variety  of  sizes  as  compared 
with  the  Morse,  or,  as  I remember  it,  with  the  Jamo. 
There  we  are  limited  with  regard  to  the  size  of  the  hole 
which  we  will  drill  in  the  end  of  the  spindle  and  the 
designer  has  more  of  a choice  of  tapers  by  using  the 
Brown  & Sharpe  where  the  large  diameter  is  in  the 
neighborhood  of  A or  B inches. 

No.  24.  It  is  our  impression  that  the  Morse  taper  is  in 
more  general  use  than  any  other  and  we  believe  its  adoption 
as  a standard  by  all  machine  tool  builders  would  be  a good 
move. 

No.  25.  We  are  very  much  set  on  the  Morse  taper  as  far 
as  our  shop  equipment  and  the  machine  tools  we  are  build- 
ing are  concerned.  In  fact  we  specify  nothing  else  but 
Morse  tapers.  We  believe  that  the  Morse  taper  is  in  more 
general  use  than  any  of  the  others.  There  is  no  question 
as  to  the  economy  as  well  as  the  convenience  of  having  a 
single  standard  among  machine  tool  builders,  but  it  would 
mean  a very  great  expense  to  use  to  use  anything  else  but 
the  Morse  taper.  In  fact  we  would  like  to  change  over  to 
anything  else  from  the  Morse  taper  about  as  well  as  we 
would  like  to  change  from  our  present  system  of  measure- 
ment to  the  metric  system. 

No.  26.  Ever  since  we  have  been  in  business  we  have 
used  tapers  which  were  current  at  the  time  we  started  out. 
We  have  never,  except  in  one  instance,  adopted  any  of  the 
standard  tapers  as  a regular  thing.  In  one  line  of  machines 
which  we  started  to  build,  we  adopted  the  Brown  & Sharpe 
taper,  as  probably  representing  more  nearly  the  standard 
practice  of  machines  of  the  general  type  that  we  were 
building.  We  did  not  change  the  taper  in  our  older  estab- 
lished lines.  The  experience  that  we  had  with  the  Brown 
& Sharpe  taper  in  that  one  line  of  machines  did  not  give 
use  sufficient  data  to  work  from  to  determine  whether  or 
not  it  would  be  advisable  to  attempt  to  adopt  such  tapers 
for  all  machines.  We  expected,  in  adopting  this  taper,  to 
be  able  to  buy  standard  shanks  and  collets  that  we  could 
use  on  our  machines,  but  we  found  that  the  proportion  of 
the  standard  items  we  would  buy  was  so  small  as  to  be 
almost  negligible.  In  nearly  every  instance,  owing  to  the 
special  nature  of  the  tools  to  be  used,  they  had  to  be  made, 
so  that  really  the  taper  had  very  little  to  do  with  cutting 
down  the  possible  expense. 

Likes  the  Jarno 

No.  27.  If  it  were  a question  of  starting  all  over  again 
and  disregarding  all  existing  tools,  etc.,  we  should  prefer 
the  Jarno  taper  as  it  seems  to  be  ideal  on  account  of  its 
simple  formula  and  uniform  taper.  However,  this  condition 
does  not  exist,  and  the  next  best  standard  is  the  Morse 


taper.  For  drill  presses  and  lathe  centers  it  seems  there 
can  be  no  objection  to  the  Morse  taper,  but  for  milling 
machines,  we  would  prefer  the  Brown  & Sharpe  half-inch 
taper  per  foot.  As  most  shops  have  Morse  taper  reamers 
and  gages,  it  would  be  less  expensive  and  more  satisfactory 
to  adopt  the  Morse  taper  as  standard. 

No.  28.  Although  our  product  does  not  require  taper 
sockets  of  any  kind,  still  we  would  be  only  too  glad  to  see 
some  taper  adopted  as  a standard  for  lathes,  drills,  millers, 
etc.  We  have  about  four  different  tapers  in  our  plant  and 
they  cause  very  much  confusion  and  an  added  expense  in 
carrying  so  many  drills  etc.,  to  fit  them.  All  three  tapers 
you  mention  have  their  merits  and  defects.  The  Brown  & 
Sharpe  is  very  good  but  being  so  much  longer  than  any  of 
the  others,  it  requires  that  much  more  material  for  all 
bars,  cutters,  drills  etc.  This  item  alone  would  condemn  it 
in  many  cases. 

The  Morse  taper  we  find  is  too  abrupt  as  the  sockets  have 
a tendency  to  fall  apart;  and  then  every  Morse  taper  has  a 
different  degree  of  taper,  making  it  hard  to  remember  when 
turning  bars,  drills,  etc. 

The  Jamo,  while  it  has  the  faults  of  the  Morse  to  some 
extent,  has  the  advantage  of  being  dimensioned  ia  a very 
simple  manner  and  the  number  of  the  taper  can  always  be 
told  by  measuring  the  ends  or  length.  While  we  do  not 
think  Jamo  is  the  best,  we  think  it  is  a step  forward  and  if 
a happy  medium  between  a Jamo  and  Brown  & Sharpe 
could  be  found,  we  think  it  would  fill  the  bill. 

No.  29.  We  agree  that  a lack  of  uniformity  on  tapers 
leads  to  confusion  and  the  multiplication  of  tools  and  arbors. 
We  also  agree  that  because  of  this  there  is  an  unnecessary 
waste  which  could  be  avoided  by  having  a single  standard. 

Our  experience  shows  that  the  Brown  & Sharpe  taper  is 
satisfactory  for  milling  machines.  We  believe  manufac- 
turers have  in  the  past  been  using  too  small  sizes  or 
numbers  of  tapers  in  the  different  sizes  of  machines  and 
which  did  not  allow  enough  area  in  the  surface  contact. 

We  feel  that  the  Brown  & Sharpe  taper  holds  somewhat 
better  than  the  Morse  on  account  of  its  small  taper  per  foot. 
This  same  argument  would  hold  good  against  the  Jamo, 
which  is  almost  the  same  taper  per  foot  as  the  Morse. 

Wonders  at  Morse  Variations 

No.  30.  Not  being  familiar  with  the  history  of  the 
development  of  the  Morse  taper  my  deductions  may  be 
wrong  but  it  seems  to  me  that  the  original  tapers,  because 
of  the  lack  of  proper  facilities,  were  turned  and  the  error 
in  them  standardized.  I cannot  conceive  why  the  tapers 
should  have  varied  from  0.600  to  0.630  in.  Surely  this  can- 
not have  been  the  result  of  an  attempt  to  make  the  tapers 
vary  with  the  idea  that  it  would  be  better  suited  to  the 
diameters  involved. 

The  Brown  & Sharpe  taper  would,  in  general,  be  satis- 
factory were  it  not  for  the  fact  that  the  No.  10  taper 
varies  from  all  the  rest,  and  I cannot  understand  why  this 
is  so.  The  nearest  approach  to  a sensible  system  is  reached 
in  the  Jamo  tapers. 

A uniform  taper  per  foot  should  be  established  for  drill 
shanks,  lathe  centers,  milling  machine  arbors,  etc.,  and 
the  sooner  this  is  done,  the  better.  I dare  say  that  drills 
with  taper  shanks  would  not  have  their  tangs  twisted  off 
so  frequently  if  a taper  of  i in.  per  foot  were  standardized. 
This  subject  really  deserves  very  careful  thought,  but 
whether  a taper  of  0.50  or  0.60  in.  per  foot  is  finally 
adopted,  it  should  be  made  uniform  throughout  for  all  sizes. 
I have  always  looked  upon  the  Morse  taper  as  a perpetua- 
tion of  an  error. 

No.  31.  We  use  the  Brown  & Sharpe  taper  because  it  is 
a straighter  taper  and  hence  better  adapted  to  the  use  of 
end  mills.  It  has  been  our  experience  that  in  using  a 
Morse  taper  with  end  mills  that  the  strain  on  the  side 
of  the  cutter  tends  to  loosen  it  in  the  spindle  and  the 
straighter  taper  of  the  Brown  & Sharpe  overcomes  this 
difficulty. 

No.  32.  We  believe  that  the  taper  to  adopt  would  be  the 
Jamo,  owing  to  its  being  based  on  a formula  easily  re- 
tained in  one’s  mind.  We  believe  the  adoption  of  a single 
standard  an  excellent  idea,  and  even  if  plants  would  adopt 
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the  slow  process  of  having  their  new  tools  and  replace- 
ments carry  the  taper  adopted  as  standard,  it  would  only 
be  a matter  of  a few  years  until  the  standard  taper  would 
become  generally  adopted. 

No.  33.  From  our  standpoint,  the  Morse  taper  seems  to 
be  best,  although  we  admit  that  its  start  was  on  a wrong 
basis,  with  reference  to  uniformity.  However,  it  has  been 
so  widely  adopted  throughout  the  world  for  certain  classes 
of  machinery  we  do  not  see  how  it  can  be  changed.  The 
same  thing  may  possibly  be  true  of  the  Brown  & Sharpe 
taper,  but  not  to  such  a degree.  The  Jamo  is  based  on  a 
uniform  basis,  but  is  only  a little  known  and  not  much 
used.  We  do  not  believe  that  you  can  ever  reconcile  users 
and  manufacturers  at  this  stage  of  the  game  to  a uniform 
taper.  You  will  meet  such  tremendous  opposition  from 
well-known  sources,  and  from  unexpected  sources,  that  it 
will  be  impossible  to  bring  this  about.  Something  like 
trying  to  change  from  English  to  metric  system,  only  not 
so  bad. 

Three  More  Jarno  Advocates 

No.  34.  We  are  inclined  to  favor  the  Jarno  taper  because 
it  is  constant  instead  of  changing.  In  this  we  feel  it  is 
superior  to  the  Morse,  and  it  has  a somewhat  greater 
included  angle  than  the  Brown  & Sharpe.  We  think  this 
better  since  it  has  been  our  experience  that  the  Brown  & 
Sharpe  taper  seats  in  too  binding  a manner  at  times. 

No.  35.  Our  opinion  is  that  the  Jarno  taper  would  be  the 
best  to  adopt  as  a standard,  the  reason  being  that  the  Jamo 
formula  is  simple  and  uniform.  We  firmly  believe  that 
one  standard  taper  would  be  a great  convenience,  as  well 
as  an  economy. 

No.  36.  It  seems  as  though  when  we  are  designing  fix- 
tures for  our  various  lathes,  we  find  that  no  two  of  them 
have  the  same  taper  in  the  spindle  nose,  a feature  which 
limits  the  use  of  tools  and  increases  the  number  of  tools 
necessary.  In  our  own  manufacture  of  machines  and  tools 
we  use  only  the  Morse  taper,  and  have  found  but  one 
instance  in  which  this  taper  could  not  be  adhered  to.  That 


was  a case  where  we  wanted  a size  that  came  between  the 
No.  4 and  No.  5 Morse. 

Personally,  I believe  that  the  Jarno  taper  would  be  the 
best  to  adopt  for  universal  use,  but  it  would  mean  a great 
expense  to  everyone  like  ourselves  who  have  already  stan- 
dardized on’ the  Morse  or  other  tapers.  However,  we  realize 
that  it  costs  real  money  to  make  improvements  and  we 
would  be  glad  to  do  our  part  along  this  line  in  co-operation 
with  other  manufacturers,  if  a suitable  taper  is  decided 
on  to  cover  all  conditions. 

No.  37.  Our  work  is  coming  more  and  more  to  be  in  the 
drilling  and  boring  lines  only,  so  that  we  rarely  furnish 
anything  but  Morse  tapers.  It  seems  to  us  that  a standard 
taper  for  drilling,  boring  and  milling  machines,  lathes,  etc., 
would  be  desirable,  but  whether  the  cost  of  changing  over 
would  more  than  overcome  the  advantages,  I am  not  pre- 
pared to  say.  We  would  be  willing  to  abide  by  the  decision 
of  the  majority  and  adapt  ourselves  to  whatever  seemed  to 
be  the  most  advantageous. 

No.  38.  We  now  use  standard  Morse  tapers  in  the  spindles 
of  all  our  lathes  and  prefer  to  hold  to  this  taper.  As  we 
understand  it,  most  of  the  machine  tool  builders,  or  rather 
a large  majority,  use  the  Morse  standard  taper. 

No.  39.  As  the  situation  stands  now  it  is  quite  a nuisance 
to  worry  about  three  different  standards,  and  personally  I 
think  it  unnecessary,  as  all  three  standards  are  good  and 
any  one  of  them  could  be  adopted.  For  simplicity  sake,  we 
are  in  favor  of  Jarno  tapers,  as  it  is  simple  to  remember 
and  the  taper  per  foot  is  the  same  on  all  sizes. 

The  writer  has  also  been  advocating  the  standardizing 
of  such  parts  of  machine  tools  that  hold  the  work  and  the 
tools.  For  instance,  in  the  lathe  a standard  taper  in  head 
and  tailstock  spindle  and  standard  size  toolpost.  On  a 
radial  drill,  a standard  diameter  of  spindle  nose,  as  well 
as  taper,  standard  T-slots  for  the  table,  etc.  Of  course, 
there  would  be  a standard  for  each  different  size.  We  are 
very  much  in  favor  of  standardizing  and  would  adopt  any- 
thing within  reason  along  these  lines. 

(To  be  continued  in  next  week’s  issue.) 


Core  Plugs  and  How  to  Make  Them 

By  A.  J.  Langhammer 

“Core  plug”  is  the  name  by  which  the  peculiar  type 
of  expansion  plug  described  in  this  article  is  known 
to  mechanics  and  engineers.  The  title  has  become  a 


a a 


Fig.3  Fig.  2 Fig.* 

FIG.  1.  THE  CORE  PLUG.  FIG.  2.  FORMING  DIE  WITH 
CORE  PLUG  IN  POSITION  FOR  FORMING.  FIG.  ». 
CORE  PLUG  AFTER  FORMING.  FIG.  4. 

PASSAGE  SEALED  BY  A CORE  PLUG 

fixture  with  this  plug,  because  of  its  almost  universal 
adoption  for  plugging  core  holes  in  the  water  jackets  of 
automobile  cylinders. 

A core  plug  for  a 1-in.  hole  is  shown  in  Fig.  1,  which 


pictures  at  a glance  the  small  amount  of  metal  used. 
The  labor  cost  of  manufacturing  is  very  low  as  is  the 
cost  of  application.  The  writer  has  used  core  plugs 
on  cast  iron,  carbon  and  alloy  steels  and  for  these 
materials  cold-rolled  steel  in  bar  stock  or  low  carbon 
steel  in  sheet  stock  has  proved  the  most  satisfactory. 
For  a limited  quantity  it  is  best  to  make  the  plugs  on 
an  engine  lathe  to  the  shape  shown  in  Fig.  1 and  care 
should  be  exercised  to  make  the  base  or  largest  diam- 
eter with  a sharp  edge  so  that  it  will  “bite”  in.  Fig.  2 
shows  a die  with  a core-plug  in  position  for  forming. 
In  Fig.  3 is  shown  a finished  core  plug,  which  with 
the  sectional  view  in  elevation  is  very  clear. 

In  Fig.  4 is  shown  a plugged  oil  passage  in  a section 
of  a crankcase  with  a core  plug  driven  home.  Imme- 
diately above  is  shown  the  “set”  which  is  merely  a 
short  piece  of  cold-rolled  stock  with  squared  ends,  and 
which  with  a machinist’s  hammer  comprises  the  only 
tools  necessary  for  assembling.  At  the  first  glance  the 
strength  of  such  a joint  is  not  apparent.  It  is  there- 
fore necessary  to  again  refer  to  Fig.  1.  Here  it  will  be 
observed  that  the  metal  shown  in  the  small  triangles 
a,  a which,  in  the  plain  view,  is  the  area  between  the 
dotted  and  the  full  circle,  really  forms  a caulking  me- 
dium. This  is  obviously  a huge  amount  of  metal  and 
when  driven  in  place,  as  shown  in  Fig.  4,  forms  a very 
strong  and  durable  joint. 

The  writer  has  used  core  plugs  on  machine  tools, 
fixtures  and  automobile  parts  and  in  diameters  up 
to  21  inches. 
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Machine  Operations  in  a California  Pump  Shop 

Adaptable  Shaping  Fixture  for  Pump  Brackets — Operations  on  the  Vertical  Turret  Lathe — 
An  Interesting  Milling  Operation — Turret  Lathe  Work 

SPECIAL  CORRESPONDENCE 


THE  illustrations  shown  herewith  represent 
methods  of  manufacturing  centrifugal  pump  parts 
in  a factory  in  the  Sacramento  Valley. 

The  halftone,  Fig.  1,  shows  a shaping  operation  on 
the  base  of  a pump  bracket.  The  work  is  here  shown 
mounted  in  a special  fixture  in  a Gould  & Eberhardt 
28-in.  shaper.  This  fixture  is  adapted  for  holding  all 
sizes  of  brackets,  and  to  make  the  change  from  one  size 
of  bracket  to  another  it  is  merely  necessary  to  change 
the  adapter  plugs  at  the  ends  upon  which  the  bracket 
is  hung  up  for  the  shaping  operation.  This  is  brought 
out  clearly  by  the  detail  photograph.  Fig.  2,  which 
shows  the  fixture  and  the  bracket  on  the  shop  floor  with 
several  adapter  plugs  and  collars  in  the  foreground. 
The  bracket  casting  is  bored  out  on  a horizontal 


machine,  and  when  it  comes  to  the  shaping  operation, 
the  proper  head  plug  is  inserted  in  the  upper  end  of 
the  fixture  where  it  is  secured  by  three  hexagon  head 
capscrews  tapped  into  the  flange  around  the  base  of 
the  plug.  The  adapter  rings  for  the  handwheel  screw 
at  the  right-hand  side  of  the  fixture  are  slipped  over  a 
sleeve  which  is  tapped  out  to  receive  the  screw  for  the 
handwheel.  A washer  and  screw  hold  the  adapter  collars 
in  place.  For  general  adjustment  to  length  to  suit  dif- 
ferent widths  of  brackets,  the  outboard  support  for  the 
work  is  adjustable  longitudinally  on  the  base  and  se- 
cured at  any  point  desired  by  a square-head  bolt  sliding 
in  the  T-slot  in  the  casting. 

The  two  lugs  at  the  top  of  the  left-hand  upright  on 
the  fixture  carry  setscrews  which  bear  against  the  walls 
of  the  bracket  to  bring  it  into  level  position  crosswise 
for  the  planing  operation. 

The  drilling  of  the  bolt  holes  in  the  base  of  this  type 
of  bracket  is  accomplished,  as  shown  in  Fig.  3,  with 
the  aid  of  a jig  which  is  also  arranged  for  taking  care 
of  various  sizes  of  brackets.  Details  of  this  jig  arc 
clearly  brought  out  in  Fig.  4.  The  jig  consists  of  an 
angle  casting,  in  the  upright  of  which  is  fixed  a hori- 
zontal post,  over  which  are  fitted  adapter  sleeves  to 
suit  all  sizes  of  brackets.  In  the  rear  wall  of  the 


upright  leg  of  the  jig  casting  there  is  a guide  slot  to 
receive  the  guide  at  the  end  of  the  different  jig  plates. 
A clamp  screw  and  stud  provided  at  this  point  secure 
in  place  whichever  jig  plate  is  used  on  the  job.  Refer- 
ring again  to  Fig.  3,  the  bracket  to  be  drilled  is  slipped 
over  the  locating  sleeve  in  the  jig  and  tightened  upon 
this  holding  sleeve  by  means  of  a C-clamp,  which  is 
gripped  upon  the  bosses  at  either  side  of  the  slot  cut 
through  the  main  bearing.  This  binds  the  work  upon 
the  sleeve,  and  the  outer  end  of  the  casting  is  supported 
at  the  same  time  by  a short  jackscrew  placed  as  rep- 
resented in  Fig.  3.  The  work  is  handled  under  s radial 
drill  as  shown  in  Figs.  3 and  4. 

The  casings  or  bowls  for  centrifugal  pumps  are  bored 
through  the  wall  and  faced  at  the  side  for  the  joint 


surface  in  the  manner  illustrated  in  Fig.  5,  where  the 
job  is  shown  on  a Bullard  vertical  turret  lathe,  with  the 
casting  resting  on  and  gripped  in  the  four  jaws  on  the 
table.  With  the  work  in  this  position  the  various  tur- 
ret tools  are  brought  into  action  one  after  another  to 
bore  out  the  casing,  rough  and  finish  the  large  opening 
in  the  top  of  the  casing,  and  to  rough  and  finish  the 
joint  face  on  the  outer  surface.  With  the  surface 
referred  to  finished  as  indicated,  the  bowl  casting  is 
ready  to  be  machined  across  the  face  of  the  flange. 
This  latter  operation  is  attended  to  on  a big  milling 
machine,  with  the  work  placed  over  a locating  ring 
which  is  mounted  upon  the  table  of  the  miller.  This 
locating  ring  is  another  form  of  adapter  which  fits  over 
a central  plate  secured  to  the  milling  machine  table.  The 
plate  carries  a vertical  stud  with  suitable  clamps  and 
quick  acting  nuts  to  hold  the  work  down  in  place.  For 
the  different  sizes  of  pump  casings,  the  adapter  rings 
referred  to  above  are  changed  by  merely  slipping  them 
off  from  the  central  plate  and  replacing  them  by  the 
ones  required,  so  that  the  simple  arrangement  of  very 
few  parts  takes  care  of  all  sizes  of  casings. 

The  actual  milling  of  the  flange  face  is  accomplished 
with  a large  inserted  tooth  milling  cutter,  carried  on 
the  nose  of  the  spindle. 


FIG.  1.  PUMP  BRACKET  IX  THE  SHAPER.  FIG.  2.  SHAPER  FIXTURE  FOR  PUMP  BRACKETS 
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FIG.  3.  DRILL  JIG  FOR  PUMP  BRACKETS.  FIG.  4.  SET  OF  AUXILIARY  JIG  PLATES  FOR  BRACKETS 


On  this  make  of  pump  there  is  used  a combined 
elbow  check  valve  which  has  a cast  body  with  three 
faces  at  different  angles  to  one  another,  as  shown  in 
Fig.  6,  where  two  of  these  castings  are  seen  in  place  in 
a special  fixture  on  the  table  of  a horizontal  boring 
machine.  The  method  of  facing  the  round  flanges  at  the 
ends  of  the  elbow  proper  is  to  mount  the  work  upon 
the  angular  fixture,  as  illustrated,  and  accomplish  the 
surfacing  by  means  of  a milling  cutter  on  the  horizontal 
spindle.  The  fixture  itself  has  two  sloping  faces  at  the 
proper  angle  to  suit  the  elbow  to  be  machined.  While 
one  casting  is  undergoing  facing  operations,  another 
casting  can  be  clamped  in  place  on  the  opposite  face  of 
the  fixture.  Thus  little  time  is  lost  in  the  process  of 
removing  finished  work  and  replacing  it  with  rough 
castings,  as  the  handling  of  the  job  into  place  is  going 
on  at  the  time  the  cut  is  being  taken  on  the  opposite 
piece  of  work.  The  method  of  securing  the  baseplate 
of  the  fixture  to  the  boring  mill  table  and  the  means  for 
clamping  the  upper  or  movable  part  of  the  fixture  are 
easily  seen  in  the  illustration.  The  milling  cutter  on 
this  machine  has  a 10-in.  body  in  which  are  inserted 
blades  of  high-speed  steel,  these  blades  measuring  2 in. 
long,  1 in.  wide,  and  1 in.  thick.  The  cutter  is  one  of 
many  sizes  made  at  the  plant  and  used  for  a variety 
of  purpose?  in  the  production  of  pump  members. 

The  combined  elbow  check  valve  is  seen  undergoing 
another  operation  in  Fig.  7.  Here  it  is  shown  set  up 
on  the  shaper  for  the  surfacing  of  the  end  flange.  The 


fixture  upon  which  the  work  is  mounted  for  this  opera- 
tion is  a peculiar  form  of  angle  iron,  the  wings  of  which 
are  finished  at  the  necessary  angle  with  the  base  to 
locate  the  check  valve  elbow  with  the  top  surface  in  the 
horizontal  plane.  Thus  without  adjustment  of  the  work 
upon  the  fixture  or  of  the  fixture  upon  the  shaper  knee, 
the  top  of  the  casting  is  in  proper  position  for  finishing, 
as  soon  as  a couple  of  C-clamps  have  been  applied  to 
grip  it  securely  in  place. 

Turret  Lathe  Work 

A good  deal  of  the  work  at  this  plant  is  accomplished 
in  the  turret  lathe  and  a view  of  a Steinle  machine  in 
operation  on  spiral  covers  is  shown  in  Fig.  8.  These 
covers  for  different  sizes  of  pumps  are  handled  by 
boring  out  the  hub  and  finishing  to  size  and  then  slip- 
ping over  a locating  plug  which  is  carried  in  the  spindle 
of  the  lathe.  Through  this  plug  extends  a draw-in  bolt 
which  has  a nut  at  the  outer  end  and  an  open  washer 
as  shown  in  the  illustration,  so  that  the  removal  of  the 
work  is  accomplished  very  quickly  and  new  work  is 
rapidly  put  into  place.  The  tools  and  the  turrets  are 
shown  distinctly  and  their  general  character  will  be 
appreciated  without  detailed  description. 

Many  classes  of  jobs  are  handled  on  this  type  of 
machine,  including  among  other  items  the  impellers  or 
runners  for  the  pumps  which  are  chucked  and  machined 
in  practically  the  same  way  as  the  spiral  covers  illus- 
trated. In  connection  with  the  runners  just  referred 


FIG.  5.  BORING  OUT  A PUMP  CASING.  FIG.  6.  MILLING  COMBINED  ELBOW  CHECK  VALVES 
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FIG.  7.  SHAPING  COMBINED  ELBOW  CHECK  VALVES. 


to,  one  interesting  process  which  is  carried  out  under  a 
radial  drill  is  the  facing  of  the  inner  end  of  the  hub. 
The  other  surfaces  are  machined  after  the  job  is  set  up 
in  the  turret  lathe,  and  for  the  squaring  off  and  finish- 
ing of  the  inner  end  of  the  hub,  the  casting  as  it  comes 
from  the  lathe,  is  placed  over  a fixture  under  the  radial 
drill,  this  fixture  consisting  of  a circular  plate  with  an 
upright  post  over  which  the  work  slips  freely.  A cutter 
bar  is  brought  down  with  the  spindle  of  the  drill,  and  a 
fiat  cutter  carried  by  the  bar  faces  off  the  end  of  the 
hub  to  the  desired  dimension. 

The  illustrations  presented  in  the  foregoing  article 
are  selected  from  the  many  interesting  features  of  prac- 
tice at  the  shops  of  the  Superior  Manufacturing  Co., 
Lodi,  California. 

Railroads  Need  Business  Methods 

By  C.  J.  Mokrison 

The  article  by  Herbert  Hoover,  Secretary  of  Com- 
merce, on  page  262  of  American  Machinist,  is  very 
important  and  instructive.  But  one  point  should  not 
be  lost  sight  of,  overlooked,  hidden,  or  forgotten — and 
this  is  that  the  railroads  are  inefficiently  operated  in 
practically  every  department.  This  is  not  because  the 
officials  are  incompetent  or  indifferent;  nor  is  it  be- 
cause they  are  not  working  hard  and  conscientiously, 
but  it  is  because  they  are  terribly  handicapped.  There 
is  probably  no  body  of  men  in  the  world  more  able  or 
hard  working  than  our  railroad  officials,  but  they  are 
handicapped,  not  only  by  numerous  laws  and  regula- 
tions, but  also  far  more  seriously  by  the  fact  that  rail- 
roading has  been  conducted  as  a business  within  itself. 

In  other  industries  there  is  a continuous  exchange  of 
employees  and  executives  from  one  industry  to  another 
with  a consequent  exchange  of  ideas  and  methods,  but 
the  railroads  seldom  receive  an  employee  and  practically 
never  get  an  executive  from  another  industry,  while  the 
exchanges  from  one  railroad  to  another  are  not  very 
great.  Even  though  there  was  a considerable  inter- 
change among  the  railroads,  little  good  would  be  accom- 
plished as  the  methods  are  similar  on  all  railroads.  The 
result  is  that  the  employees  and  officials  are  in  a rut 
and  are  so  steeped  in  tradition  and  prejudice  that  it 
is  almost  impossible  to  affect  improvements. 

To  illustrate  the  point,  consider  an  example  familiar 
to  every  one.  Many  years  ago  in  the  days  of  the  link 
and  pin  couplers,  single  track  operation,  no  air  brakes 


FIG.  8.  PUMP  COVER  OPERATIONS  IN  THE  TURRET  LATHE 


and  no  block  signals,  it  was  necessary  to  place  on  the 
rear  ends  of  trains  flags  by  day  and  lanterns  at  night. 
Today  hundreds  of  thousands  of  dollars  are  spent  by 
the  railroads  every  year  to  maintain  these  things  which, 
in  all  but  a very  few  instances,  are  utterly  useless. 
Incidentally,  the  railroads  would  not  adopt  the  auto- 
matic couplers  and  air  brakes  until  they  were  forced 
by  law  to  do  so,  and  they  tried  in  every  possible  way 
to  prevent  the  passage  of  these  laws. 

Henry  Ford  showed  what  can  be  done  with  a railroad 
by  someone  who,  with  no  railroad  experience,  managed 
a railroad  like  any  other  business.  Not  only  has  he 
made  his  little  road  pay,  but  he  has  increased  wages. 

A railroad  is  a hard  business  to  supervise  and  is  so 
full  of  trials  and  tribulations  that  officials  are  too  ever- 
lastingly busy  with  their  daily  problems  to  think  much 
about  economies.  Each  railroad  needs  an  executive  who 
could  devote  his  entire  time  to  the  various  problems  to 
affect  economies,  and  he  should  be  a man  with  a broad 
experience  outside  of  railroad  work.  There  is  no  need 
for  the  Taylor  or  any  other  particular  system,  but 
rather  the  application  of  good  common  sense  and 
outside  business  experience  is  required. 

Probably  the  greatest  money  waster  is  the  mechanical 
department,  due  partly  to  the  fact  that  it  is  an  expense 
department  and  therefore  neglected,  and  partly  to  the 
lack  of  other  than  railroad  experience  by  the  employees 
and  officials.  It  is  so  hard  to  get  an  appropriation  for 
the  mechanical  department  that  the  shops  are  full  of 
antiquated  machines  and  devices.  The  employees  from 
this  department  are  so  notoriously  slow  that  few  out- 
side concerns  will  hire  them  if  others  can  be  obtained. 
Let  some  courageous  railroad  official  secure  for  one  of 
his  shops  a high-grade  superintendent  from  outside  the 
railroad,  give  him  the  equipment  he  asks  for  and  see 
what  he  will  do  to  the  repair  bill  for  locomotives  and 
cars. 

In  this  connection  it  may  not  be  out  of  place  to  say 
that  such  a superintendent  will  demand  50  to  75  per 
cent  more  salary  than  is  usually  paid  for  the  position. 
Railroad  officials  are  notoriously  underpaid  and  this  is 
another  handicap.  Railroads  train  many  men  only  to 
have  them  leave  just  as  they  are  becoming  valuable. 

The  railroads  certainly  should  be  run  as  other  busi- 
ness enterprises  are,  and  this  criticism  is  written  with 
the  hope  that  it  will  not  add  to  the  handicap,  but  that 
it  may  arouse  some  thought  on  the  subject  and  may 
accomplish  some  good. 
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Selling  Engineering  Service 

By  Alex  Dowel 

The  salesmanship  required  in  selling  any  form  of 
engineering  service  is  of  a highly  specialized  nature 
and  it  cannot  be  classed  with  the  selling  of  a concrete 
article.  The  salesman  must  be  more  than  a canvasser 
who  introduces  a certain  kind  of  goods,  and  should  be 
considered  as  a combination  of  salesman  and  engineer. 

In  the  salesman  for  engineering  service — consulting, 
industrial,  or  production — two  important  points  are 
required:  First,  a full  knowledge  of  the  service  he  is 
selling  and  second,  implicit  confidence  in  the  'firm  for 
which  he  is  working  and  its  ability  to  render  adequate 
service  to  the  client.  It  is  vitally  necessary  that  the 
feeling  of  confidence  be  inspired  in  the  salesman  as 
otherwise  he  cannot  influence  a client  in  the  right  direc- 
tion and  imbue  him  with  the  necessary  confidence  in 
his  firm. 

Let  us  suppose  that  a consulting  mechanical  engineer- 
ing firm  specializing  in  production  methods  requires 
the  services  of  a salesman  to  introduce  its  engineering 
service  to  various  manufacturers  of  mechanical  products. 
The  man  selected  for  this  job  should  be  one  who  has 
some  knowledge  of  general  shop  practice  so  that  he  may 
be  able  to  talk  intelligently  about  it.  At  the  same  time 
the  salesman  need  not  be  a strictly  first-class  engineer 
who  has  specialized  in  the  particular  line  with  which  he 
is  associated.  The  ability  to  sell  and  to  impress  the 
customer  is  more  important  by  far  than  a knowledge 
of  engineering.  Past  experience  which  enables  the  man 
to  talk  intelligently  about  the  general  conditions  gov- 
erning the  work  is  a valuable  asset  and  should  generally 
be  considered  as  an  important  factor  in  his  selection. 

If  a reamer,  tap,  die  or  other  small  tool  is  to  be  sold 
the  salesman  usually  has  a sample,  but  in  selling  engi- 
neering service  he  is  selling  the  service  of  a professional 
man  and  may  be  classed  as  a salesman  of  “brains.”  It 
is  easy  to  show  a man  a suit  of  clothes  and  land  his 
order  but  to  sell  “brains”  to  him  is  not  so  easy.  Yet 
a competent  sales  engineer  with  the  right  qualifications 
can  do  it — can,  at  any  rate,  influence  the  sale  and  bring 
the  client  to  the  point  where  he  is  willing  to  talk  with 
the  consulting  engineer  regarding  his  problems. 

In  the  writer’s  opinion  the  salesman’s  principal  busi- 
ness is  to  get  in  touch  with  firms  requiring  the  kind  of 
service  his  company  is  able  to  furnish  and  to  make  the 
client  eager  to  have  a talk  with  the  engineers  in  charge 
of  the  work. 

Qualifications 

The  sales  engineer  who  attempts  to  sell  engineering 
service  must  have  qualifications  that  resemble  those  of 
an  ordinary  salesman,  yet  different  because  it  is  neces- 
sary in  this  class  of  work  to  be  more  familiar  with 
important  details.  The  following  list  notes  briefly  the 
various  qualifications:  (1)  Ability  to  sell  service ; (2) 
knowledge  of  the  service  that  he  is  selling;  (3)  per- 
sonality; (4)  knowledge  of  character;  (6)  diplomacy; 
(6)  honesty  and  conscientiousness;  (7)  understanding 
to  enable  him  to  meet  competitors;  (8)  understanding 
to  enable  him  to  adjust  losses  and  generally  to  render 
satisfaction  to  the  customer;  (9)  ability  to  market  the 
service  at  a substantial  profit. 

I have  mentioned  the  ability  to  sell  service  first.  A 
salesman  may  be  a competent  engineer  and  yet  may  not 
have  a sufficient  flow  of  language  to  express  himself 
properly  and  inspire  confidence  in  the  client.  The  ability 


to  talk  is  therefore  a valuable  asset  in  a salesman  but 
he  should  not  by  any  means  acquire  a reputation  for 
“gab.”  The  experienced  man  will  gradually  lead  his 
client  up  to  the  various  points  with  which  he  wishes  to 
impress  him  and  he  will  do  it  in  such  a diplomatic  way 
that  it  will  not  appear  on  the  surface. 

A great  deal  of  harm  can  be  done  to  an  engineering 
firm  by  a salesman  who  creates  an  unfavorable  impres- 
sion, who  makes  statements  as  to  current  practice  which 
are  not  in  accordance  with  good  engineering  ideas.  The 
man  who  understands  his  business  will  answer  questions 
up  to  the  point  where  there  is  some  uncertainty  in  his 
own  mind  and  at  that  time  he  will  state  that  this  phase 
of  the  situation  is  out  of  his  line  but  he  will  be  glad 
to  refer  it  to  one  of  the  firm’s  engineers.  Technical 
questions  can  usually  be  disposed  of  in  this  way  to  the 
advantage  of  all  concerned,  as  they  will  then  be  brought 
up  before  the  right  man  and  accurate  statements  made 
which  will  be  of  assistance  to  the  client.  No  salesman 
should  be  afraid  to  say  that  he  does  not  know  just  how 
a certain  matter  would  be  handled,  as  he  is  not  supposed 
to  be  a consulting  engineer  but  rather  a salesman. 
Neither  is  he  supposed  to  go  about  the  country  and  give 
out  valuable  information  without  charge,  although  it  is 
perfectly  legitimate  for  him  to  do  all  he  can  to  assist  a 
client  when  there  is  a prospect  of  making  a friend. 

Aggressive  Diplomacy 

The  personality  of  the  salesman  enables  him  to  obtain 
an  interview  with  executives  so  that  a statement  of 
service  can  be  presented  to  the  parties  most  interested 
and  most  influential  in  turning  the  business  in  the  right 
direction.  Men  with  the  qualifications  of  intelligence, 
energy  and  honesty  and  having  good  address  will  make 
a success  in  salesmanship  while  the  quiet  and  unassum- 
ing man  will  often  lose  by  a lack  of  assertiveness,  so 
that  he  will  miss  a great  many  interviews  which  a more 
energetic  salesman  would  obtain.  Dignity  should  not 
be  sacrificed  and  the  aim  should  not  be  to  obtain  a 
reputation  as  “hail  fellow,  well  met”  because  this 
attitude  is  likely  to  result  in  the  impression  that  the 
firm  represented  cares  more  for  the  frivolous  things  of 
life  than  those  which  are  serious.  The  ability  to  judge 
of  the  character  of  the  executive  with  whom  he  is  talk- 
ing and  to  use  diplomacy  in  his  talk  with  him  is  a 
decided  advantage  to  the  salesman.  A straightforward 
manner  of  talking,  which  is  at  the  same  time  not  too 
abrupt,  gives  the  impression  of  honesty  and  will  often- 
times enable  a man  to  obtain  a long  interview,  when  any 
tendency  toward  concealment  would  leave  a different 
impression  unfavorable  to  the  firm. 

Another  point  of  importance  is  the  ability  which  a 
salesman  should  have  in  giving  satisfaction  by  the 
adjustment  of  any  losses  that  may  have  occurred  during 
the  progress  of  the  work.  This  matter  calls  for  the 
use  of  considerable  care,  yet  at  the  same  time  it  must 
be  combined  with  business  judgment  in  order  to  place 
the  fault  where  it  belongs  without  giving  offence.  It 
may  be  a matter  of  hundreds  or  even  thousands  of 
dollars,  or  it  may  be  only  a few  dollars;  but  in  either 
case  the  justice  of  the  claim  should  receive  first  con- 
sideration. The  honesty  of  the  firm  will  be  judged  by 
the  attitude  of  the  salesman  and  there  should  be  no 
hint  at  any  time  of  any  tricks  or  shady  transactions 
which  would  reflect  on  the  integrity  of  both  salesman 
and  firm.  The  straightforward  plain  business  policy 
must  always  be  followed  and  when  this  is  done  the 
results  will  be  convincing. 
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Cutting-Off  Tools  That  Do  Not  Chatter 

By  F.  M.  A’Hearn 

The  sketch  shows  an  arrangement  of  cutting-off  tool 
and  support  that  is  used  in  many  shops  building  heavy 
machinery,  and  will  cut  off  work  of  large  diameter  with- 


out noticeable  chatter.  The  writer  has  seen  it  used  upon 
a lathe  for  cutting  off  rolls  24  in.  in  diameter. 

The  tool  used  is  of  1 by  2 in.  beveled  section,  slightly 
wider  at  the  cutting  end  and  concaved  on  the  top  surface 
to  narrow  the  chip.  The  steady  cutting  of  a parting 
tool  with  the  cutting  edge  extending  12  in.  or  more  from 
the  toolpost  clamps  and  going  through  the  entire 
diameter  of  the  work  at  one  setting  without  the  usually 
attendant  chatter,  was  remarkable.  The  chips  passed 
back  over  the  tool  without  displaying  any  tendency  to 
wad  or  pack  in  the  cut. 

The  height  of  the  tool  in  relation  to  the  center  of 
the  work,  which  affects  conditions  when  cutting  off  work 
of  small  diameter  where  the  tool  is  fed  in  to  the  center 
of  the  piece,  does  not  seem  to  make  so  much  difference 
on  larger  work  as  does  the  shape  of  the  tool.  The 
same  applies  to  turning  tools.  The  writer  has  observed 
that  lathe  men  in  turning  work  from  2 to  6 ft.  in 
diameter  rarely  pay  much  attention  to  the  height  of  the 
point  of  the  tool,  but  they  usually  take  care  to  keep  the 
clearance  as  small  as  possible. 

Some  Repair  Shop  Uses  for  Babbitt 

By  H.  Beard 

Having  to  repair  a large  bevel  gear  from  which  sev- 
eral teeth  had  been  broken  out,  we  built  up  the  teeth 
by  adding  metal  with  the  acetylene  torch.  We  then 
built  a mold  around  six  consecutive  teeth  that  were  in 


good  shape  and  poured  it  full  of  babbitt.  Before  the 
cast  was  entirely  cooled  we  pounded  it  on  the  back  to 
make  certain  that  it  fitted  the  teeth  and  then,  removing 
it,  we  had  a templet  to  which  the  new  teeth  were  fitted 
by  chipping  and  filing. 

At  another  time  we  had  occasion  to  grind  the  bore 
in  a number  of  manganese  pinions.  We  took  a pipe 
flange  into  which  we  screwed  a short  nipple  of  an 
internal  diameter  somewhat  larger  than  the  outside 
diameter  of  the  pinions,  slipped  it  over  the  tail  spindle 
of  a lathe,  set  one  of  the  pinions  against  the  faceplate 
and  indicated  it  true;  brought  up  the  flange  and  nipple 
and  secured  it  to  the  faceplate,  stopped  up  all  the  open- 
ings except  a pour  hole  and  filled  the  annular  space 
thus  formed  full  of  babbitt.  This  gave  us  a chuck  into 
which  the  pinions  could  be  slipped  successively  and 
ground,  with  the  assurance  that  they  would  run  true. 

We  also  had  trouble  with  a gear  that  persisted  in 
slipping  endwise  upon  its  shaft  and  we  could  not  afford 
to  shut  down  long  enough  to  take  down  the  shaft  and 
refit  the  key.  There  was  a solid  bearing  with  a smooth 
face  several  inches  away  from  the  gear  hub  and  into 
this  space  we  laid  several  rods,  cut  to  the  proper  length 
to  fill  the  space,  and  bound  them  in  with  twine.  Wrap- 
ping a piece  of  sheet  iron  around  the  whole  and  stopping 
up  the  small  openings  with  clay,  we  had  a mold  that  we 
filled  with  babbitt.  When  the  mold  was  removed  there 
was  a babbitt  thrust  collar  between  the  gear  hub  and 
bearing  with  no  dangerous  screws  or  bolts  protruding. 

Fluting  Screw  Studs  to  Clean 
Out  the  Dirt 

By  Charles  Mathias 

When  using  screw  studs  for  cleaning  internally 
threaded  parts,  I find  it  desirable  to  cut  one  or  more 
flutes  in  the  end,  as  shown  in  the  sketch,  for  the  pur- 
pose of  removing  the  small  particles  that  are  liable  to 
lodge  in  the  threads  after  tapping. 

The  flutes  can  readily  be  cut  with  a small  radius 
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cutter  and  need  extend  only  to  the  length  of  three  or 
four  turns  of  thread.  They  do  not  weaken  the  stud  to 
any  extent  because  they  are  cut  only  to  a depth  that 
is  just  below  the  root  diameter. 

The  same  scheme  can  be  used  to  advantage  upon 
screws  that  are  to  be  used  as  clamp  screws  on  drilling 
or  milling  jigs,  fixtures,  and  the  like,  and  will  save  a 
deal  of  trouble  caused  by  the  holes  becoming  clogged. 

Toolmaker’s  T,  or  Set-up  Block 

By  J.  A.  Raught 

The  accompanying  sketch  shows  a toolmaker’s  T,  or 
set-up  block,  of  the  kind  that  the  toolmaker  finds  very 
useful  in  laying  out  or  setting  up  work  that  must  be 
measured  or  machined  at  a definite  distance  from  some 
fixed  surface,  as  a bench  plate  or  the  table  of  a machine. 

Instead  of  being  drilled  full  of  holes,  as  is  usually 
the  case,  the  T-slots  are  provided  so  that  work  may 
readily  be  clamped  anywhere  on  its  surface.  The 


TOOLMAKER’S  SETTING  BLOCK 


vertical  V-groove  in  the  face  facilitates  the  setting 
up  of  pieces  having  round  shanks  or  parts.  The 
extension  base  gives  the  tool  a good  firm  bearing  upon 
whatever  surface  it  may  be  resting  and  it  is  not, 
therefore  easily  knocked  over,  to  the  detriment  of  the 
work  clamped  upon  it. 

Hardening  Sense 

By  R.  McHenry 

There  is  no  mystery  or  magic  about  the  proper  hard- 
ening of  tool  steel.  A knowledge  of  the  material  and 
method  is  of  course  essential,  but  when  warped  or 
cracked  work  results,  it  is  not  without  some  definite 
reason,  however  hidden.  The  frequent  howl  concerning 
spoiled  work  is — “it  was  in  the  steel.”  I also  believe 
this  to  be  the  correct  reason  in  a majority  of  cases,  but 
it  does  not  necessarily  place  any  blame  on  the  steel 
maker.  For  "it”  was  probably  not  in  the  steel  when 
he  shipped  it.  “It”  was  put  in  during  the  machining 
operations  of  that  particular  piece  of  work.  The  “it” 


in  this  case  applies  to  the  change  of  structure,  or 
strains  set  up,  incidental  to  the  removal  of  surplus 
stock.  Normalizing  or  simple  annealing  will  return  the 
stock  to  a state  of  repose.  Annealing  after  heavy 
machine  work,  hammering,  etc.,  is  not  a new  scheme, 
it  has  been  recommended  by  steel  manufacturers  for 
years.  But  many  at  the  hardening  tank  steadily  disre- 
gard it  to  their  own  detriment. 

I have  found  that  a habit  of  relieving  the  tension  on 
all  tool  steel  to  be  hardened,  pays  and  pays  well.  The 
normalizing  process  need  not  be  carried  out  as  thor- 
oughly as  in  the  annealing  of  hardened  work.  Heating 
barely  to  a low  red  and  allowing  the  piece  to  cool  fairly 
slowly  until  it  can  be  handled  is  usually  satisfactory. 

The  better  brands  of  steel  are  pretty  reliable  these 
days,  but  many  times  they  are  unjustly  knocked. 

The  hardening  operation  must  be  done  just  as  intel- 
ligently as  the  designing  and  machine  work.  No  die 
ever  cracked  or  warped  without  some  cause  somewhere 
and  this  can  usually  be  overcome  if  the  right  system  is 
followed. 

Here  are  a few  “Don’ts”  in  regard  to  the  hardening 
end  which  many  of  us  know  but  do  not  pay  sufficient 
attention  to:  Don’t  rush  the  heating.  In  annealing, 
hardening  or  tempering,  heat  thoroughly  and  evenly  all 
over.  It  is  a well-known  fact  that  the  heating  of  alloy 
steel  quickly  will  prevent  it  from  hardening  properly; 
slow  heating  is  not  detrimental  to  carbon  steel  either. 

Don’t  overheat:  The  metal  will  not  be  so  hard  and 
fine  grained  if  quenched  when  above  its  critical  point. 
If  overheated  slightly  put  aside  until  cool;  then  reheat 
correctly.  If  greatly  overheated  (burnt),  scrap  it  at 
once. 

Don’t  allow  the  steel  to  soak  after  it  has  reached  a 
red  heat ; the  soaking  should  be  done  first,  not  last. 

Don’t  quench  at  a falling  temperature.  Dipping 
should  be  done  immediately  the  correct  rising  heat  is 
obtained. 

Don't  harden  all  sort  of  tools  exactly  the  same.  Take 
into  account  the  shape,  location  of  sharp  corners,  steam 
pockets  (which  perhaps  should  be  packed  with  fire- 
clay) and  thin  sections.  When  frail  pieces  are  to  be 
water-hardened,  a film  of  oil  on  the  bath  or  the  use  of 
warm  water,  greatly  lessens  the  danger  of  springing  and 
cracking. 

Don’t  use  dirty  water  or  dip  many  pieces  in  a small 
stagnant  bath,  expecting  the  last  piece  to  be  hardened 
like  the  first.  The  tank  should  be  of  sufficient  capacity 
to  maintain  a fairly  even  temperature,  or  else  have 
fresh  liquid  running  in. 

Don’t  throw  work  into  the  bath  and  trust  to  luck. 
Usually  the  heavier  portions  of  the  piece  should  be 
chilled  first.  Work  must  not  lie  on  the  bottom  of  the 
tank,  but  must  be  held  near  the  center  and  continually 
agitated,  if  fresh  water  is  not  coming  in. 

Don’t  put  heavy  cold  tongs  on  light  pieces  before 
dipping.  The  tongs  will  take  away  the  heat  quickly  at 
point  of  contact. 

Don’t  leave  a large  die  or  tool  in  bath  until  the  out- 
side is  cold ; then  toss  it  on  the  bench  and  be  surprised 
if  it  should  fly  in  pieces.  The  center  may  still  be  quite 
hot  and  exerting  enormous  pressure.  It  is  a good  plan 
to  reheat  the  outside  slightly,  immediately  after  quench- 
ing. Many  quench  first  in  water  and  then  in  oil.  I 
believe  the  less  strains  put  in  tool  steel  before  heat- 
treating  the  better,  and  that  normalizing  does  much  to 
favor  both  steel  and  hardener. 
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Rubber  “Wedges”  to  Hold  Handles 
in  Hammers 

. By  G.  L.  Henderson 

After  experiencing  considerable  annoyance  from  hav- 
ing the  ferrules  of  my  chisels,  gages,  etc.,  come  loose, 
I tried  packing  under  them  with  stiff  paper,  but  found 
that  little  relief  was  obtained  with  this  means. 

One  day,  spying  an  old  tube  from  an  automobile  tire 
lying  upon  the  floor,  I cut  off  a piece  of  the  thin 


A NEW  USE  FOR  INNER  TUBES 


rubber  and,  wrapping  it  around  the  shoulder  portion  of 
the  chisel  handle,  drove  the  ferrule  over  it.  Since  dis- 
covering this  effective  remedy  I have  not  been  bothered 
with  loose  ferrules. 

As  it  worked  so  well  in  this  instance  I devised  another 
application  of  the  same  method.  In  putting  a new 
handle  in  a hammer  head  I first  inserted  several  thick- 
nesses of  the  rubber  in  the  notch  where  the  wedge  is 
supposed  to  go ; then  squeezing  the  handle  in  a vise  with 
about  half  an  inch  protruding  I drove  the  hammer  head 
over  it.  The  rubber  expands  the  split  end  of  the  handle 
and  prevents  the  head  coming  off. 

Brake  Device  Applied  to  a Running- 
Balance  Machine 

By  Charles  Kotersall 

The  accompanying  drawings  show  a device  used  for 
braking  or  stopping  a flywheel  or  object  that  is  being 
balanced.  The  device  was  attached  to  a Defiance  run- 
ning balance  machine,  without  changing  or  effecting  the 
machine  proper  to  any  great  extent. 

Most  manufacturers  have  no  way  to  stop  or  brake  the 
object  that  is  being  balanced  on  a running  balance 
machine,  and  without  braking,  a flywheel  or  other  ob- 
ject being  balanced  will  sometimes  run  as  long  as  fifteen 
minutes  before  coming  .to  a dead  stop.  This,  of  course, 
is  a lot  of  time  wasted.  With  the  device  shown  in  Fig.  1 
the  flywheel  or  object  to  be  balanced  can  be  brought  to 
a dead  stop  in  less  than  fifteen  seconds. 


The  only  necessary  changes  made  on  the  machine 
were  on  the  driving  disk  A,  which  was  turned  to  a 
diameter  to  accommodate  the  housing  B,  and  the  upper 
bearing  flange  C,  which  was  milled  off  to  get  a square 
bearing  surface  for  the  housing  B where  the  bolting 
surface  rests  at  D. 

The  center  flange  E is  bolted  to  the  flywheel  by  bolts 
and  nuts  F with  the  two  driven  collars  G.  The  female 
center  plug  H is  hardened  and  ground  and  fits  snugly 
into  the  center  flange  E.  The  adjusting  screw  I butts 
against  the  female  center  plug  H.  As  the  plug  H and 
the  male  center  K wear  to  an  uneven  or  irregular  sur- 
face they  should  be  re-ground  and  lapped  to  a smooth 
finish.  The  screw  / also  adjusts  for  the  space  between 
the  thermoid  ring  and  work.  Both  centers  H and  K 
should  be  hard. 

Before  the  operator  places  the  work  on  the  machine 
he  must  have  the  fingers  L and  M set  upright,  as  shown 
in  Fig.  2.  The  work  is  then  placed  on  the  male  and 
female  centers  K and  H.  The  operator  must  see  to  it 
that  in  placing  the  work  he  does  not  disturb  or  knock 
down  the  fingers  L and  M.  The  operator  then  brings 
the  work  against  the  driving  fingers  L and  M which 
drive  against  the  collars  G thus  putting  the  work 
into  motion.  The  finger-supports  M and  0 hold  the 
fingers  L and  M which  are  pivoted  on  the  pin  P.  After 
the  work  is  at  the  proper  speed,  the  fingers  L and  M will 
automatically  kick  off  or  release  themselves  by  falling  to 
the  position  as  shown  in  Fig.  2. 

While  the  flywheel  is  in  motion  the  operator  is  chalk- 
ing the  wheel  to  get  the  high  point  ot  the  out  of  bal- 
ance part  of  the  wheel.  After  this  is  done  it  is  required 
to  stop  the  flywheel.  The  stationary  cam  Q slides  in  an 
upward  and  downward  movement  on  the  four  keys  U 
which  are  seated  and  held  in  place  by  means  of  fillister 
head  screws.  The  brake  lining  attached  to  the  cam  Q is 
thermoid  and  must  be  attached  very  rigidly  by  means  of 


FIG.  X.  BRAKING  DEVICE  ON  THE  MACHINE.  FIG.  2 
DRIVING  AND  RELEASED  POSITIONS  OF  FINGERS 


copper  rivets.  The  lower  cam  R is  operated  by  means 
of  a lever  in  the  direction  in  which  the  machine  re- 
volves, thus  advancing  the  cam  Q,  with  the  thermoid 
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lining,  upward  against  the  flywheel  rim  and  braking  the 
momentum  of  the  work,  and  also  lifting  the  female 
center  H oft  the  machine  center  and  thus  bringing  the 
work  to  a standstill.  The  housing  B has  a rim  project- 
ing up  into  the  work  at  X acting  as  a pilot  to  prevent 
the  work  from  sliding  off  when  in  motion  or  braking 
the  momentum.  The  stop  pin  T is  fastened  to  the  hous- 
ing frame  B to  prevent  the  cam  R from  passing  beyond 
the  four  high  points  of  the  cam  Q. 

It  is  also  understood  that  all  revolving  parts  are  to 
be  perfectly  balanced. 

Planing  Gibs  Flat 

By  John  E.  Hoaglund 

On  page  219  of  American  Machinist,  Tell  Berna 
describes  a way  of  planing  gibs  flat  that  I think  is 
deserving  of  comment. 

When  I first  learned  the  rudiments  of  planing  I had 
as  a teacher  an  old  foreman  who  had  spent  most  of  his 


METHOD  OF  CLAMPING  TO  PLANE  WORK  FLAT 


life  in  working  upon  planers.  The  first  thing  he  told 
me  was:  “Clamp  and  support  your  work  right  and 
you  will  not  have  to  do  much  straightening.  Avoid 
having  to  straighten  the  work  as  much  as  possible,  for 
it  is  very  difficult  to  straighten  a piece  correctly,  and 
even  if  you  succeed  in  getting  it  straight  it  probably 
will  not  remain  so.” 

Almost,  any  piece,  especially  if  it  is  long  and  narrow, 
will  not  only  bend  but  it  will  twist  as  well,  so  that  oppo- 
site corners  will  be  “high.”  On  the  second  setting 
when  the  planed  surface  is  in  contact  with  the  planer 
bed  these  corners,  and  perhaps  also  the  middle  of 
the  piece,  must  be  supported  by  packing  with  paper  or 
other  suitable  material  so  that  when  the  pressure  of 
the  clamps  is  applied  the  work  will  not  be  sprung  or 
distorted. 

Old  time  cards  or  cigarette  papers  make  excellent 
packing  material.  Incidentally,  this  is  the  best  use  I 
have  yet  discovered  for  cigarette  papers,  as  they  are 
uniform  and  measure  only  about  0.001  in.  in  thickness. 

Assuming  that  one  of  the  wide  sides  of  the  gib  has 
been  planed  and  that  it  has  been  turned  over  to  plane 
the  opposite  side:  If  now  the  narrow  side  is  not 
straight  and  square  (and  it  can  not  very  well  be  so, 
as  it  has  yet  to  be  planed) , it  will  be  necessary  to  pack 
between  it  and  the  surface  against  which  it  bears,  else 
the  pressure  of  the  clamps  will  distort  the  work  not 
only  in  a sidewise  direction  but  the  under  face  as  well, 
and  it  will  be  impossible  to  get  a straight  job. 

My  way  of  doing  this  job  would  be  to  paper  up  the 
under  surface  first  and  test  it  by  rapping  with  a wrench 
or  hammer  to  determine  when  it  is  properly  supported, 
then  to  pack  between  the  work  and  the  abutting  surface 
against  which  it  is  held  at  points  opposite  to  each 
bunter,  as  shown  in  the  cut.  The  bunters  should  be 
narrowed  to  a thickness  of  about  -it  in.  at  the  end  and 
slightly  rounded. 


A roughing  cut  should  be  taken  over  both  wide 
sides,  packing  up  the  piece  as  described  for  each  cut, 
and  then  the  two  narrow  sides  should  be  roughed  with 
one  of  the  wide  planed  surfaces  bearing  against  the 
abutting  pieces;  assuming,  of  course,  that  these  latter 
are  square  with  the  planer  bed. 

The  same  sequence  of  operation  should  then  be  re- 
peated for  the  finishing  cuts,  using  extreme  care  to 
see  that  all  “high  points”  are  properly  supported  in 
each  direction  before  applying  the  pressure.  To  the 
experienced  planer  operator,  an  improperly  supported 
place  in  the  work  is  instantly  detected  by  the  sound  of 
the  piece  when  struck  lightly  with  the  hammer. 

Clamping  pressure  should  be  applied  very  lightly  upon 
the  finishing  cuts. 

Tube  End  Closing  Tools 

By  S.  A.  McDonauj 

A small  jobbing  shop  got  an  order  to  manufacture 
10,000  pieces,  as  shown  at  A in  the  accompanying  illus- 
tration, and  made  a profit  because  of  the  low  tool  cost. 

The  stock  used  was  i-in.  tubing  with  a A-in.  wall, 
cut  off  to  21  in.  long  by  a A-in.  abrasive  wheel.  This 
left  the  ends  with  a good  finish.  The  notching  die  was 
made  from  a bar  of  11-in.  tool  steel  planed  on  two  sides 
and  one  end  turned  to  fit  the  inside  of  the  tube,  as 
shown  at  B. 

Before  the  die  opening  was  made  in  the  turned  end 
of  the  bar,  it  was  necessary  to  make  the  closing  die  to 
determine  the  shape  of  notch  that  would  close  per- 
fectly. This  was  done  by  filing  a tube  experimentally 
and  trying  it  in  the  closing  die  C. 

The  shape  of  the  notch  having  been  settled  the  open- 
ing in  the  die  was  made  to  correspond.  A locating  gage 
was  made  and  secured  to  the  side  of  the  die,  and  the 
bolt  holes  drilled  to  secure  the  die  to  the  bolster.  The 
punch  was  made  from  a piece  of  tool  steel,  turned  and 
milled  to  fit  the  die. 

The  first  operation  was  as  follows : The  locating  gage 
being  removed  the  operator  held  the  tube  on  the  die 
against  the  square  section,  and  sheared  one  notch  in 
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each  tube.  The  locating  gage  was  then  put  on  and  the 
other  notches  cut.  In  the  second  operation  the  tube  was 
placed  over  the  plug  and  when  the  punch  came  down  it 
curled  the  prongs  in  and  hit  the  stock  hard  enough  to 
spread  it  slightly  so  that  the  end  of  the  tube  was  nearly 
water  tight. 
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The  Truth  About  the  Coal  Strike 

THE  domestic  consumer  of  coal  has  evinced  com- 
plete indifference  to  the  big  strike  which  is  now 
three  weeks  old.  He  has  little  love  for  the  coal  operator 
whom  he  strongly  suspects  of  profiteering  and  less 
sympathy  for  the  union  miners  who  are  endeavoring  to 
maintain  their  more  than  war-time  wage  rates  while 
nearly  every  one  else  has  had  to  accept  more  or  less 
stiff  reductions. 

The  manufacturer,  on  the  other  hand,  who  is  apt  to 
look  farther  ahead,  is  beginning  to  be  somewhat  appre- 
hensive of  the  effect  of  a protracted  strike  on  our  slowly 
recovering  business.  He  is  interested  in  the  merits  of 
the  case  as  having  some  bearing  on  the  final  decision 
and  as  offering  some  indication  of  the  duration  of  the 
struggle. 

But  what  are  the  merits  of  the  case?  In  the  bitu- 
minous coal  industry,  which  should  not  be  confused  with 
the  anthracite  industry  because  there  is  no  connection 
between  them,  the  operators  of  the  unionized  mines, 
producing  about  two-thirds  of  the  bituminous  coal 
mined,  are  determined  to  force  a reduction  in  wages 
sufficient  to  allow  them  to  compete  with  the  operators 
of  non-union  mines.  The  miners  are  equally  deter- 
mined to  hold  on  to  the  gains  they  have  made.  They 
are  entirely  willing  to  enter  an  interstate  conference 
because  a national  agreement  is  what  they  want  as  a 
step  toward  nationalization  of  the  industry.  They  have 
made  a lot  of  capital  and  gained  a certain  amount  of 
undiscriminating  sympathy  from  the  daily  press  and  in 
Congress  by  their  claim  that  the  operators  have  broken 
their  contract  by  refusing  to  enter  the  conference  which 
the  miners  were  willing  to  take  part  in. 

The  operators  on  their  side,  claim  that  the  miners 
broke  their  contract  five  months  after  it  was  signed 
and  that  the  operators  are  no  longer  subject  to  its 
terms.  There  is  little  profit  in  the  argument  which  is 
based  on  technicalities.  However,  the  operators  have 
another  point  to  consider;  more  than  a hundred  of 
them  are  under  indictment  for  conspiracy  under  the 
Sherman  law  for  signing  the  agreement  which  has  just 
expired.  The  operators  have  also  offered  repeatedly  to 
meet  their  men  in  separate  state  wage  conferences. 

The  operators  also  object  to  a continuation  of  the 
“check-off,”  a practice  originally  useful  which  has  de- 
generated into  an  abuse.  By  it  the  mine  unions  force 
the  operators  to  hold  back  the  union  dues  of  the  miners 
and  pay  them  to  the  union  treasury,  thus  contributing 
material  assistance  to  an  organization  which  is  fighting 
them  in  every  way,  even  to  the  extent  of  using  funds  so 
collected  in  attempts  to  organize  non-union  fields. 

Much  has  been  said  and  done  before  and  during  the 
early  stages  of  the  strike  to  confuse  the  issue.  The 
immediate  problem  is  to  deflate  the  coal  industry  to  a 
degree  somewhat  commensurate  with  the  deflation  of 
other  industries.  The  greater  problem  is  to  place  the 
industry  on  an  economic  basis.  On  the  production  side 
there  are  too  many  high  cost  mines  and  too  many 
miners.  On  the  distribution  side  there  is  too  great  a 


spread  between  the  price  at  the  mine  and  the  cost  to 
the  consumer.  The  distribution  problem,  of  course,  has 
nothing  to  do  with  the  strike,  but  it  must  be  settled 
before  the  coal  situation  can  be  called  satisfactory. 

In  the  meantime  the  consumer  pays  the  bill  and  will 
be  the  greatest  sufferer  if  the  strike  lasts  very  long. 

Businesses  Which  Do  Not  Survive  • 

BUSINESS  depressions  like  the  one  we  are  now  for- 
tunately beginning  to  leave  behind  are  not  the  only 
causes  of  business  decadence.  Perhaps  the  most  deplor- 
able cause  of  all  is  what  is  commonly  called  “dry  rot” — 
the  failure  to  keep  abreast  of  the  times  either  in  ma- 
chine equipment,  in  methods  or  in  the  handling  of 
employees. 

There  are  many  concerns  in  the  country  which  date 
back  to  the  early  days  of  centralized  industry,  when  the 
relations  between  employer  and  employee  closely  re- 
sembled feudalism.  Paternalism,  the  considering  of 
employees  as  "my  people,”  is  still  with  us  in  too  many 
instances. 

Concerns  which  want  to  survive,  which  desire  to  keep 
their  place  in  their  respective  industries,  will  do  well  to 
study  carefully  the  question  of  personnel,  of  harmonious 
relations  with  their  employees,  not  only  today,  but  in 
the  future.  Those  who  are  carefully  studying  industry 
as  a whole  see  unmistakable  signs  of  decay  in  some  of 
the  largest  concerns.  This  frequently  comes  in  cases  of 
one-man  management  where  the  one  man,  with  the 
greatest  sincerity,  believes  that  it  is  his  duty  to  act  for 
his  men,  instead  of  with  them. 

We  have  in  mind  one  well-known  concern  of  excellent 
repute,  outside  the  machine  industry,  to  which  this 
applies.  There  is  no  question  as  to  the  honesty  or  sin- 
cerity of  the  man  who  directs  its  destiny.  He  is  a hard 
working,  courageous  manager  who  honestly  believes  that 
he  is  ordained  to  act  and  to  think  for  his  men — that  they 
should  be  perfectly  willing  to  have  him  the  sole  arbiter 
of  their  destinies.  No  one  else  has  any  real  authority 
and  he  refuses  to  see  that  the  industrial  world  has 
advanced  beyond  the  feudal  period. 

Young  and  ambitious  men  with  a capacity  for  man- 
agement in  the  modern  way  find  no  opportunity  with 
him  and  drift  away  to  other  careers.  The  young  blood 
which  all  concerns  need,  is  either  forced  out  or  is  con- 
gealed by  repression  until  it  is  as  reactionary  as  those 
in  command. 

We  have  had  numerous  examples  of  large  concerns, 
once  leaders  in  their  line,  gradually  dropping  by  the 
wayside  and  becoming  only  a memory.  It  is  perhaps 
the  greatest  danger  facing  a large  and  powerful  organ- 
ization. Power,  backed  by  years  of  success,  forgets  that 
it  became  powerful  by  striking  out  with  new  methods, 
and  instead,  hugs  the  delusion  that  no  changes  are 
necessary. 

Consideration  shown  where  it  could  easily  be  dis- 
pensed with  helps  to  build  up  confidence  worth  much  in 
busy  times,  and  may  well  turn  the  balance  from  failure 
to  success. 
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Rear  win  Nos.  3 and  4 Enclosed 
Die-Filing  Machines 

W.  D.  Rearwin,  716  Monroe  Ave.,  Grand  Rapids, 
Mich.,  has  recently  placed  on  the  market  Nos.  3 and  4 
sizes  of  his  die-filing  machine,  the  operating  mechanism 
of  which  is  enclosed  in  a metal  case.  The  machine  is 
similar  in  principle,  although  smaller  in  size,  to  the 
No.  6 machine  described  on  page  246,  Vol.  54,  of 
American  Machinist.  It  can  be  mounted  on  a bench 
or  on  a short  column  equipped  with  disappearing  casters, 
the  latter  mounting  being  shown  in  the  accompanying 
illustration. 

The  No.  4 machine  is  provided  with  a 12-in.  square 
table  arranged  to  tilt  to  all  four  sides,  and  having  the 

swiveling  mechan- 
ism graduated  to 
7 deg.  on  each  side. 
An  adjustable  hold- 
down clamp  for  the 
work  moves  with 
the  table.  The 
position  of  the 
slide  carrying  the 
file  is  adjustable ; 
also  the  length  of 
stroke  is  adjust- 
able from  nothing 
up  to  3 in.  Speeds 
of  200,  300  and  400 
r.p.m.  are  provided. 

Both  special  and 
standard  files  can 
be  used,  as  the 
upper  arm  has  a 
wide  range  of  ad- 
justment in  all  di- 
rections and  the 
machine  holds  se- 
curely different 
shapes  of  files.  The 
weight  of  the  ma- 
chine separate 
from  the  motor  and  column  does  not  exceed  60  lb.  The 
No.  3 machine  is  the  same  as  the  No.  4 except  that  it 
is  smaller,  and  has  a 14-in.  stroke  and  an  8-in.  square 
table. 

Seneca  Falls  “Handy”  Lathes 

The  Seneca  Falls  Manufacturing  Co.,  Inc.,  Seneca 
Falls,  N.  Y.,  has  recently  placed  on  the  market  a screw- 
cutting engine  lathe  ranging  in  size  from  9-  to  13-in. 
swing  and  having  the  usual  bed  lengths.  This  machine, 
shown  in  the  accompanying  illustration,  is  known  as 
the  “Handy”  lathe.  It  is  a general-purpose  machine, 
designed  especially  for  the  radio  industry,  and  for 
starter  and  magneto  service  stations.  It  can  be  arranged 
for  either  motor  or  belt  drive,  and  all  the  regular  “Star” 
lathe  attachments  may  be  used  in  connection  with  it. 

The  bed  is  of  heavy  ribbed  construction  and  equipped 
with  either  bench  or  floor  legs.  The  headstock  has 


back  gears  and  a large  hollow  spindle  adapted  to  draw-in 
chucks.  Power  longitudinal  and  cross  feeds,  graduated 
crossfeed  screw,  and  a set-over  tailstock  are  provided. 


SENECA  FALLS  "HANDY"  SCREW-CUTTING  LATHE 


A plain  or  compound  rest,  and  a double  friction  coun- 
tershaft having  a cone  belt  shifter  and  self -oiling  bear- 
ings can  be  furnished. 

This  company  is  also  placing  on  the  market  a plain 
turning  lathe  having  a 104-in.  swing  and  3-ft.  bed, 
and  taking  12  in.  between  centers.  The  machine  is 
equipped  with  a plain  rest,  feeds  from  0.002  to  0.040  in. 
per  revolution  of  the  spindle,  set-over  tailstock,  three- 
step  cone  and  self-oiling  spindle.  The  countershaft  is 
of  the  tight-and-loose  pulley  type  with  roller  bearings 
in  the  loose  pulley.  This  machine  is  intended  for  plain 
turning  where  screw-cutting  is  not  necessary,  and  it 
is  especially  adapted  to  use  in  the  making  of  small 
parts  for  electrical  apparatus. 

Plimpton  Industrial  Hand  Trucks 

The  Plimpton  Truck  Co.,  Elm  Court,  Stamford,  Conn., 
has  recently  placed  on  the  market  the  Model-E  elevating 
transfer  truck  shown  in  Fig.  1.  The  construction  of 
the  truck  itself  can  be  seen  in  the  lowest  view,  while 
a wooden  platform  in  position  on  the  truck  is  shown  in 
the  central  view.  The  front  end  plate  of  the  truck  is 
a combined  step  and  thrust  bracket,  against  which  the 
operator  may  press  the  handle  to  force  the  truck  back- 
ward. Due  to  the  radius  on  the  end  plate,  the  wheels 
can  be  swung  while  the  handle  is  pressed  against  the 
plate.  The  stop  for  the  platform  extends  across  the 
entire  width  of  the  truck,  so  that  wear  on  the  ends 
of  the  wooden  platforms  is  not  excessive. 

The  loaded  platforms  are  released  by  pressing  the 
pedal  only.  It  is  not  necessary  to  bring  up  the  handle 
in  order  to  start  the  action  of  the  cams.  The  hook  and 
link  mechanism  consists  of  a single  connecting  link 
pivoted  on  a cam  section,  which  is  depressed  over  an 
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FIG.  1.  PLIMPTON  MODEL  E ELEVATING  TRANSFER 
TRUCK  AND  PLATFORMS 


offset  hook  on  the  elevating  lever  when  the  load  is  to  be 
raised.  When  the  elevation  is  complete,  the  handle  is 
disengaged. 

The  handle  is  automatically  retained  in  the  vertical 
position  when  not  in  use ; the  mechanism  for  doing  this 
is  a spring-loaded  plunger  operating  in  a tongue  on 
the  heel  of  the  lever.  The  truck  is  made  in  capacities 
of  3,000  and  4,000  lb.,  with  platform  sizes  of  7 x 18  x 
36  to  7 x 18  x 52  in.  for  the  former  and  7 x 20  x 36 
to  9 x 20  x 52  in.  for  the  latter. 

The  platform  can  be  made  of  wood,  with  four  metal 
feet  secured  by  means  of  screws.  Detachable  steel 
platforms,  such  as  shown  at  the  top  of  the  illustration, 
can  be  employed.  The  top  plate  of  the  steel  platforms 
may  be  from  A to  i in.  in  thickness.  The  side  channels 
may  be  employed  in  the  size  and  weight  necessary  for 
the  work.  The  feet  are  of  steel  and  bolted  in  place. 
The  channels  are  spaced  so  as  to  allow  2 in.  side  clear- 
ance for  the  truck.  The  platform  may  be  easily  dis- 
mounted. It  can  be  furnished  for  any  truck  length  in 
standard  widths  of  24,  30,  36,  42  and  48  inches. 

The  truck  shown  in  Fig.  2 is  a heavy-duty,  non- 
elevating platform  style  for  use  especially  in  foundries 
and  machine  shops  where  heavy,  compact  loads  are 
handled.  The  truck  has  a wide  wheel  base  and  steering 
knuckles  of  the  automobile  type,  so  that  it  is  practically 


FIG.  2.  PLIMPTON  HEAVY-DUTY  PLATFORM  TRUCK 
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impossible  to  upset  the  truck  by  too  heavy  loading  on 
one  side. 

The  wheels  can  be  provided  with  either  ball  or  roller 
bearings.  The  top  is  made  of  heavy  oak  planks  and 
bound  by  angle  iron  at  the  edge,  the  corners  being 
rounded.  The  handle  is  normally  held  in  a vertical  posi- 
tion by  a spring-loaded  plunger.  The  truck  may  be 
furnished  to  steer  on  either  two  or  four  wheels. 

The  truck  is  made  with  load  capacities  of  2,000,  3,500 
and  5,000  lb.  In  the  smallest  size,  platforms  18  in.  wide 
and  from  36  to  52  in.  in  length  are  provided,  with  a 
height  of  8 in.  In  the  medium  size,  the  truck  can  be 
furnished  in  heights  of  either  8 or  10  in.;  the  platform 
is  20  in.  wide  and  varies  from  36  to  52  in.  in  length. 
In  the  largest  size,  the  platform  is  24  in.  wide  and 
varies  from  44  to  72  in.  in  length.  The  height  is  10 
in.  The  net  weights  range  from  161  to  352  pounds. 

Both  styles  of  trucks  just  described  can  be  equipped 
with  wide  flanged  wheels,  so  that  they  can  be  used 
either  on  rails  or  directly  on  the  pavement  or  ground 
of  the  yard  or  building.  In  this  way,  the  flexibility 
is  increased,  as  the  trucks  are  adapted  to  both  indoor 
and  outdoor  work. 

Petersen  “Hole  Shooter”  Portable 
Drill  Stand 

The  A.  H.  Petersen  Manufacturing  Co.,  Milwaukee, 
Wis.,  has  recently  placed  on  the  market  a portable  drill 
stand  for  use  with  the  “Hole  Shooter”  electric  drill. 


FIGS.  I AND  2.  “HOLE  SHOOTER"  PORTABLE  DRILL  STAND 

With  the  drill  vertical,  as  shown  in  Fig.  1,  the  com- 
bination serves  as  a bench  drill.  With  the  motor  swung 
to  the  horizontal  position,  Fig.  2,  the  device  can  be  used 
as  an  electric  grinding  machine,  or  for  buffing  or  polish- 
ing. Many  other  applications  are  possible,  due  to  the 
fact  that  the  spindle  of  the  machine  can  be  set  to 
operate  at  any  angle.  The  adjustment  is  easily  made 
after  loosening  the  setscrews. 

The  base  of  the  stand  is  of  cast  iron,  with  a finished 
table  8 x 8 in.  The  upright  is  of  li-in.  cold-rolled 
steel.  The  range  of  travel  of  the  slide  is  12  in.,  and 
the  range  of  travel  of  the  rack  in  any  one  position  is 
34  in.  The  weight  of  the  stand  is  30  pounds. 

The  design  and  construction  of  the  stand  permits  the 
elimination  of  springs  for  controlling  the  rack  travel. 
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Rockford  Rack-Cutting  Attachment 

The  Rockford  Milling  Machine  Co.,  Rockford,  111.,  has 
recently  developed  the  rack-cutting  attachment  shown  in 
the  accompanying  illustration  for  use  on  its  milling 
machine.  The  attachment  is  intended  primarily  for  the 
purpose  of  milling  racks,  but  is  not  limited  to  this  work 
alone.  It  is  simple  in  design  and  rigid  in  construction. 
It  clamps  to  the  face  of  the  column  of  the  machine,  and 
is  further  supported  by  means  of  the  overhanging  arm 


ROCKFORD  RACK-CUTTING  ATTACHMENT 


above  the  spindle.  The  method  of  clamping  provides 
rigidity,  even  when  taking  the  heaviest  cuts  within  the 
capacity  of  the  machine.  The  attachment  is  intended 
especially  for  use  on  the  heavy-duty  milling  machine, 
but  can  also  be  furnished  to  fit  the  No.  1J  machine. 

The  attachment  is  driven  from  the  main  spindle  of 
the  machine  through  wide-face,  hardened  spur  gears, 
driving  the  pinion  keyed  to  the  double-lead  worm.  The 
worm  is  of  alloy  steel,  and  provided  with  ball  thrust 
bearings.  A heavy  bronze  wormwheel  of  coarse  pitch 
has  keyed  to  it  two  wide-face  spur  gears  with  staggered 
teeth,  providing  a smooth  drive.  Spur  gears  are  cut 
directly  on  the  spindle,  one  very  close  to  the  front  and 
the  other  to  the  rear  bearing. 

The  spindle  is  of  alloy  steel  and  runs  in  tapered 
bronze  bearings.  A single  nut  provides  means  of  taking 
up  wear  on  these  bearings.  A solid  shaft  runs  through 
the  entire  drive  mechanism  and  carries  a bearing  at  each 
end,  so  as  to  serve  as  an  overarm  support  for  the  cutter 
arbor.  The  worm  and  all  gears  run  in  a bath  of  oil. 

A rack  indexing  attachment  and  rack  vise  can  also 
be  furnished.  The  rack-indexing  attachment  is  fastened 
to  the  T-slot  at  the  left-hand  end  of  the  table,  and  con- 
sists of  a bracket  which  carries  an  indexing  and  locking 
disk  with  change  gears.  It  provides  for  cutting  racks 
and  making  settings  without  relying  on  the  dials  of  the 
milling  machine. 

The  various  gear  combinations  permit  racks  of  dif- 
ferent pitches  to  be  indexed,  by  making  either  one-half 
turn,  one  complete,  or  two  complete  turns  of  the  locking 
disk.  Eighteen  change  gears  provide  for  cutting  diame- 
tral pitches  from  3 to  6 by  half  pitches,  all  pitches  from 
7 to  16  and  all  even  pitches  from  18  to  32 ; also  circular 
pitches  from  A to  1 in.,  varying  by  -ft  in.  The  rack 
vise  has  jaws  36  in.  long  and  will  open  68  inches. 


Atlantic  Simplex  Safety  Stop 

The  Atlantic  Co.,  462  Classon  Ave.,  Brooklyn,  N.  Y., 
has  recently  placed  on  the  market  the  Simplex  safety 
stop  shown  in  the  accompanying  illustration.  The  de- 
vice is  intended  for  attachment  to  automatic  machines 
of  many  types,  so  as  to  stop  them  in  case  of  irregularity 
or  breakage  of  the  work,  or  change  in  tension  size, 
speed  or  some  other  condition  of  operation. 

The  device  is  operated  by  current  from  either  a bat- 
tery, a generator,  or  the  regular  lighting  circuit.  It  is 
wired  in  series  with  a Mazda  lamp,  which  remains 
unlighted  normally  because  the  circuit  is  open.  The 
circuit  is  closed  when  the  shifter  is  caused  to  operate 
by  the  irregularity  in  the  work.  However,  a circuit 
breaker  instantly  opens  the  circuit,  so  that  only  a surge 
of  current  is  necessary.  The  contact  points  are  thus 
left  without  current  when  the  stop  has  acted,  so  that 
there  is  no  danger  of  the  operator  coming  in  contact 
with  the  live  leads.  —— — 

A latch  in  the  stop  holds  a notched  shifter  rod  that 
keeps  the  belt  in  the  running  position.  Wires  run  from 
the  stops  to  the  contact  points  that  are  placed  where 
the  trouble  may  occur  in  the  machine  or  work.  If  these 
points  close  the  circuit  the  latch  is  released,  and  the 
spring  in  the  rod  immediately  moves  the  belt  to  the 
loose  pulley  or  disengages  the  clutch.  When  the  mag- 
nets in  the  stop  are  energized  by  current,  an  armature 
is  drawn  out  of  position  so  as  to  release  the  levers  and 
latch.  A hand  stop  entirely  independent  of  the  electri- 
cal connection  is  provided. 

The  stop  can  be  furnished  for  either  6 or  110-volt 
current,  either  a.c.  or  d.c.  It  is  made  for  j,  § or  ? in. 
shifter  rods.  A spring  providing  any  force  up  to  75 
lb.  can  be  utilized,  so  that  it  is  possible  to  shift  a 6-in. 
belt.  The  stop  itself  is  31  x 28  x 2|  in.  in  size. 

The  stop  may  be  mounted  on  the  machine  in  many 
different  ways,  and  different  forms  of  contact  points 
can  be  employed.  It  may  be  set  to  give  the  same  effect 
as  the  action  of  a treadle  or  hand  lever.  The  size  of 
machined  work  may  be  controlled  to  within  0.001  in.  by 


ATLANTIC  ‘•SIMPLEX"  SAFETY  MACHINE  STOP 


using  the  needle  of  a lathe  indicator  to  complete  the 
electrical  circuit.  Breaking  or  knotting  in  threads  or 
wires  being  fed  continuously  can  be  caused  to  operate 
the  stop. 


Machinist  Retires  at  102 

When  Andrew  Rafferty,  for  many  years  employed  as 
a machinist  for  the  Baltimore  & Ohio  Railroad  at  its 
Washington,  Ind.,  shops,  retired  a short  time  ago,  there 
was  much  discussion  as  to  how  old  he  was.  He  would 
give  no  information  on  the  subject  himself  so  his  friends 
started  an  investigation  which  resulted  in  the  discovery 
that  he  was  102  years  old.  He  received  his  naturaliza- 
tion papers  in  1864  when  he  was  forty-five  years  old. 
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Senate  Committee  Approves 
House  Tariff  Rate 
on  Machinery 

A tariff  duty  of  36  per  cent  ad 
valorem  for  machine  tools  and  parts  of 
machine  tools,  which  had  been  pre- 
scribed by  the  House  of  Representa- 
tives, was  approved  by  the  Senate  Fi- 
nance Committee  in  the  bill  reported 
on  April  11.  Steam  engines  and  loco- 
motives were  given  a rate  of  20  per 
cent  ad  valorem  by  the  Senate  commit- 
tee, an  increase  of  6 per  cent  over  the 
rate  prescribed  by  the  House.  The  Sen- 
ate added  to  the  machinery  paragraph, 
the  following: 

“Sewing  machines,  and  parts  thereof, 
not  specially  provided  for,  valued  at 
not  more  than  $75  each,  26  per  cent  ad 
valorem;  valued  at  more  than  $75  each, 
40  per  cent  ad  valorem. 

‘“Cash  registers,  and  parts  thereof, 
25  per  cent  ad  valorem. 

‘•Printing  presses,  not  specially  pro- 
vided for,  36  per  cent  ad  valorem. 

“Lawn  mowers,  35  per  cent  ad  va- 
lorem. 

“Knitting,  braiding  and  insulating 
machinery,  and  all  other  textile  ma- 
chinery, and  parts  thereof,  finished  or 
unfinished,  not  specially  provided  for, 
60  per  cent  ad  valorem.” 

Embroidery  and  lace-making  ma- 
chines, as  well  as  machines  for  making 
lace  curtains,  nets  and  nettings,  are 
given  a 30  per  cent  ad  valorem  rate  by 
the  Senate.  The  same  rate  is  applied 
to  all  other  machines  not  specially  pro- 
vided for.  In  this  latter  case  it  is  a 
reduction  of  5 per  cent  from  the  rate 
contained  in  the  House  bill. 

The  machine  tool  item  is  subject  to 
the  usual  proviso  to  the  effect  that 
“machine  tools  means  any  machine 
operated  other  than  by  hand  power, 
which  employs  a tool  for  work  on 
metal.” 

The  bill  provides  that  in  addition  to 
the  duties  ranging  from  one  cent  per 
pound  to  three  and  one-half  cents  per 
pound  on  steel  suitable  for  toolmaking, 
an  additional  duty  of  10  per  cent  ad 
valorem  shall  be  provided  when  the 
steel  contains  more  than  six-tenths  of 
1 per  cent  of  nickel,  cobalt,  vanadium, 
chromium,  tungsten,  molybdenum,  or 
any  other  metallic  element  used  in  al- 
loying steel.  An  additional  cumulative 
duty  of  72  cents  per  pound  is  levied  on 
the  tungsten  content  in  excess  of  six- 
tenths  of  1 per  cent.  A cumulative 
duty  of  $1.25  per  pound  is  levied  in 
addition  on  the  molybdenum  content  of 
steel  in  excess  of  six-tenths  of  1 per 
cent. 


Anti-friction  balls  and  rollers,  metal 
balls  and  rollers  used  in  ball  or  roller 
bearings,  as  well  as  the  bearings  them- 
selves, whether  finished  or  unfinished, 
are  given  a duty  of  10  cents  per  pound 
and  55  per  cent  ad  valorem.  The  Sen- 
ate raised  the  ad  valorem  portion  of 
the  rate  from  36  to  55  per  cent. 

Among  the  articles  on  the  free  list 
are  the  following: 

Agricultural  implements:  Plows, 

tooth  or  disk  harrows,  headers,  har- 
vesters, reapers,  agricultural  drills  and 
planters,  cultivators,  thrashing  ma- 
chines, cotton  gins,  machinery  for  use 
in  the  manufacture  of  sugar,  wagons 
and  carts,  centrifugal  cream  separators 
operable  by  hand  power,  and  all  other 
agricultural  implements  of  any  kind  or 
description,  not  specially  provided  for, 
whether  in  whole  or  in  parts. 


Temporary  Receivership 
for  Rivett  Lathe  and 
Grinder  Company 

As  a result  of  the  general  business 
depression  the  affairs  of  the  Rivett 
Lathe  and  Grinder  Company  have  been 
placed  in  the  hands  of  a receiver.  The 
court  has  authorized  the  receiver  to 
continue  production  without  a break. 
The  sale  of  receiver’s  certificates  has 
provided  ample  funds  for  operation  and 
the  factory  is  now  running  on  an 
increased  schedule  with  the  original 
personnel.  The  company  is  ready  to 
receive  and  fill  orders  as  usual  and 
expects  that  a reorganization  will  soon 
terminate  the  receivership  as  assets  are 
conservatively  estimated  to  be  three 
times  liabilities. 


Automotive  Exports  Gain 

Total  exports  of  automotive  products 
from  the  United  States  during  Febru- 
ary gained  23  per  cent  over  January, 
according  to  figures  compiled  by  the 
automotive  division  of  the  Department 
of  Commerce.  A decrease  of  2 per  cent 
in  number  and  15  per  cent  in  value  of 
motor  truck  shipments  was  more  than 
offset  by  an  increase  of  38  per  cent  in 
the  value  of  motor  vehicle  parts  ex- 
ported as  well  as  a gain  of  29  and  26 
per  cent  respectively  in  the  number  and 
value  of  passenger  car  shipments. 
Passenger  cars  valued  below  $800  and 
over  $2,000  and  motor  trucks  up  to 
one  ton  and  above  21  tons  capacity 
made  the  best  showing.  Shipments  of 
electric  cars  and  trucks  decreased 
nearly  two-thirds. 


Courts  Decide  Government 
Suits  Over  War 
Contracts 

The  Bethlehem  Steel  Co.  has  been 
awarded  $67,000  from  the  government 
for  royalties  on  its  patents  on  machin- 
ery which  were  used  by  the  Govern- 
ment at  the  Watervliet  Arsenal.  This 
is  a result  of  a decision  of  the  U.  S. 
Supreme  Court  in  affirming  the  decision 
of  the  Court  of  Claims,  holding  that 
the  steel  company  was  entitled  to  this 
recovery.  The  Government  appealed 
the  case  to  the  Supreme  Court,  but  on 
April  10  Justice  McKenna,  for  the 
court,  sustained  the  Court  of  Claims  in 
its  award  to  the  steel  company. 

The  Court  of  Claims  bas  dismissed 
the  petition  of  the  Poole  Engineering 
and  Machine  Co.,  Baltimore,  Md., 
against  the  Government  for  the  recov- 
ery of  $225,000  for  excess  labor  and 
overhead  costs  on  account  of  govern- 
ment gun  carriage  contracts.  The  suit 
was  based  on  the  claim  that  the  Ord- 
nance Department  delayed  deliveries  of 
material  for  the  work  and  also  made 
numerous  changes  in  the  plans  which 
added  to  the  cost  of  manufacture. 

Senate  Grants  $10,000  for 
Standardization  of 
Farm  Machinery 

The  Senate  has  adopted  an  amend- 
ment to  the  agricultural  appropriation 
bill  appropriating  $10,000  for  co-oper- 
ative investigations  by  the  Department 
of  Agriculture  and  the  Bureau  of 
Standards  of  the  Department  of  Com- 
merce, looking  to  standardization  and 
simplification  of  farm  implements  and 
machinery  and  repair  parts,  with  a 
view  to  their  more  economical  manu- 
facture and  use.  Senator  France,  of 
Maryland,  _ proposed  the  amendment, 
which  provides  for  investigation  by  tbe 
Agricultural  Department  and  urged  tbe 
necessity  for  standardization  and  sim- 
plification of  farm  machinery.  Senator 
Jones,  of  Washington,  pointed  out  that 
the  Department  of  Commerce,  through 
its  Bureau  of  Standards,  was  already 
engaged  in  standardization  work,  and 
that  it  could  take  up  farm  machinery. 
Senator  Jones  proposed  a modified 
amendment  for  carrying  on  tbe  work 
by  the  two  departments,  whereupon  it 
was  adopted.  Senator  King,  of  Utah, 
opposed  extreme  standardization  on  the 
ground  that  it  will  curb  inventive 
genius. 
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Editors  Have  Busy  Day 
at  Washington 

The  meeting  of  the  National  Confer- 
ence of  Business  Paper  Editors  on 
April  13  was  of  particular  interest.  In 
a brief  meeting  in  his  office,  General 
Dawes  told  of  tne  work  of  co-ordinating 
the  activities  of  the  different  depart- 
ments of  the  Government  so  as  to  con- 
serve resources  and  avoid  duplications. 
With  General  Dawes  as  a guide  the  edi- 
tors went  to  the  White  House  and  were 
presented  to  President  Harding,  as  a 
body  who  had  co-operated  fully  and 
earnestly  with  the  department  in  its  en- 
deavor to  dispose  of  surplus  property  of 
the  various  war  activities. 

This  was  followed  hy  a meeting  in  the 
Department  of  Commerce,  presided 
over  by  James  H.  Defrees,  to  discuss 
the  data  and  experiences  which  had 
arisen  as  a result  of  the  Unemployment 
Conference.  As  was  pointed  out  by  Mr. 
Stone,  of  Rochester,  the  elimination  of 
seasonal  work  as  a cause  of  unequal 
employment,  was  more  a merchandizing 
than  a production  problem,  E.  E.  Hunt, 
secretary  of  the  Unemployment  Con- 
ference, spoke  of  the  desirability  of  co- 
operation and  the  desire  to  publish  data 
which  would  be  of  real  value,  rather 
than  a book  which  looks  well  on  the 
shelves  but  is  never  consulted.  Ernest 
F.  DuBrul  moke  of  the  use  of  data  on 
business  cycles,  the  tendency  to  consider 
peak  production  as  normal  and  the 
necessity  of  knowing  costs. 

Following  this  was  a meeting  at 
which  Col.  Roosevelt,  Assistant  Secre- 
tary of  the  Navy  and  Admiral  Coontz 
spoke.  Both  pointed  out  that  the  re- 
duction of  the  Navy  to  67,000  men,  as 
proposed  by  the  Senate,  would  bring  it 
below  the  6-6-3  ratios.  Both  contended 
that  personnel  was  the  main  thing  in 
the  Navy  and  asked  for  96,000  men. 
Admiral  Coontz  pointed  out  that  navy 
officers  did  much  for  foreign  commerce, 
an  admiral  in  Constantinople  at  the 
present  time  being  the  only  means  of 
business  communication  with  Turkey. 
In  speaking  of  the  close  relation  be- 
tween the  Navy  and  business  he  said: 
“War  is  only  commerce  carried  beyond 
a certain  stage.” 

The  usual  dinner  meeting  with  Sec- 
retary Hoover  ended  the  program. 


Cincinnati  Letter 

The  shops  in  the  Cincinnati  territory 
are  running  about  the  same  as  they  were 
a week  ago.  A few  have  added  to  their 
working  forces.  The  Wm.  Powell 
Co.  is  busy  installing  equipment  in  its 
new  plant  on  Coleram  Ave.  The  Cin- 
cinnati street  railway  directors  have 
ordered  the  traction  company  to  put  on 
more  cars  to  accommodate  the  workers 
during  the  early  morning  and  late  eve- 
ning hours  on  the  line  running  to  the 
Oakley  factory  colony.  The  Newport 
Rolling  Mill  and  the  Andrews  Steel 
Co.  report  that  they  are  running  100 
per  cent  of  their  pre-war  capacity  and 
that  prices  have  advanced  on  their 
products. 

The  demand  for  used  equipment  dur- 
ing the  last  week  has  not  been  as  large 
as  in  some  weeks  in  the  past,  but  pros- 
pects are  very  good.  The  manufactur- 
ers of  radio  apparatus  are  busier  than 
they  ever  were  before,  and  cannot  keep 
up  with  the  ever  increasing  demand. 
Tlie  general  outlook  is  that  April  busi- 
ness will  be  at  least  as  good  as  March. 


Comparison  of  Proposed  and  Existing  Tariff  Duties 

The  following  figures  are  taken  from  a complete  list  of  proposed  tariff  duties 
and  the  present  figures  of  the  Underwood  Law  as  published  in  the  New  York 
Times  of  April  12.  In  this  list  the  unit  of  taxation,  as  weight,  volume,  square 
or  cubic  measure,  or  ad  valorem  is  stated  after  the  name  of  the  article. 


Pig  iron  (ton) 

Scrap  iron  and  steel  (ton) 

Molybdenum  (lb.) 

Tungsten  ore  (lb.) 

Ferromanganese  (ton) 

Manganese  metal  (%) 

Ferromolybdenum  uo.) 

Tungsten  compounds  (lb.) 

Tungsten  alloy’s  (lb.) 

Ferrosilicon,  8-30%  silicon  (lb.) 

Ferrosilicon  30-60%  silicon  (lb.) 

Ferrosilicon,  60-80%silieon  (lb.).  . . 
Ferrosilicon,  88-90rosilicon  (lb.) . . . 
Ferrosilicon,  over  90%  silicon  (lb.) . . 

Ferrochrome,  8%  chrome  (lb.) 

Ferrochrome,  under  3%  chrome  (%) . 

Other  steel  alio  vs  (%) ...  1 

Cerium  metal  (lb.) 

Cerium  alloys  (lb.) 

Bar  iron  (lb.) 

Steel  ingots,  dc  c.  (lb.) 

Steel  bars  (lb.) 

Steel  circular  saw  plate  (lb.) 

Boiler  plate  (lb.) 

Sheet  iron  orBteel  (lb.) 

Coated  iron  on  steel  sheets  (lb.) 

Structural  steel  (%) 

Hoop  and  band  steel  (lb.) . . 

Coated  hoop  and  band  steel  (lb.) . . . 

Wire  rods  (lb.) ... 

8teel  wire  (lb.) .... 

Galvanized  wire  (lb.) 

Anti-friction  balls  (lb.) 

R.  R.  fish  plates  (lb.) 

Other  R.  R.  bars  (lb.) 

Steel  axles  (lb.) 

Steel  R.  R.  wheels  (lb.) 

Seamed  steel  tubes  (lb.) 

Flexible  metal  tubing  (%) 

Chains  (lb.)  

Machine  chains  (%) 

Nuts  and  washers,  (lb.) 

Bolts,  (lb.) 

Spiral  nut  locks,  (%) 

Rivets  and  studs,  (%) ... 

( >t  her  steel  rivets,  (lb.) 

Iron  or  steel  grit,  (lb.) 

Jewelers'  saws,  gross 

Steel  printing  plates,  (%) . . 

Needles,  per  M.  

Latch  needles,  per  M 

All  other  needles,  (%) 

Laboratory  instruments  (%) 

Nippers  and  pliers  (dnssn ) 

Files  (dozen) 

Swiss  pat  tern  files  (%) 

Watch  movements  

Watch  case  and  parts  (%) 

Clocks  and  clock  movements 

Same  with  jewels 

Clock  parts  (%) 

Automobiles  and  parts  (%) . 

Airplanes  and  motorboats  (%) 

Bicycles  (%) 

Motorcycles  (%) 

Steam  engines  and  locomotives  (%) . . 

Sewing  machines  under  $75  (%) 

Sewing  machines  over  $75(%) 

Cash  registers  (%) 

Printing  presses  (%) 

Embroidery  machines  (%) 

Textile  machinery  (%) 

All  other  machines  (%) 

Aluminum,  crude  (lb.) 

Aluminum,  plates,  bars,  A c.  (lb.) . 

Magnesium,  metallic  (lb.) 

Magnesium,  alloys  (lb.) 

Aatimony  metal  (lb.) 

Bismuth  (%) 

Cadmium  (lb.) 

Liquidated  antimony  (lb.) .... 

German  silver  (%) 

Nickel  silver  (%) 

Copper  rolls  (lb.) 

Brass  rods,  Ac.  (lb.) 

Seamless  brass  tubing  (lb .) 

Brazed  brass  tubes  (In.) . ... 

Bronze  rods  and  sheets  (lb.) 

Bronze  tubes  (lb.) 

Quicksilver  (lb.) 

Nickel  in  pigs  (lb.) . . . 

Nickel  bars  and  sheets  (%) 

Tin  in  bars  and  pigs 
Lead  bullion  ana  pigs  (lb.) 

Lead  in  sheets  (lb.) 

Zinc-bearing  ore — 

Under  10%  zinc 

I(K«*20%  sine 

20(0)25%  zinc  (lb.) 

Over  25%  zinc  (lb.) 

Zinc  in  pigs  (lb.) 

Zinc  in  sheets  (lb.) 

Zinc  in  plated  sheets  (lb.) . . 

Old  zinc  (lb.) 

Other  metal  articles  or  wares  (%) 


Senate  Bill 

$1.25 

$1.00 

75c. 

45c. 

$2.50 

20 

$1+15% 
60c. +25% 
60c. +25% 

2o. 

2c. 

3c. 

4c. 

8c. 

l\r 

J0 

*2  00 

ttSfc 

0 2c.-25% 

0. 2c.-25% 
ic. 

7-20e.-20% 
45-l00e.-20% 
0.  2c. 

30 

25-IOOc-35% 

0.  J-^'bc. 
ic.-40% 
ic. 

10a— 55% 
7.4te. 

0.6c. 

le. 

W- 

50C 
0 6c. 

Ic. 

40 

40 

1c. 

4& 

so 

SI.2S-SIO.7S 
SO 
50% 

Sl-S 

5_ 

25 
30 
45 
25 
20 
25 
40 
25 
35 
30 
50 
30 
5c. 

9c. 

50c. 

50a+20% 

2c. 

fta 

2t 

30 

21c. 

4c. 

8c. 

12c. 

4c. 

8c. 

25c. 

3c. 

25 

Free 

21c. 

2|c. 

Free 

Jc. 

1C. 


Underwood 
House  Bill  Law 

SI. 25  Ftee 

SI.  00  Free 

75c.  Free 

43e.  Free 

2.2a  lb.  Free 

2.2c.  lb.  10 

Sl+I7% 

72C.+  I5-* 

72C.+  I5 


it 

3 l-5e. 


SI 


4c. 

Sc. 

jt 

30 

30% 

30% 

0 2-lr. 

0. 2c. -20% 

0. 2c.-20% 

It 

7-20c.-20% 

45-l00c.-20% 

0.2c. 

25 

25-1 00c -20% 

|c. 

030  k 
ic.-30% 

|c. 

10c. — 35% 
ic. 

7 40c. 

0. 6c. 

Ic. 

i-ljc. 

A* 

0.6e. 

Ic. 

30 

25 

le. 

Ic. 

40c. 

•ygs* 


25-77la 


• 5% 
15% 

!. ** 

15 

30% 

15% 

5% 

Free 

:g 

! g 

35% 

Free 

10% 

10-25% 

15% 

35% 

F1,!? 

8* 

20% 

8“ 

20% 

30% 

If’ 

20% 

$r~ 

Free 

30% 

25% 

W 

30% 

lfC 

30-45 


la 

40 
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The  Machine  Tool  Market  in  Italy 

By  LUIGI  MARZOLI 


The  metal  working  industries  of  Italy 
have  experienced  a great  deal  of 
trouble  since  the  end  of  the  European 
war.  The  heavy  burden  of  our  political 
mistakes  has  struck  several  bad  blows 
to  the  young  Italian  industries,  and 
particularly  to  the  metal  working 
branches. 

No  doubt  you  have  noticed  the  great- 
est of  our  industrial  griefs — when  the 
workmen  seized  the  factories.  The 
result,  however,  was  morally  good,  be- 
cause the  experiment  has  shown  plainly 
the  impossibility  of  running  an  indus- 
trial organization  under  socialistic 
laws  and  regulations.  Since  that  time 
our  workmen  have  become  more  rea- 
sonable in  their  demands  and  more 
efficient  in  their  work,  and  it  has  been 
possible  to  purge  the  factories  of  the 
Bolshevist  elements. 

We  now  have  the  great  evil  of  taxa- 
tion which  is  altogether  too  high  and 
which  is  a tremendous  handicap  to  all 
our  industries.  This  is  not  only  the 
case  in  Italy,  but  generally  throughout 
Europe.  However,  our  country  leads  all 
in  taxation  per  capita  and  we  are  con- 
fident that  our  powerful  allied  creditors 
will  show  wisdom  in  trading  with  us, 
and  in  so  doing  aid  business  relations. 

Our  government  has  voted  to  seize 
all  excess  war  profits,  and  this  law 
has  resulted  in  great  difficulty  for  all 
those  firms  which  had  invested  enor- 
mous amounts  of  money  in  new  plants 
and  equipment,  but  the  government 
had  to  satisfy  the  radicals.  The  people 
have  been  disturbed  by  the  length  of 
the  war  and  the  unsatisfactory  results, 
so  something  had  to  be  done,  even 
though  it  added  more  men  to  the  armies 
of  unemployed. 

Labor  unrest,  heavy  taxes,  and  in 
some  cases  poor  management  have 
ended  in  a very  bad  situation  for  some 
of  our  large  mechanical  industries  like 
Ansaldo  and  Ilva.  The  average  con- 
dition of  these  industries  is  one  of 
hopeful-  waiting  for  better  business. 
Very  few  are  working  at  all,  and  those 
who  have  orders  are  working  with  re- 
duced forces  and  on  short-time  sched- 


ules. There  has  been  a great  scarcity 
of  waterpower  due  to  the  very  dry 
winter. 

The  motor  car  builders  have  also 
suffered  from  lack  of  orders,  which  is 
partly  due  to  the  high  internal  taxa- 
tion on  car  licenses.  Fortunately  this 
tax  has  now  been  reduced  to  about 
one-half  and  the  motor  car  industry  is 
registering  improved  business.  It  is 
worth  mentioning  here  that  the  auto- 
mobile industry  is  one  of  the  most 
extensive  industries  in  Italy  and  the 
automobile  factories  are  the  most 
fertile  market  for  American  machine 
tools. 

The  machine  tool  building  industry 
in  Italy  was  developed  very  little  dur- 
ing and  since  the  war.  Firms  like 
Tassoni,  Zust,  Michele  Ansaldi,  Dubosch 
and  a few  others  have  produced  some 
well  designed  tools,  but  altogether  there 
is  no  real  competition.  The  strongest 
competitors  in  our  markets  for  ma- 
chine tools  are  the  German  manufac- 
turers, but  as  our  engineers  prefer 
American  built  machines  I believe  it 
would  be  advisable  for  the  American 
machinery  and  machine  tool  builders’ 
associations  to  endeavor  to  make  a 
commercial  treaty  with  Italy,  and 
thereby  assure  a special  low  tariff  on 
imported  American  machine  tools. 
Since  July  1,  1921,  Italy  has  applied 
a new  general  tariff  rate  on  imports 
of  machine  tools.  This  rate  imposes  a 
duty  of  from  40  to  112.50  gold  liras 
for  every  100  kilos  between  6 and  10 
tons.  Automatic  machine  tools  carry 
an  extra  duty  of  from  15  to  50  per 
cent,  according  to  the  weight  of  the 
machine.  Small  tools  such  as  taps, 
dies,  reamers,  milling  cutters  and  twist 
drills  are  charged  according  to  the 
weight  from  a minimum  of  100  to  a 
maximum  of  640  gold  liras.  This  new 
tariff  is  not  very  high,  but  the  difficulty 
is  that  it  must  be  paid  in  gold,  which 
under  the  present  exchange  is  four 
times  the  old  rate. 

It  has  been  noticeable  that  very  little 
business  in  the  machine  tool  line  has 
been  done  in  this  country  since  the 


middle  of  the  year  1920,  and  we  do 
not  see  any  signs  of  improvement.  In 
1921  there  were  almost  no  inquiries  for 
machines  of  any  make.  The  situation 
in  the  small  tool  market  is  not  quite 
as  bad,  and  in  spite  of  the  keen  Ger- 
man competition  American  and  English 
made  tools  lead  in  the  Italian  market. 
American  and  English  made  files 
dominate  the  Italian  shops  and  twist 
drills  are  also  exclusively  of  American 
or  English  make.  German  made  twist 
drills  are  now  being  introduced,  but 
past  experience  has  proved  that  they 
are  of  inferior  quality.  In  Trieste  dur- 
ing 1920  it  was  impossible  to  sell  any 
but  the  German  makes  of  tools,  mainly 
because  of  their  low  price,  but  in  1921 
American  and  English  made  tools  were 
consistently  inquired  for  because  it  was 
learned  that  the  average  German  tool 
was  of  a very  low  standard.  Most  of 
the  German  machines  introduced  in 
Italy  after  the  war  were  poor  copies 
of  American  built  machines.  Of  late, 
though,  German  designs  have  been 
greatly  improved. 

Regarding  tool  steel  and  special  alloy 
steel  it  is  remarkable  the  laxity  of 
almost  all  American  and  English 
makers,  who  have  done  nothing  to  hold 
the  {priority  which  they  had  in  Italian 
markets  immediately  after  the  war.  In 
this  field  the  German  manufacturers 
have  displayed  wonderful  organization 
in  opening  large  stores  with  plenty  of 
stock  and  giving  the  steel  users  the 
best  attention  and  assistance  in  order 
to  popularize  their  several  brands  of 
tool  steel. 

There  is  one  field  in  the  mechanical 
industries  which  shows  some  prosperity 
during  these  dull  times.  That  is  the 
application  of  scientific  instruments  in 
our  shops.  The  managers  of  our 
factories  have  come  to  realize  the  won- 
derful results  to  be  obtained  by  the 
application  of  modern  control  methods 
and  testing  apparatus,  and  if  they 
cannot  afford  to  buy  new  machine  tools 
they  have  at  least  kept  up  to  date  with 
American  made  instruments  of  this 
particular  class. 


Business  Outlook  in 
Foreign  Markets 

Cable  dispatches  and  other  reports 
coming  from  representatives  of  the  De- 
partment of  Commerce  in  foreign  coun- 
tries, indicate  a continued,  though  slow 
resumption  of  business.  The  demand 
for  American  products  is  good,  but  is 
retarded  somewhat  by  the  depreciated 
foreign  currencies  and  the  fluctuating 
exchange  rates. 

Czecho-Slovakia  shows  considerable 
activity  in  the  iron  and  steel  trade. 
Three  companies  have  merged  their  sell- 
ing organizations  into  what  is  called  the 
“Combined  Iron  and  Steel  Works,”  and 
other  concerns  are  expected  to  join  in 
the  movement.  The  purpose  of  the  or- 
ganization is  to  regulate  the  production 
and  marketing  of  iron  and  steel  pro- 
ducts and  to  encourage  trade  with 
foreign  countries. 

In  order  to  promote  foreign  trade  the 
syndicate  reimburses  domestic  machine 
shops  which  purchase  iron  from  it,  to 
the  extent  of  40  crowns  per  100  kilos 


of  iron — providing  the  finished  product 
was  shipped  abroad. 

The  combine  was  started  by  the 
Prague  Iron  Works  and  has  been  joined 
by  the  Vitkovice  Iron  and  Steel  Works 
and  the  Austrian  Iron  and  Steel  Works. 

The  Japanese  government  (lower 
house)  has  passed  a bill  providing  for 
the  rapid  extension  of  railways  all  over 
the  empire.  Large  sums  will  be  ex- 
pended for  equipment  and  improved 
service  facilities. 

In  Belgium,  iron  and  steel  production 
is  gradually  showing  improvement.  Pro- 
duction for  February  was  in  metric 
tons:  Pi  g iron,  91,710;  raw  steel,  78,- 
870;  rough  castings,  5,130;  finished 
steel,  81,870;  finished  iron,  7,751. 

In  Thrace,  agricultural  development 
is  calling  for  modern  implements  and 
especially  for  tractors.  There  are  about 
seventy-five  tractors  in  use  there  at 
present,  one-half  of  these  being  Amer- 
ican. 

A bill  recently  presented  to  the 
Spanish  legislature  provides  for  re- 
ductions in  duties  on  several  items  in- 
cluding iron,  steel  and  machinery  and 


equipment.  It  is  expected  that  the  bill 
will  receive  favorable  attention. 

Industrial  fairs  and  exhibitions  are 
to  be  held  at  Munich,  Germany;  Mar- 
seille, France;  Valencia,  Spain,  and 
Lausanne,  Switzerland,  during  the  next 
few  months.  American  products  will 
be  shown  at  all  of  these. 


Welding  Society  Meeting 

Plans  have  been  completed  for  the 
annual  meeting  of  the  American  Weld- 
ing Society,  to  be  held  in  the  Engineer- 
ing Societies  Building,  New  York  City, 
on  April  26,  27,  28  and  29. 

The  program  has  been  laid  out  to 
cover  a wide  range  of  subjects  perti- 
nent to  welding  operations  and  the 
speakers  have  been  chosen  from  the 
foremost  in  that  field.  Committees  on 
various  specifications  and  standardizing; 
projects  will  report  their  findings. 
Various  kinds  of  welding  and  welding 
apparatus  will  be  explained  and  discus- 
sions allowed  so  as  to  bring  out  the 
sentiment  of  the  organization. 
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The  Business  Barometer 

This  Week’s  Outlook  in  Commerce,  Finance,  Agriculture  and  Industry; 
Based  on  Current  Developments 

By  THEODORE  H.  PRICE 

Editor,  Commerce  and  Finance,  New  York 
( Copyrighted , Theodore  H.  Price  Publishing  Corporation,  16  Exchange  Place,  New  York ) 


In  so  far  as  domestic  business  is  con- 
cerned the  most  important  event  of 
last  week  was  an  oversubscription  to 
an  offering  of  $160,000,000  six  months 
Treasury  Certificates  bearing  interest 
at  only  31  per  cent. 

Almost  concurrently  the  Bank  of 
England  reduced  its  rate  to  4 per  cent 
and,  although  the  Federal  Reserve 
Bank  statement  showed  no  change,  in 
the  reserve  ratio  or  otherwise,  the  im- 
pression is  strengthened  that  we  are 
in  for  a long  period  of  easy  money  on 
bo^  sides  the  Atlantic.  In  New  York 
the  best  commercial  paper  is  salable 
at  41  per  cent,  and  eligible  bank  ac- 
ceptances are  quoted  at  31,  while  90-day 
bankers  acceptances  are  readily  mar- 
ketable In  London  at  21  per  cent. 

An  early  reduction  in  the.  Federal 
Reserve  rate  for  rediscounts  is  there- 
fore confidently  expected,  some  issues 
of  Liberty  Bonds  have  sold  at  par  or 
higher,  the  market  for  other  bonds  is 
described  as  “boiling”  and  both  railway 
and  industrial  shares  have  been  very 
responsive  to  rumors  or  announcements 
that  could  be  plausibly  construed  as 
bullish. 

The  Trade  Balance 

Sentiment  on  the  Stock  Exchange  has 
in  fact  become  almost  unanimously 
optimistic,  and  the  textile  strike,  the 
coal  strike  and  a foreign  trade  state- 
ment for  March,  which  shows  an  ex- 
cess of  exports  of  only  $74,000,000  as 
compared  with  $134,000,000  in  the  same 
month  last  year,  have  been  entirely 
ignored. 

Of  course  cheap  money  is  a power- 
ful tonic,  but  it  is  questionable  whether 
it  can  permanently  overcome  the  dis- 
piriting influence  that  the  idle  cotton 
mills  and  coal  mines  exert,  and  if  the 
strikes  last  much  longer  the  prevailing 
enthusiasm  over  the  outlook  may  be 
chilled.  Thus  far  there  is  but  little  in- 
dication that  either  the  employers  or 
the  employees  are  disposed  to  yield  or 
compromise.  As  to  our  foreign  trade 
it  has  been  for  some  time  evident  that 
we  could  not  continue  to  export  more 
than  we  import,  but  there  is  a tradi- 
tional fear  of  an  “adverse  trade 
balance”  in  the  United  States  and  how- 
ever logical  it  may  be,  its  psychological 
effect  may  also  be  “adverse.” 

It  is,  however,  probable  that  the  im- 
petus the  upward  movement  has  ac- 
quired will  enable  speculators  to  carry 
on”  for  some  time  yet  and  while  I 
would  again  advise  those  who  use  bor- 
rowed capital  in  their  business  to  cover 
their  prospective  requirements  at  pres- 
ent Tates  and  as  far  ahead  as  possible, 
there  is  as  yet  no  reason  to  expect  any 
serious  reversal  in  the  upward  tendency 
of  the  security  market. 

As  always  at  such  periods,  there  is 
much  talk  of  mergers,  consolidations 
and  other  "deals”  to  excite  the  public 
imagination,  and  there  is  good  reason 
b expect  that  in  so  far  as  the  railroads 


are  concerned  some  important  consoli- 
dations are  being  very  seriously 
considered. 

Turning  from  finance  to  commerce 
and  industry  the  most  surprising  item 
in  the  week’s  news  is  the  domestic 
cotton  consumption  for  March,  which 
shows  an  increase  when  everyone  ex- 
pected a decrease  as  a result  of  the 
New  England  strike. 

This  brings  the  total  domestic  con- 
sumption of  cotton  from  Aug.  1 to 
April  1 to  4,002,975  bales  as  compared 
with  3,170,592  bales  during  the  same 
period  last  year,  and  furnishes  con- 
vincing proof  of  the  recovery  that  has 
taken  place  in  one  of  our  most  im- 
portant industries. 

Exports  are  also  running  heavier,  a 
very  serious  shortage  of  cotton  goods 
is  reported  from  Germany,  as  well  as 
from  other  Continental  countries,  and 
the  outlook  seems  to  indicate  an  eager 
demand  for  as  much  cotton  as  the 
South  is  likely  to  produce  next  season. 

The  woolen  industry  has  also  been 
invigorated  by  an  interview  with  Presi- 
dent Wood  of  the  American  Woolen 
Co.  in  which  he  stated  that  “we  are  on 
the  very  brink  of  prosperity.”  His 
faith  in  this  declaration  is  evidenced  by 
the  action  of  his  company  in  advancing 
woolen  cloths  by  from  10  to  46  cents 
a yard.  Several  leaders  of  the  steel 
industry  have  expressed  themselves  in 
the  same  strain  as  to  the  future  of 
their  business,  and  nearly  all  the  steel 
fabricating  plants  are  now  at  work. 
Raw  silk  and  silken  textiles  are  also 
higher.  Coffee  has  gone  well  above 
ten  cents  a pound  for  May  delivery. 
Sugar  is  firm  despite  the  bearishness 
of  some  trade  authorities.  The  Na- 
tional Lumber  Trade  Barometer  says 
that  “production  is  not  keeping  pace 
with  the  demand”  and  prices  are  higher. 
Building  materials  have  again  ad- 
vanced. Bradstreet’s  estimates  the 
authorized  expenditure  for  new  con- 
struction in  March  at  $234,000,000,  as 
against  $118,000,000  in  the  same  month 
a year  ago,  and  a serious  shortage  of 
mechanics  is  reported  from  many  ox 
the  larger  cities. 

Automotxves  Prosperous 

The  automobile  manufacturers  seem 
to  be  confident  of  a big  demand  for 
cars.  Gasoline  is  higher.  So  is  rubber, 
and  the  retail  stores  patronized  chiefly 
by  the  women  compose  about  the  only 
trade  group  that  is  not  confidently 
cheerful.  Possibly  the  prosperity  has 
not  reached  to  the  outermost  circum- 
ference of  the  business  circle  as  yet, 
or  possibly  those  who  buy  new  cars 
can’t  buy  new  clothes  also,  but  when 
the  crops  are  ' marketed  . the  money 
realized  will  probably  find  its  way  into 
the  tills  of  the  retail  shops. 

The  only  serious  shadow  athwart 
the  future  is  a tariff  bill  that,  pleases 
nobody,  and  which  if  passed  will  prob- 
ably reduce  our  exports  because  it  will 


make  imports  almost  impossible.  The 
bonus  bill  still  threatens  also,  but  there 
is  reason  to  hope  that  the  dominant 
element  in  Congress  has  been  made 
more  cautious  by  the  recent  by-elec- 
tions in  Connecticut,  Illinois  and  New 
York,  and  that  its  ear  is  now  so  close 
to  the  ground  that  it  can  hear  the 
protests  of  the  business  men  against 
these  two  measures. 

All  other  foreign  developments  have 
been  obscured  by  the  Genoa  Confer- 
ence, where  the  friction  that  has  from 
time  to  time  occurred  led  Lloyd  George 
to  remark  that  “there  is  nothing  so 
explosive  as  a peace  conference.”  It 
is  too  early  to  say  what  will  result 
from  the  gathering,  but  the  fact  that 
Russia,  Germany  and  the  Allies  are 
now  at  the  same  council  table  is  auspi- 
cious, and  despite  an  occasionally  acri- 
monious interchange  of  views  there  is 
every  reason  to  hope  that  the  confer- 
ence will  prove  to  be  another  milestone 
on  the  road  to  the  economic  reconstruc- 
tion of  Europe. 

This  hope  is  encouraged  by  the  ac- 
tion of  the  foreign  exchange  market, 
which  is  distinctly  firmer  for  sterling, 
francs  and  lire. 

From  the  cable  reports  it  would  ap- 

Sear  that  Lloyd  George,  John  Maynare 
Keynes  and  some  others  at  Genoa  an 
stiU  disposed  to  think  that  Europeai 
inflation  can  be  corrected  by  the  “re- 
valuation” or  “devaluation"  of  the  papei 
currency  outstanding,  but  this  idea  if 
regarded  as  visionary  and  the  beef 
opinion  is  that  it  will  only  be  possible 
to  stabilize  exchange  by  reopening  all 
the  world’s  markets  to  trade. 

If  this  can  be  accomplished  the  pros- 
perity now  so  generally  expected  will 
be  a fact,  but  America  will  not  share  it 
unless  her  people  and  her  legislators 
are  willing  to  admit  the  truth  as  stated 
by  Lloyd  George  when  he  said: 

“The  world  is  one  economic  unit. 
Economically  it  is  not  even  two  hemi- 
spheres. It  is  one  round  unbroken 
sphere.”  | 

W.  N.  Best,  Inventor  of 
Oil  Burners,  Dead 

William  Newton  Best,  president  of 
the  W.  N.  Best  Furnace  and  Burnet 
Corporation,  of  New  York,  and  the 
holder  of  many  patents  for  inventions 
in  the  oil-burning  industry,  died  on 
April  11  at  his  home  in  Brooklyn.  He 
was  in  his  sixty-second  year.  He  was 
the  author  of  "Science  of  Burning 
Liquid  Fuel”  and  was  a fell -w  of  the 
Royal  Society  of  Arts,  London,  and  a 
member  of  the  American  Society  of 
Mechanical  Engineers,  the  American 
Institute  of  Mining  and  Metalurgical 
Engineers,  the  American  Institute  of 
Metals,  the  American  Railway  Mech- 
anics’ Association  and  was  vic^presi- 
dent  of  the  Goodwill  Industries  of 
Brooklyn. 
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The  Trend  of  Business 
Improvement— Plants 
Resuming 

The  Wincroft  Stove  Works,  Middle* 
town,  Pa.,  is  maintaining  close  to  ca- 
pacity production  at  its  plant,  with  a 
night  force  working  in  a number  of 
departments.  Present  orders  total  ap- 
proximately 50  per  cent  in  excess  of 
those  at  this  same  time  a year  ago. 

The  Earl  Motors,  Inc.,  Jackson, 
Mich.,  manufacturer  of  automobiles, 
has  resumed  operations  in  all  depart- 
ments of  the  plant  This  is  the  first 
time  that  production  has  been  on  this 
basis  for  a number  of  months. 

The  Timken  Roller  Bearing  Co.,  Can- 
to®* Ohio,  has  adopted  a night  shift  in 
addition  to  regular  day  operation  in  all 
departments  at  its  plant. 

The  Reading  Iron  Co.,  Reading,  Pa., 
has  increased  the  wage  scale  of  pud- 
dlers  at  its  plant  from  $6  to  $6.50  a 
ton.  The  wages  of  laborers  have  been 
advanced  from  221  to  24J  cents  an  hour. 
The  plant  is  maintaining  active  produc- 
tion under  regular  operating  schedule. 

The  Osgood  Bradley  Car  Co.,  Wor- 
cester, Mass.,  will  increase  its  working 
force  by  300  to  600  men.  The  plant  is 
operating  on  a 48-hour  week  schedule, 
grvmg  employment  to  about  1,000  men. 
The  company  has  just  received  an  order 
for  98  steel  coaches  from  the  Boston  & 
Maine  Railroad,  at  a contract  price 
aggregating  $2,000,000. 

The  Warner  Gear  Co.,  Munde,  Ind., 
is  arranging  for  the  early  resumption 
of  operations  at  close  to  normal  ca- 
pacity. Additions  will  be  made  to  the 
working  force. 

Dodge  Brothers,  Detroit,  Mich.,  man- 
ufacturers of  automobiles,  are  perfect- 
ing arrangements  for  an  increase  in 
manufacture  from  600  to  750  cars 
per  day. 

The  Studebaker  Corporation,  South 
Bend,  Ind.,  manufacturer  of  automo- 
biles, is  maintaining  full  capacity  oper- 
ations in  all  departments,  and  in  May 
will  increase  the  output  of  closed-type 
cars  to  100  a day,  representing  about 
26  per  cent  of  the  production  of  all 
styles.  An  appropriation  of  $1,250,000 
has  been  arranged  for  plant  expansion, 
to  include  the  erection  of  a storage  and 
shipping  building  to  cost  about  $750,- 
000,  with  equipment,  and  a power  plant 
to  cost  $500,000. 

The  Chickasaw  Car  Co.,  Birmingham, 
Ala.,  is  increasing  operations  at  its 
plant  to  handle  current  orders.  The 
company  has  secured  a contract  for  50 
cars  from  the  Atlantic  Coast  Line  Rail- 
way, and  will  repair  3,000  cars  for  the 
Seaboard  Air  Line  Railway.  Negotia- 
tions are  being  closed  for  a portion  of 
a 2,000  freight  car  order  from  the 
Louisville  & Nashville  Railroad. 
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350  men.  The  bulk  of  output  is  for  the 
Durant  Motor  Co. 

. The  Durant  Motors,  Inc.,  New  York, 
is  operating  its  plants  at  Long  Island 
City  and  Lansing,  Mich.,  on  a capacity 
basis,  and  has  plans  in  progress  for 
enlargements  at  both  factories  for  the 
establishment  of  departments  for  the 
manufacture  of  the  new  Star  automo- 
bile. It  is  proposed  to  develop  a total 
output  of  20,000  cars  a month.  The 
bulk  of  operations  will  be  devoted  to 
assembling. 


The  Pennsylvania  Railroad  Co.  has 
increased  operations  to  close  to  normal 
at  its  Todd’s  Cut,  Del.,  car  shops.  Two 
hundred  men  have  been  added  to  the 
working  force  during  the  past  fort- 
night, bringing  up  the  working  quota 
to  about  1,000  employees. 

The  Warner  Corporation,  Muncie, 
Ind.,  manufacturer  of  automobile  parts, 
has  adopted  a day  and  night  production 
schedule,  giving  employment  to  about 


The  Edward  G.  Budd  Manufacturing 
Co.,  Philadelphia,  Pa.,  manufacturer 
of  all-steel  automobile  bodies,  has 
adopted  a capacity  operating  schedule 
at  its  plant,  with  night  shift  working 
in  certain  departments.  The  company 
has  secured  sufficient  orders  to  insure 
this  basis  of  production  for  about  ten 
months  to  come. 

The  General  Motors  Corporation  is 
adding  to  the  working  force  at  its 
Muncie  Products  Co.  division,  Muncie, 
Ind.  About  900  men  are  now  employed 
and  this  number  will  be  increased  each 
week.  Other  units  of  the  company  at 
this  place  are  now  giving  employment 
to  approximately  600  operatives. 

The  Liberty  Motor  Car  Co.,  Detroit, 
Mich.,  has  adopted  a capacity  schedule 
at  its  plant,  with  sufficient  orders  on 
hand  to  insure  operations  on  this  basis 
until  well  into  July.  The  plant  was  re- 
opened in  February  after  a shut  down 
of  a number  of  weeks,  and  has  increased 
the  output  twice  since  this  time. 

The  Elliott  Blair  Steel  Co.,  Mercer, 
Pa.,  has  inaugurated  capacity  produc- 
tion at  its  plant,  with  the  employment 
of  two  shifts  of  workers. 

The  Upson  Nut  Co.,  Cleveland,  Ohio, 
has  adopted  a full  time,  full  production 
schedule  at  its  bolt  and  nut  department. 

The  Logan  Iron  and  Steel  Co.,  Burn- 
ham, Pa.,  has  adopted  a full-time  oper- 
ating schedule  in  all  departments  at  its 
Plant.  The  company  has  orders  on 
hand  for  staybolt  iron  and  other  mate- 
rial for  locomotive  construction. 

The  White  Motor  Co.,  Cleveland, 
Ohio,  is  increasing  operations  at  its 
plant  and  will  add  about  160  men  to 
the  present  working  force. 

The  Pennsylvania  Railroad  Co.  is 
increasing  the  number  of  employees  at 
its  car  and  locomotive  shops  at  Renovo, 
Pa.,  including  machinists,  blacksmiths, 
boilermakers,  pipe  fitters  and  car 
repairmen.  Additions  will  also  be  made 
in  the  working  force  at  the  Northum- 
berland, Pa.,  shops.  Both  plants  will 
revert  to  a pre-war  basis  of  operation. 

The  Southern  Pacific  Railroad  Co., 
Oncago,  HI.,  is  taking  bids  for  the  con- 
struction of  2,000  single-sheathed,  steel 
superstructure  automobile  cars  of  50- 
tons  capacity,  comprising  the  largest 
order  for  this  class  of  equipment  ever 
placed  by  a western  railroad. 
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Department  of  Agriculture 
as  Aid  to  Farmer  in  Se- 
lecting Machinery 

Increased  activity  in  rural  engineer- 
ing problems  is  proposed  by  the  De- 
partment of  Agriculture.  Prof.  E.  D. 
Ball,  director  of  scientific  work  of  the 
department  recently  asked  the  Senate 
Committee  on  Appropriations  to  in- 
crease from  $33,000  to  $48,000  the  ap- 
propriation for  rural  engineering  work. 
He  says  this  work  contemplates  the 
possibility  of  improving  the  designs  of 
warehouses,  including  storage  cellars 
for  sweet  potatoes,  deciduous  fruits, 
farm  buildings,  farm  machinery,  etc. 
With  the  farmer  spending  millions  for 
tractors,  there  are  requirements  for 
f“rm  machinery  to  go  with  the  tractors. 

Dr.  Ball  also  points  out  that  the 
farmer  is  spending  a large  amount  of 
money  on  buildings  and  machinery  that 
do  not  pay.  The  department  proposes 
to  secure  a rural  engineer  for  this  work 
but  is  handicapped  by  the  $4,500  salary 
“jnjtetion.  The  American  Association 
of  Farm  Machinery  Manufacturers  has 
endorsed  the  work,  as  it  desires  the 
department  to  study  farm  machinery 
and  determine  what  is  a most  desirable 
type  of  farm  machinery  to  use  with  a 
certain  type  of  tractor.  At  present  no 
one  knows  which  is  the  most  economical 
type  of  machine  or  plow  or  harrow 
necessary  for  the  tractor.  There  is  a 
desire  to  standardize  farm  machinery 
and  reduce  the  number  of  extra  parts 
of  machines.  It  is  said  that  the  form- 
ers could  be  saved  millions  of  dollars  a 
year  if  farm  machines  were  placed  on 
a standard  jaattem  so.  that  an  extra 
part  would  nt  one  machine  as  well  as 
another. 


Robinson  Company  Makes 
Safety  Record  for  1921 

The  employees  of  the  H.  H.  Robinson 
Company  plant  at  Ambridge,  Pa.  have 
been  awarded  the  Rice  Safety  Award 
bronze  tablet  by  the  National  Safety 
Council.  The  company  has  achieved 

what  was  thought  to  be  impossible a 

year  without  accident  and  no  lost  time 
by  workmen  through  such  mishaps. 
The  award  was  made  at  the  fourth  an- 
nual banquet  of  the  Western  Penn- 
sylvania division  of  the  council,  which 
wm  held  in  Kaufman’s  in  Pittsburgh. 

w-  E/.  Megraw,  safety  director  of 
the  Robinson  company,  received  the 
tablet  in  the  name  of  the  employees. 
Twenty-five  members  of  the  company's 
staff  attended  the  ceremonies. 


Engineers  to  Travel  on 
Gas  Railway  Cars 


The  Lindstrom  Tool  and  Toy  Co.,  50 
Silliman  Ave.,  Bridgeport,  Conn.,  re- 
cently added  one  hundred  and  fifty  em- 
ployees in  the  toymcking  department. 

The  Ashcroft  Manufacturing  Co., 
Bridgeport,  Conn.,  subsidiary  of  Man- 
ning, Maxwell  & Moore,  Inc.,  report  in- 
creased orders,  necessitating  hiring 
additional  help.  The  plant  is  working 
steady. 


The  Metropolitan  Section  and  the 
New  England  Section  of  the  Society 
of  Automotive  Engineers  will  hold  a 
joint  session  on  April  21.  The  members 
from  New  York  will  go  to  New  Haven 
via  gasoline  driven  rail  care,  through 
the  courtesy  of  the  New  Haven  Rail- 
road. The  session  will  be  devoted  to 
a study  of  this  comparatively  new  type 
of  rail  transportation.  The  engineers 
will  have  luncheon  at  the  Yale  Uni- 
versity Dining  Club  at  noon  and  will 
be  addressed  by  Prof.  Lockwood  of  the 
Yale  laboratories. 
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Legislation  To  Convert 
Battleships  to  Air- 
plane Carriers 

The  House  Committee  on  Naval  Af- 
fairs in  reporting  the  naval  appropria- 
tion bill  for  the  year  beginning  July 
1,  1922,  recommends  that  two  of  the 
battleships  and  two  of  the  battle  cruis- 
ers to  be  scrapped  under  the  naval  limi- 
tations treaty,  be  converted  into  air- 
plane carriers. 

It  gives  the  comparative  costs  for 
hull  and  machinery  for  completing  the 
battleships  and  cruisers  and 
for  converting  them  into  car- 
riers for  airplanes.  It  esti- 
mates that  it  would  cost  $115,- 
000,000  for  hull  and  machinery 
to  complete  the  two  battleships 
and  the  two  battle  cruisers 
and  fifty-nine  smaller  vessels. 

To  alter  and  complete  two  bat- 
tle cruisers  as  aircraft  car- 
riers would|  cost  for  hull  and 
machinery  $31,887,000.  It 
estimates  that  it  would  cost 
$48,000,000  for  hull  and  ma- 
chinery to  build  two  aircraft 
carriers  complete. 

The  Navy  had  estimated 
$53,000,000  for  construction 
and  machinery  for  naval  ves- 
sels which  was  made  unneces- 
sary by  the  naval  limitation 
treaty. 

The  bill,  introduced  by 
Represented  Butler  on  April  7 
follows: 


just  compensation  therefor  shall  be 
made  in  the  manner  and  upon  the  basis 
provided  in  the  Act  of  July  1,  1918, 
entitled  “An  Act  making  appropriations 
for  the  naval  service  for  the  fiscal  year 
ending  June  30, 1919,  and  for  other  pur- 
poses,” out  of  any  funds  hereafter  to  be 
appropriated  for  that  purpose. 

Sec.  3.  That  of  the  battle  cruisers  au- 
thorized in  the  Act  entiled  “An  Act 
making  appropriations  for  the  naval 
service  for  the  fiscal  year  ending  June 
30,  1917.  and  for  other  purposes,"  ap- 
proved Aug.  29,  1916,  the  President  of 
the  United  States  is  hereby  authorized 


Proposed  Merger 
of  Machine  Tool  Concerns 


A BILL 

Aithoriiinc  the  president  to 
Scrap  Certain  Vessels  in 
Conformity  with  the  Pro- 
virions of  the  Treaty  to 
Limit  Naval  Armaments, 
and  for  Other  Purposes. 

Be  it  enacted  by  the  Senate 
end  House  of  Representatives 
of  the  United  States  of  America  in 
Congress  Assembled,  That  for  the 
purpose  of  giving  effect  to  the  pro- 
visions in  the  treaty  to  limit  naval 
armament,  concluded  Feb.  6,  1922,  by 
the  United  States  of  America  and  the 
British  Empire,  France,  Italy,  and 
Japan,  respecting  the  abandonment  at 
shipbuilding  programs  and  the  scrap- 
ping of  capital  ships  in  excess  at  the 
number  which  the  United  States  may 
retain  in  conformity  with  the  said  pro- 
visions, the  President  of  the  United 
States  be,  and  he  is  hereby,  authorized 
to  make  such  disposition,  as  in  his 
judgment  may  be  proper,  of  any  cap- 
ital ship  of  tne  Navy  built  or  building 
and  to  cause  to  be  taken  such  action  as 
is  necessary  for  the  scrapping  of  cap- 
ital ships  to  be  dealt  with  in  that  man- 
ner in  accordance  with  the  said  pro- 
visions. 

Sec.  2.  That  the  President  of  the 
United  States  is  hereby  authorized  and 
empowered  to  discontinue  the  construc- 
tion of  and  to  cancel  or  modify  any 
contract  entered  into  for  and  on  behalf 
of  the  United  States  for  the  construc- 
tion of  seven  of  the  first-class  battle- 
ships and  the  six  battle  cruisers  au- 
thorized in  the  Act  entitled  “An  Act 
making  appropriations  for  the  naval 
service  for  the  fiscal  year  ending  June 
30,  1917,  and  for  other  purposes,”  ap- 
proved Aug.  29,  1916,  and  for  the  ma- 
chinery, materials,  equipment,  armor, 
armorment,  and  ordinance  equipment 
therefor:  Provided,  That  whenever  any 
such  contract  is  canceled  or  modified 


THE  proposed  merger,  mention  of 
which  was  made  in  the  March  23  issue, 
has  not  gone  through. 

An  announcement  has  been  made  by  the 
Lodge  & Shipley  Machine  Tool  Co., 
Cincinnati,  Ohio,  that  it  is  not  in  any 
merger  or  combination,  but  will  be  operated 
independently  as  in  the  past,  under  the 
management  of  J.  Wallace  Carrel,  vice- 
president  and  general  manager. 

A similar  announcement  has  also  been 
made  by  the  Carlton  Machine  Tool  Co.,  of 
Cincinnati.  This  company  will  continue  to 
be  operated  independently  under  the 
management  of  Jack  C.  Carlton,  president 
and  general  manager. 


to  undertake  the  conversion  of  the  two 
battle  cruisers  now  building  which  in 
his  judgment  are  furthest  advanced  in 
construction,  or  will  bet  the  most  eco- 
nomical to  convert  into  airplane  car- 
riers, within  the  limits  of  cost  hereto- 
fore authorized  for  said  battle  cruis- 
ers: and  the  President  is  hereby  further 
authorized  to  utilize  any  such  funds  and 
materials  that  may  be  on  hand  or  under 
contract  at  this  time  for  the  construc- 
tion of  battle  cruisers  heretofore  au- 
thorized. _ 

Chicago  Letter 

There  is  a rather  cheerful  spirit  of 
optimism  among  the  machine  tool  deal- 
ers in  the  Chicago  district  and  accord- 
ing to  all  indications  April  promises  to 
far  exceed  the  past  three  months  in  the 
amount  of  business.  In  general,  the 
orders  booked  are  from  widely  scattered 
sources  and  very  few  of  them  are  large. 

No  reports  have  come  of  the  railroads 
buying  in  the  past  week,  although  their 
inquiries  for  machinery  have  become 
more  pronounced.  As  usual  the  list  is 
topped  by  the  Santa  Fe.  This  road  has 
added  some  thirty  or  thirty-five  ma- 
chinery requirements  to  its  outstanding 
list.  An  extensive  list  from  the  Illinois 
Central  remains  among  the  expectations 
of  the  dealers.  This  road,  however, 
recently  purchased  a 15-ton  pillar  crane 
from  the  Whitinjj  Corporation. 

Activities  continue  strong  in  the  steel 
industry.  Last  month  was  looked  upon 
as  a banner  month. 


Building  permits  for  1,827  buildings 
involving  a cost  of  $19,333,900  were 
issued  in  Chicago  during  March.  This 
cost  practically  exceeded  all  others 
since  August,  1911.  The  marked  in- 
crease in  construction  was  also  felt  in 
other  lines;  for  instance  the  Common 
Brick  Manufacturers’  Association  of 
America,  in  its  monthly  digest,  reports 
that  the  deliveries  of  brick  through  the 
months  of  February  and  March  were 
at  a rate  that  promises  a season’s  out- 
put closer  to  normal  than  has  been 
experienced  in  the  last  two  years.  This 
sounds  a little  like  a statement  made 
by  a local  manufacturer  and 
dealer  in  machine  tools  to  the 
effect  that  he  could,  after 
many  months,  truthfully  say 
that  business  was  satisfactory 
and  somewhat  pleasing. 

The  Rail  Joint  Company  re- 
ceived an  order  for  a number 
of  100  per  cent  rail  joints  from 
the  Chicago,  Indianapolis  & 
Louisville  R.R.;  one  for  1,250 
rail  joints  from  the  Chicago  & 
Eastern  Illinois  R.R.;  and  an- 
other for  18,000  joints  from 
the  Atchison,  Topeka  & Santa 
Fe.  There  is  also  a report  that 
the  Illinois  Steel  Company  re- 
ceived an  order  from  the 
Wabash  Railroad  for  160,000 
tieplates. 

Tne  entire  assets  and  lia- 
bilities of  the  L.  A.  Allthoff 
Co.,  of  Illinois,  have  been  taken 
over  by  the  L.  A.  Althoff 
Manufacturing  Co.,  Inc.,  La- 
porte,  Ind.  It  is  understood 
the  corporatioi|  recently  com- 
pleted a plant  and  is  in  the 
market  for  a few  machine 
tools  and  other  equipment. 

The  Crown  Foundry  Co., 
East  Peoria,  111.,  a recently  in- 
corporated concern,  is  erecting 
a plant  at  East  Peoria,  and 
will  manufacture  gray  iron, 
chilled  and  semi-steel  castings.  This 
company  is  in  the  market  for  complete 
equipment  for  the  new  plant. 

A slight  ray  of  hope  has  been  placed 
by  the  machine  tool  dealers  on  the 
recent  rumor  of  an  increase  in  the  price 
of  steel.  _ 

Cleveland  Letter 

Another  indication  of  the  comeback 
in  industry  in  the  Cleveland,  Ohio,  dis- 
trict, is  tiie  announcement  last  week 
that  the  Sterling-Knight  Motor  Com- 
pany is  preparing  to  produce  the 
Sterling-Knight  automobile  at  an  early 
date.  Negotiations  for  the  purchase  of 
the  Accurate  Machine  Company’s  plant, 
in  the  east  end  of  the  city,  were  com- 
pleted. This  part  of  the  project  alone 
involves  $1,000,000  officials  state.  The 
company  is  headed  by  P.  H.  Withing- 
ton,  and  the  mechanical  developments 
are  under  direction  of  J.  G.  Sterling, 
formerly  chief  engineer  of  the  F.  B. 
Steams  Company,  of  Cleveland.  It  is 
planned  to  build  the  complete  chassis 
of  cars  in  the  plant.  Already  200  cars 
have  been  sold,  officials  assert.  Plans 
call  for  starting  deliveries  during 
August. 

Plans  for  opening  its  Canton,  Ohio, 
plant  are  being  considered  by  officials 
of  the  Hydraulic  Pressed  Steel  Com- 
pany, of  Cleveland.  Both  Cleveland 
plants  are  running  day  and  night  forces 
since  the  number  of  orders  for  steel 
building  material,  automobile  parts  and 
the  like  have  increased. 
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Test  of  Airplane  Wing 
in  Flight 

A foil-sized  airplane  wing  suspended 
below  an  airplane  in  high-speed  flight 
will  be  tested  at  the  Langley  Field 
laboratory  of  the  National  Advisory 
Committee  for  Aeronautics.  This  will 
be  the  first  time  that  a real  wing  has 
been  tested  in  actual  flight,  and  is  the 
final  step  of  developing  a new  method 
of  testing  the  performance  and  lifting 
properties  of  airplane  wings. 

The  method  recently  demonstrated 
successfully  with  model  wings  in  air 
flights,  consists  in  carrying  the  wing  to 
be  tested  below  an  airplane  in  flight 
and,  by  means  of  suspension  apparatus 
and  recording  instruments,  to  measure 
the  forces  of  lift  and  resistance  directly 
from  the  wing. 

A complete  airplane  cannot  be  tested 
in  flight  as  there  is  no  means  nor 
method  of  measuring  the  factors  de- 
sired; there  is  nothing  to  suspend  the 
plant  from  and  its  lift  or  pull  cannot 
be  measured  by  instruments  carried  on 
the  plane  itself. 


Business  Items 


Announcement  has  been  made  of  the 
division  of  the  Lynn,  Mass.,  works  of 
the  General  Electric  Company  into  two 
sections,  to  be  known  as  the  West  Lynn 
Works  and  the  River  Works.  F.  P. 
Cox  has  been  appointed  manager  of 
the  West  Lynn  Plant  and  Nelson  J. 
Darling  manager  of  River  Works,  both 
succeeding  Richard  H.  Rice,  deceased, 
who  formerly  exercised  control  over  the 
entire  plant. 

The  stockholders  of  the  Century 
Machine  Co.,  Holyoke,  Mass.,  have 
voted  in  favor  of  a plan  to  reorganize 
the  company  and  largely  increase  the 
capital  stock.  The  company  manu- 
factures machines  for  washing  and 
sterilizing  dishes  and  glasses. 

The  Palmer  Steel  Co.,  has  been 
formed  at  Holyoke,  Mass.,  with  $100,- 
000  capital,  to  design,  fabricate  and 
erect  steel  structures  in  the  nature  of 
bridges  and  buildings.  It  is  stated  that 
the  concern  has  bought  its  machinery 
and  will  soon  let  the  contract  for  a 
one-story  building  80  x 200  ft.,  to  be 
located  in  Williamsett,  a suburb  of 
Holyoke.  Earl  Palmer  of  Memphis, 
Tenn.,  is  president  of  the  company; 
Wayne  E.  Palmer  of  Holyoke  is  treas- 
urer, and  Raymond  E.  Palmer  of  316 
High  St.,  Holyoke,  is  vice-president 
ana  general  manager. 

The  Holyoke  Water  Power  Co.,  Hol- 
yoke, Mass.,  is  preparing  plans  for  the 
electrification  of  the  headgates  at  its 
big  dam  on  the  Connecticut.  Hitherto 
they  have  been  operated  by  a Boyden 
waterwheel  and  this  will  be  retained 
for  emergency  use.  The  headgates  are 
thirteen  in  number,  and  are  operated 
singly.  The  company  has  filed  plans 
for  two  electrical  sub-stations,  one  to 
cost  $900  and  the  other  $400. 

The  Monarch  Machine  Tool  Co.  is 
considering  the  installation  of  a sprin- 
kler system  in  its  plant  at  Sidney,  Ohio. 

The  Vaughn  & Son  Boiler  and 
Machinery  Co.,  Joplin,  Mo.,  has  pur- 
chased the  firm  of  Robbins  & Long, 
same  city.  The  two  plants  will  be 


combined  at  the  Vaughn  works  on 
Grand  Ave. 

The  Whiting  Corporation,  of  Har- 
vey, 111.,  has  moved  its  Chicago  sales 
offices  from  1246  Marquette  Bldg,  to 
945  Monadnock  Bldg. 

The  East  plant  of  the  American  Tube 
and  Stamping  Co.,  in  Bridgeport,  Conn., 
will  reopen  about  the  middle  of  May. 
This  plant  has  been  closed  since  Feb- 
ruary, 1921.  At  a recent  meeting  of 
the  directors  of  the  company  Edmund 
C.  Mayo  was  elected  president;  F. 
Kingsbury  Curtis,  vice-president;  C.  P. 
Miller,  treasurer;  W.  L.  Warrell,  secre- 
tary. New  directors  chosen  were  W. 
L.  Abbott,  R.  F.  Cutting,  W.  B.  Day, 
C.  L.  Dimon,  F.  J.  Kingsbury,  E.  E. 
Macy,  J.  V.  W.  Reynders,  C.  J.  Sanford, 
Carlton  Macy  and  W.  R.  Webster. 

The  New  England  Tube  and  Stamp- 
ing Co.,  Inc.,  West  Haven,  Conn.,  has 
been  incorporated  under  the  laws  of 
Connecticut,  to  manufacture  automo- 
bile accessories,  metal  tubes  and  ma- 
chine parts,  sheet  metal  goods,  etc. 
The  capital  stock  is  $200,000.  The  com-' 
pany  will  operate  in  the  plant  of  the 
Coe-Stapley  Manufacturing  Corpora- 
tion, the  assets  of  which  were  recently 
purchased  by  P.  J.  Holdsworth,  of  New 
York.  The  incorporators  of  the  new 
company  are  Mr.  Holdsworth;  J.  M. 
Harding,  178  Lawrence  St.,  New  Haven, 
Conn.;  and  Robert  R.  Adams,  Bridge- 
port, Conn. 

The  Connecticut  Marine  Boiler 
Works  Co.,  64  Kossuth  St.,  Bridgeport, 
Conn.,  recently  added  the  manufacture 
of  a combination  metal  door  and  lock, 
to  its  present  business.  The  door  and 
lock  has  been  patented  by  Mr.  Wilson, 
president  of  the  company,  who  states 
that  his  company  already  has  an  un- 
usual large  order  for  the  product.  The 
company  will  also  engage  in  the  manu- 
facture of  tin  and  galvanized  iron 
appliances. 

_ The  assets  of  the  Hartford  Automo- 
tive Parts  Co.,  Broad  and  Lawrence 
Sts.,  Hartford,  Conn.,  will  be  disposed 
of  by  public  auction  at  the  offices  of 
the  company  on  May  3rd.  The  trustee 
states  that  no  bid  under  $325,000  will 
be  considered. 

The  Dalton-Ingersoll  Manufacturing 
Co.,  manufacturer  of  plumbing  goods, 
etc.,  Boston,  Mass.,  has  recently  re- 
moved from  175  High  St.,  into  more 
commodious  quarters  at  365  Atlantic  St 
The  Welker  Manufacturing  Co.,  Mid- 
dletown, Conn.,  has  recently  been  in- 
corporated to  manufacture  metal  spe- 
cialties. The  capital  stock  is  $50,000, 
and  the  incorporators  are:  O.  B. 
Welker,  199  South  Main  St.;  F.  A. 
Beach  and  F.  B.  Fountain,  all  of 
Middletown. 

John  E.  White  was  chosen  president 
and  general  manager  of  the  Graton  & 
Knight  Manufacturing  Co.,  Worcester, 
Mass.,  at  the  recent  annual  meeting. 
Mr.  White  succeds  Walter  M.  Spauld- 
ing, who  has  been  elected  chairman  of 
the  board  of  directors.  Five  men  were 
elected  to  the  board  of  directors.  They 
are;  Harry  G.  Stoddard  and  Dr.  Homer 
Gage,  of  Worcester;  Stanley  A.  Russell, 
George  B.  Greene  and  W.  R.  Grace, 
of  New  York  city. 

At  the  annual  meeting  of  stockhold- 
ers of  the  American  Electric  Fusion 
Corporation,  Chicago,  111.,  it  was  decid- 
ed to  increase  the  capital  stock  of  the 
concern  to  $40,000.  New  officers  elect- 


ed were:  E.  J.  Henke,  president;  A.  B. 
Bonneborn,  vice-president;  S.  F.  Strand, 
secretary-  treasurer. 

The  Everyday  Piston  Ring  Co.,  Inc., 
has  purchased  the  building  formerly 
occupied  by  the  Kleen  Sweet  Products 
Co.,  at  Commercial  & Roosevelt  Streets, 
Rochester,  N.  Y:  The  company  has 
made  many  alterations  to  building 
and  has  installed  specially1  made  ma- 
chinery and  equipment  for  the  man- 
ufacture of  piston  rings.  Officers  of 
the  company  are:  George  E.  Burgess, 
president;  F.  E.  Paige,  vice-president 
and  general  manager;  E*  H.  Perkins, 
secretary  and  treasurer. 

The  Rockford  Milling  Machine  Co., 
Rockford,  111.,  has  made  the  following 
announcement:  The  Mid-West  Machin- 
ery Exchange,  Kansas  City,  Mo.,  will 
handle  in  the  Kansas  City  territory  the 
complete  line  of  Sundstrand  lathes, 
manufactured  by  the  Rockford  Tool  Co. 
The  English  Tool  and  Supply  Co., 
Kansas  City,  Mo.,  will  handle  the  cone- 
drive  millers.  The  Peden  Iron  and  Steel 
Co.,  Houston,  Texas,  will  handle  the 
Rockford  line  exclusively  in  the  state  of 
Texas;  the  Greensboro  Supply  Co., 
Greensboro,  N.  C.,  will  handle  the  Rock- 
ford line  exclusively  in  North  and 
South  Carolina. 


Edward  Blake,  Jr.,  vice-president  of 
the  Greenfield  Tap  and  Die  Corporation, 
who  has  been  general  manager  of  the 
organization’s  drill  plant  at  Taunton, 
Mass.,  has  been  placed  in  charge  of 
sales  and  will  hereafter  make  his  head- 
quarters in  Greenfield.  Mr.  Blake  was 
connected  with  Wells  Bros,  for  several 
years  and  at  one  time  was  vice-presi- 
dent and  general  manager  of  the 
Lincoln  Twist  Drill  Co.,  before  that 
concern  was  sold  to  the  Greenfield  cor- 
poration. 

K.  W.  Zimmershied  has  been  ap- 
pointed to  assist  P.  S.  DuPont,  president 
of  the  General  Motors  Corporation. 

William  S.  Knudsen  has  been  elected 
vice-president  of  the  Chevrolet  Motor 
Co.  He  will  be  in  charge  of  operations. 

Donald  McSkimmon  has  been  elected 
treasurer  of  the  J.  T.  Slocomb  Co., 
Providence,  R.  I. 

John  G.  Woolcott  has  been  ap- 
pointed buyer  of  the  E.  W.  Webb 
Manufacturing  Co.,  manufacturer  of 
plumbers’  goods,  Boston,  Mass.  Mr. 
Woolcott  succeeds  C.  W.  Coleman,  who 
recently  resigned. 

Voorhies  Haight,  formerly  of  the 
sales  department  of  the  Bridgeport 
Brass  Company,  Bridgeport,  Conn.,  has 
accepted  a similar  position  with  the 
Waterbury  Manufacturing  Co.,  Water- 
bury,  Conn. 

M.  W.  Melrose  has  opened  a machine 
shop  in  the  Washington  Garage,  Brook- 
line, Mass.,  where  he  will  do  cylinder 
grinding,  crankshaft  grinding  and  tool- 
making. 

Harry  C.  Kinne,  head  of  the  engi- 
neering department  of  Bagley  & Sewall 
Co.,  manufacturers  of  paper  mill  ma- 
chinery, has  returned  to  Watertown 
from  a 10,000-mile  business  trip  through 
the  Western  States.  In  commenting  on 
business  conditions  governing  the 
machinery  interests,  Mr.  Kinne  stated 
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VDe,  Bench.  U-Bemn 

Athol  Machine  and  Foundry  Co..  Athol,  Mass. 

"American  Machinist,'*  Jan.  5,  1922 


The  vise  has  jaws  of  tool  steel 
and  a screw  of  the  buttress  type 
operating  in  a malleable-iron  nut. 
The  beam,  eye  and  ball  are  un- 
finished. The  vise  is  made  in  four 
sizes,  with  widths  of  jaws  of  2}, 
3.  3j  and  4 in.  The  jaw  openings 
are.  respectively,  31,  41,  51  and 
6 in.,  and  the  weights  13,  21,  30 
and  37  pounds. 


Milling  Machine,  straddle,  Cycle-Feed  Type,  C-75 

Newton  Machine  Tool  Works.  Inc.,  Philadelphia,  Pa. 

"American  Machinist,”  Jan.  5.  1932 


The  machine  is  used  in  facing 
the  bearings  for  crankshafts  in 
automobile  cylinder  blocks.  It  is 
driven  by  a belt.  The  two 
spindles  have  individual  hand  ad- 
justment for  setting  the  face- 
milling cutters.  The  motion  of 
the  table  is  a rapid  advance  down- 
ward, a slow  feed  for  the  cut  and 
an  upward  quick  return  to  the 
loading  position,  where  the  table 
automatically  stops  on  the  level 
of  the  conveyor  rolls.  The  table 
is  provided  with  hardened  steel 
jig  plates.  The  rate  of  feed,  or 
the  time  of  one  cycle,  may  be 
varied. 


Grinding  Machine,  Automatic,  Double,  No.  1 
Gardner  Machine  Co.,  Beloit.  Wis. 

"American  Machinist,”  Jan.  3,  1922 


Chucks.  Air-Operated,  "American” 

S-P  Manufacturing  Co.,  872  East  72d  St.,  Cleveland,  Ohio 
"American  Machinist,”  Jan.  5,  1922 


The  machine  Is  adapted  to  rapid 
grinding  of  piston  rings,  ball  and 
roller  bearing  races,  sad-iron  sole 
plates,  thrust  washers  and  simi- 
lar parts.  The  openings  in  the 
work  carrier  can  be  made  to  con- 
form to  the  shape  of  the  work. 
The  carrier  is  provided  with  a 
range  of  feeds  from  six  to  forty 
pieces  per  minute.  A handwheel 
adjusts  the  grinding  members. 
Provision  is  made  for  accurately 
aligning  the  spindles  of  the  ma- 
chine. Steel  collars  carry  the 
thrust.  When  grinding  small 
work  at  a high  rate  of  feed,  an 
automatic  feeding  device  for  the 
carrier  is  employed. 


The  standard  sizes  of  the  chucks 
range  from  6j  to  18  in.  in  capac- 
ity, but  larger  chucks  can  be  fur- 
nished. In  the  accompanying  il- 
lustration are  shown  the  three- 
jaw  and  two-jaw  combination 
chucks.  Special  jaws  or  master 
slides  to  take  false  jaws  can  be 
furnished.  The  chuck  bodies  are 
made  of  one-piece  semi-steel  cast- 
ings. The  strain  of  the  work 
bears  on  the  end  of  the  machine 
spindle.  The  air  may  be  shut  off  in  the  cylinder  and  the  work 
still  firmly  held.  The  chuck  can  also  be  hand  operated. 


Boring  Machine,  Horizontal,  “Trl-tVay” 

Universal  Boring  Machine  Co.,  Hudson.  Mass. 

"American  Machinist,”  Jan.  5.  1922 


In  this  machine  three  instead  of 
two  guiding  ways  are  provided 
for  the  carriage.  The  lever  con- 
trols are  grouped  in  the  head  end. 

The  base  extending  beyond  the 
head  provides  a rigid  support  for 
the  motor.  Ail  speed  and  feed 
change  gears  are  located  In  two 
flat  removable  trays.  The  bar- 
carrying heads  move  up  and  down 
simultaneously  and  can  be  fed 
by  power  In  either  direction. 

Power  crossfeed  is  provided  for 
the  table,  as  is  also  power  tra- 
verse to  the  carriage.  Automatic 

knockouts  are  provided.  The  ma-  .... 

chine  is  made  in  two  sizes,  with  three  lengths  of  bed.  bpindle 
speeds  7 to  284  r.p.m.  Feeds,  l to  5g  in.  per  minute.  Floor  sPhco. 
17  ft.  x 9 ft.  5 In.  Height,  8 ft.  Weight,  20,000  pounds. 


Milling  Cutters.  "Parabolic” 

National  Twist  Drill  and  Tool  Co.,  Detroit,  Mich. 

"American  Machinist.”  Jan.  5,  1922 


The  cutter  tooth  to  give  uni- 
form strength  throughout  Is  a 
parabola  slightly  modified  at  the 
small  end.  The  number  of  teeth 
used  is  nearer  to  that  of  the  con- 
ventional fine-tooth  cutter  than 
that  of  the  coarse-tooth  type.  To 
secure  the  most  effective  chip 
thickness  per  tooth  without  ex- 
cessive peripheral  speed,  a fairly 
large  number  of  teeth  was  found 
desirable.  The  parabolic  cutters 
are  made  in  plain  side  and  end- 
mill  types,  as  well  as  in  special 
designs. 


Boring  Unit,  Portable 

Pedrick  Tool  and  Machine  Co.,  3638  North  Lawrence  St.,  Phila- 
delphia, Pa. 

"American  Machinist,"  Jan.  5,  1922 


The  device  consists  of  the  bar,  the 
feed  mechanism,  the  driving  gear  and 
the  crosshead  mechanism.  The  bar  is 
3 in.  in  diameter  and  3 ft.  long,  and 
has  a travel  of  18  in.,  while  the  lower 
end  of  the  bar  Is  bored  out  with  a 
taper  hole  to  hold  tools.  By  blocking 
the  motion  of  the  handwheel,  the  feed 
becomes  automatic.  Two  changes  of 
feed  are  ordinarily  provided,  although 
three  may  be  furnished  for  special 
work.  Power  may  be  applied  by  belt, 
motor,  or  hand.  The  crosshead  sup- 
ports the  guide  for  the  bar.  Space 
blocks  provide  room  between  the  work 
and  the  end  of  the  bar.  Setscrews 
center  the  bar  in  the  hole. 


Tables,  Truck,  Work 

Edwin  Harrington,  Son  & Co.,  Inc.,  Philadelphia.  Pa. 

"American  Machinist,”  Jan.  5,  1922 


The  table  is  used  with  straight- 
rail  or  fully  adjustable  multiple- 
spindle  drilling  machines  for 
moving  the  work  from  under  the 
machine  entirely,  or  in  small 
steps  to  obtain  any  desired  in- 
dexing, The  device  may  be  iur- 
nished  with  any  surface  dimen- 
sions, number  of  wheels,  charac- 
ter of  top  surface  or  method  of 
movement.  It  can  be  supplied 
with  a cast-iron  top  with  T- 
slots  and  pin  holes.  On  the  inside 
of  the  frame  vertical  slots  hold 
4 x 1-in.  work-supporting  bars,  which  are  covered  with  planks, 
so  that  the  cutting  tools  may  easily  penetrate.  A hand  ratchet 
lever  at  the  front  drives  the  front  wheel  of  each  truck.  A com- 
pound-wound direct -current  motor  controlled  by  a push-hutton 
automatic  starter  can  be  mounted  below  the  table  and  geared  to 
the  drive  wheel  shaft,  to  move  the  table  60  in.  per  minute. 


Clip,  paste  on  3 x 5-in.  cards  and  file  as  desired 
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that  the  Western  States  were  where 
the  Eastern  section  of  the  country  was 
sue  months  ago. 

F.  G.  Batchelor,  formerly  with  the 
Union  Twist  Drill  Co.,  Athol,  Mass., 
has  gone  to  the  Lincoln  Twist  Drill  Co., 
Taunton,  as  superintendent  of  plant 
equipment. 

At  the  last  meeting  of  the  Engi- 
neering Club  of  the  Greenfield  (Mass.) 
Tap  & Die  Corporation  a purse  of  gold 
was  presented  to  James  F.  Dunnigan, 
who  has  been  in  the  employ  of  the  con- 
cern for  fifty  years. 

Charles  C.  Ramsdell,  vice-president 
of  the  Gilbert  & Barker  Manufacturing 
Co.,  has  been  made  a director  of  the 
Union  Trust  Co.,  Springfield,  Mass. 

Charies  Woodward,  secretary  of  the 
Industrial  Association  of  Cleveland, 
recently  addressed  the  Rochester  In- 
dustrial Management  Council,  Roch- 
ester, N.  Y.  His  topic  was  “Industrial 
Leadership.” 

Byard  L.  Clegg,  machine  tool  engi- 
neer of  the  Westinghouse  Electric  and 
Manufacturing  Co.  gave  an  illustrated 
lecture  on  March  28,  to  the  students  of 
the  Brooklyn  Edison  Co.  School  on  the 
subject  “The  Application  of  Electric 
Motors  and  Control  to  Machine  Tools.” 

Frank  Dubsky,  for  eight  years  with 
the  transformer  engineering  depart- 
ment of  the  General  Electric  Co.  in 
Pittsfield,  has  been  appointed  chief 
electrical  engineer  for  Kolben  & Co., 
in  Prague,  Czecho-Slovakia,  and  will 
begin  his  n%w  duties  on  July  1. 

E.  A.  Moore,  president  of  the  Stanley 
Works,  New  Britain,  Conn.,  has  been 
elected  a director  of  the  Colt’s  Patent 
Firearms  Co.,  of  Hartford,  Conn. 

Charles  R.  Hare,  for  several  years 

§ reduction  superintendent  of  the  New 
ritain  Machine  Co.,  New  Britain, 
Conn.,  has  been  promoted  to  general 
superintendent 

Herbert  H.  Pease  was  elected  presi- 
dent and  treasurer  of  the  New  Britain 
Machine  Co.,  at  the  meeting  of  the 
stockholders  held  last  week.  Abram 
Buol  resigned  as  vice-president. 

H.  M.  Darling  has  resigned  as  super- 
intendent of  the  Bicknell-Thomas  Co., 
Greenfield,  Mass.,  and  has  opened  a 
shop  of  his  own,  where  he  will  build 
special  machinery,  tools  and  dies.  He 
will  be  located  at  90  Wells  Ave.,  Green- 
field, Mass. 

J.  A.  Leighton  has  renewed  his 
connection  with  the  Lucas  Machine  Tool 
Co.,  Cleveland,  Ohio,  and  will  have 
:charge  of  the  Eastern  territory. 

R.  S.  Cooper,  vice-president  and  gen- 
era^ manager  of  the  Independent  Pneu- 
matic Tool  Co.,  Chicago,  111.,  will  sail 
from  New  York  on  April  22  for  Europe. 
He  will  spend  some  time  visiting  the 
company’s  agencies  and  branch  offices 
in  Continental  Europe. 

W.  C.  Ames  has  been  appointed  dis- 
trict sales  manager  in  the  Chicago  ter- 
ritory for  the  Sharon  Pressed  Steel  Co., 
of  New  York.  He  will  be  located  at  20 
East  Jackson  Blvd.,  Chicago. 

Ralph  E.  Phillips  has  been  ap- 
pointed district  sales  manager  in  New 
York  for  the  Sharon  Pressed  Steel  Co. 

H.  R.  Henry  has  been  appointed  gen- 
eral sales  manager  of  the  Standard 
Motor  Car  Co.,  Columbus,  Ohio.  He 
was  formerly  connected  with  the  Hud- 
son-Essex  interests. 

Elmer  MacDowell,  of  Leroy,  N.  Y., 


sailed  from  New  York  on  April  13 
for  Japan,  to  become  foreign  manager 
of  the  American  Aluminum  Co.  Mr. 
MacDowell’s  headquarters  will  be  at 
Tokio.  The  company’s  designation  for 
this  branch  is  the  Asia  Aluminum  Co. 

Harrison  W.  Fitzgerald,  mechanical 
engineer  with  the  Donner  Steel  Co., 
has  been  elected  president  of  the  Village 
of  Hamburg,  N.  Y. 

James  F.  Dolan,  formerly  division 
superintendent  of  the  Willys-Morrow 
Corporation’s  plant  at  Elmira,  N.  Y., 
has  left  that  connection  and  is  now 
with  the  International  Motor  Co.,  New 
Brunswick,  N.  J. 

Dexter  S.  Kimball,  Dean  of  the 
College  of  Engineering,  Cornell  Uni- 
versity, and  president  of  the  A.  S.  M.  E., 
has  been  appointed  a member  of  the 
board  of  visitors  of  the  U.  S.  Naval 
Academy  at  Annapolis.  The  appoint- 
ment is  for  one  year. 

Ralph  Barstow,  general  sales  man- 
ager of  the  Greenfield  Tap  and  Die 
Corporation,  has  established  himself 
in  business  in  New  York  City.  Mr. 
Barstow,  with  his  partner  Marquis 
Regan,  will  conduct  a!  marketing  and 
merchandising  business  at  21  East 
40th  St. 


Bertram  Lamond,  manager  of  the 
plant  of  Lamond  Bros.,  Washington, 
D.  C.,  was  instantly  killed  in  that  plant 
on  April  6.  A part  of  Mr.  Lamond’s 
clothing  was  caught  in  a machine  and 
he  was  drawn  into  the  gearing  before 
the  power  could  be  shut  off. 

Waux)  A.  Loud,  president  of  the 
Worcester  Lawn  Mower  Co.,  manufac- 
turers of  lawn  mowers  and  agricul- 
tural implements,  Worcester,  Mass., 
dropped  dead  in  that  city  on  April  4. 
Death  was  due  to  heart  failure. 


Filed  or  Precision:  American  Swiss 

File  and  Tool  Co.,  sales  office  Edward  P. 
Relchhelm,  New  York  City,  N.  Y.  An  in- 
teresting’ booklet  giving  a history  of  the 
making  of  Swiss,  flies  and  the  company 
manufacturing  them.  It  is  put  up  In  very 
handy  form,  and  the  Information  Is  ar- 
ranged In  an  easily  read  manner.  Several 
pages  of  illustrations  are  given,  showing 
the  special  features  of  American-Swiss 
flies  and  offering  comparisons  with  other 
commercial  makes.  Another  section  is  de- 
voted to  "How  to  Order”  flies ; It  gives 
some  valuable  suggestions  to  aid  the  pur- 
chaser in  ordering  flies.  A list  of  dealers 
Is  included. 

Truck  Platforms.  Standard  Pressed 
Steel  Co.,  Jenkintown.  Pa.  A four-page 
circular  describing  the  "Hallowed”  steel 
lift  truck  platforms.  The  construction  of 
the  platform  is  illustrated  in  detail. 

Monitor  Thrrmaload  Starter.  Monitor 
Controller  Co..  Baltimore,  Md.  An  ad- 
vance introduction  to  the  company’s  Bulle- 
tin No.  101,  describing  the  Monitor  therma- 
load  starter  for  single  and  polyphase 
motors. 

Quigley  Fnel  Systems.  The  Hardings 
Company,  New  York,  N.  Y.  Bulletin  No. 
13  describing  methods  of  preparing,  trans- 
porting and  burning  fuel.  The  book  con- 
tains a wealth  of  valuable  information  on 
this  subject,  as  well  as  useful  data  on  heat- 
treating  and  metallurgical  operations. 

Dirt  and  Dust.  Midwest  Steel  and  Sup- 
ply Co.,  New  York.  N.  Y.  A six-page  cir- 
cuar  describing  the  Midwest  unit  air 
filters. 


Black  a Decker  Tools.  Black  & Decker 
Manufacturing  Co..  Baltimore.  Md.  A 
miniature  catalog  describing  and  illustrat- 
ing the  B & D electric  drills,  screwdrivers, 
wrenches,  grinders,  cleaning  machines  and 
valve  grinders. 

Sawing  Machinery.  Oliver  Machinery 
Co..  Grand  Rapids,  Mich.  Bulletin  No.  5 
containing  some  interesting  data  for  those 
who  have  to  do  with  circular  saws  or  saw- 
ing machinery.  It  is  illustrated  with  many 
photographs  of  actual  sawing  operations. 

Manley  Portable  Holsts.  The  Manley 
Manufacturing  Co.,  York,  Pa.  Bulletin  No. 
78  describing  a line  of  portable  hoists  for 
use  In  garages  and  repair  shops. 

? Automatic  Stokers.  The  Combustion  En- 
Ineering  Corporation,  New  York,  N.  Y A 
older  describing  the  company’s  Type  K 
automatic  stoker  for  small  plants.  The 
company  has  also  Issued  a booklet  on  the 
application  of  pulverised  coal  to  locomo- 
tives. This  Is  known  as  the  "Lupalco”  sys- 
tem and  examples  of  its  use  and  Its  suc- 
cess are  given  in  the  booklet. 


American  Gear  Manufacturers'  Associa- 
tion: Sixth  annual  meeting,  Buffalo.  N.  Y 
APril  20  to  22.  Secretary,  F.  11.  Hamlin. 
4401  Germantown  Ave.,  Philadelphia.  Pa. 

Southern  Supply  and  Machinery  Dealers 
Association:  Annual  meeting,  Birmingham. 
Ala.,  April  24  to  26.  (In  conjunction  with 
American  Supply  and  Machinery  Manufac- 
turers Association.)  Secretary,  A.  M 
Smith,  c/o  Smlth-Courtney  Co..  Rich- 
mond, Va. 

National  Machine  Tool  Builders’  Assocla- 

V?."!  .Spring  Convention,  Hotel  Traymore, 
Atlantic  City,  N.  J.,  April  25.  26  and  27. 

,Du?,rulxJ17  Pr°v‘«Jent  Bank 
Bldg,,  Cincinnati,  Ohio,  general  manager. 

National  Research  Council:  Annual  meet- 
ing of  executive  board,  April  26.  Washing- 
»?“•  D-  C.  A.  D Flinn,  29  West  39th  St.. 
New  lork  City,  chairman. 

Society  of  Industrial  Engineers:  Annual 

meeting  April  26,  27  and  28,  Detroit,  Mich. 
G.  C.  Dent,  327  La  Sulle  St.,  Chicago,  111., 
business  manager. 

American  Welding  Society:  Annual  meet- 
ing. Engineering  Societies  Building,  New 
York  City,  April  26  to  29. 

National  Association  of  Manufacturers: 
Annua  meeting.  Waldorf-Astoria  Hotel. 
New  York  City,  May  8,  9 and  10.  Secre- 
tary. George  Boudlnot,  50  Church  SL.  New 
York. 

American  Society  of  Mechanical  Engi- 
neers: Spring  meeting.  Atlanta,  Ga„  May 
8 to  12.  Secretary  Calvin  W.  Rice,  29 
West  39th  St.,  New  York  City. 

National  Supply  and  Machinery  Dealers 
Association:  Annual  Convention,  Atlantic 
City,  May  8 to  BO.  (In  conjunction  with 
American  Supply  and  Machinery  Manufac- 
turers Association.)  Secretary.  Thomas  A 
Fernley,  506  Arch  St.,  Philadelphia.  Pa. 

Foreign  Trade  Council:  Annual  Conven- 
tion. Philadelphia,  Pa..  May  10  to  12.  Sec- 
retary, O.  K.  Davis,  1 Hanover  Square. 
New  York  City. 

United  States  Chamber  of  Commerce : 

Annual  meeting.  Washington.  D.  C.,  May 
16  to  18.  Secretary.  D.  A.  Skinner,  Riggs 
Bldg.,  Washington,  D.  C. 

National  Association  of  Office  Managers: 
Annual  meeting.  Washington,  D.  C.,  May 
18  to  20.  Secretary,  F.  L.  Rowland. 

American  Society  for  Steel  Treating : 
Pittsburgh  Section  meeting,  Bureau  of 
Mines  Auditorium,  Pittsburgh,  Pa.,  May 

25  and  26. 

American  Foundrymen's  Association : 

Annual  meeting.  Rochester,  N.  Y„  week  of 
June  5.  Secretary.  C.  E.  Hoyt,  140  South 
Dearborn  St.,  Chicago.  111. 

American  Railway  Association:  Section 
III,  Mechanical:  Annual  meeting,  Atlantic 
City,  June  14  to  21.  (Formerly  the  Master 
Car  Builders  and  the  Association  of  Mas- 
ter Mechanics.) 

Society  of  Automotive  Engineers:  Sum- 
mer meeting.  White  Sulphur  Springs. 
W.  Va.,  June  20  to  24.  C.  F.  Scott.  2S 
West  39th  St..  New  York  City,  is  chairman 
of  the  convention  committee. 

American  Society  for  Testing  Materials: 
Twenty-fifth  annual  meeting.  Chalfonte - 
Haddon  Hall  Hotel.  Atlantic  City,  Juivs 

26  to  July  1.  Secretary,  C.  L.  Warwick. 
1315  Spruce  St„  Philadelphia.  Pa. 
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riH,  Ml  ill  ns  Machine,  Quick-Acting 
Athol  Machine  and  Foundry  Co.,  Athol,  Mass. 

“American  Machinist,”  Jan.  5,  1922 


Wheel-Truing  Head,  Permanent-Alignment 

Precision  and  Thread  Grinder  Manufacturing  Co.,  1 South  21st 
St.,  Philadelphia,  Pa. 

"American  Machinist,”  Jan.  5,  1922 


The  vise  is  adaptable  to  use  on 
drilling  and  milling  machines. 

The  movable  Jaw  is  operated  by  a 
lever  and  has  a range  of  from  A 
to  6 in.  The  jaws  are  3 in.  wide, 
and  consist  of  hardened  steel 
plates  held  in  place  by  screws. 

Special  jaws  can  be  furnished  to 
suit  the  work,  for  more  rapid 
clamping.  The  cast  iron  bed  is 
10  In.  long,  6 in,  wide,  and  29  in. 
high.  Four  lugs  are  provided  for  clamping  the  vise  to  the  table 
of  the  machine,  and  keyways  are  cut  in  the  base.  The  cast-steel 
clamping  lever  acts  on  a g-in.  steel  bolt.  Weight  complete,  10J  lb. 


The  head  can  be  used  on  all 
"Precision”  thread  grinding  ma- 
chines by  attaching  it  to  an  ex- 
tended cap  for  the  front  bear- 
ing. It  can  be  inclined  to  the 
helix  angle  of  the  thread.  A 
stop,  provided  for  positioning  the 
main  slide,  can  predetermine  the 
amount  of  flat  left  on  the  face  of 
the  wheel  for  grinding  U.S.S. 
threads.  The  diamonds  ere  si- 
multaneously traversed  by  turning 
the  T-handle,  but  as  one  diamond 
is  set  in  advance  of  the  other  they 
do  not  cut  at  the  same  time.  The 
diamond  holders  are  set  at  an 
angle  of  10  deg.  to  the  planes  of 
the  slides. 


Gnr  Generator,  Spiral  Bevel,  4-In. 

Gleason  Works,  Hochester,  X.  Y. 

“American  Machinist,”  Jan.  5,  1922 


The  machine  is  intended  for  manu- 
facturing small  gears  in  large  quan- 
tities and  for  finishing  the  teeth  from 
the  solid.  The  feed  motion  is  given 
to  the  cutter  spindle  carrier  only.  One 
motor  drives  the  cutter  and  the  other 
the  feed  and  roll.  Indexing  is  auto- 
matic and  is  actuated  from  the  roll 
motion.  The  machine  can  also  be  used 
with  a reduced  roll  to  rough  out  gears 
of  larger  pitches.  The  cutters  range 
in  diameter  from  1A  to  34  in.  The 
small  cuters  are  solid  with  four  blades, 
two  cutting  outside  and  two  inside. 
The  larger  cutters  have  eight  adjust- 
able blades,  four  cutting  inside  and 
four  outside.  Floor  space,  33  x 46  in. 
Weight,  2,000  pounds. 


Buffing  Machine,  Motor-Driven,  Electric,  A.C. 

J.  G.  Blount  Co.,  Everett,  Mass. 

“American  Machinist,”  Jan.  6,  1922 


The  machine  is  built  In  four 
sizes,  i hp.  for  wheels  6xi  in., 
1 hp.  for  wheels  8x1  In.,  2 hp. 
for  wheels  10  x 14  in.,  and  3 hp. 
for  wheels  12  x 2 in.  The  head  or 
motor  unit  is  mounted  with  a pan 
on  a column,  but  may  be  supplied 
on  a bench  base.  A tool  tray  is 
bolted  to  the  column,  and  a safety 
switch  having  a thermal  cutout  is 
mounted  on  the  column  beneath 
the  tool  tray.  The  machine  is 
supplied  for  the  following  cur- 
rents: The  J-hp.  motor  for  110  or 
220-volt,  60-cycle,  single-phase 
current,  and  the  1,  2 and  3-hp. 
motors  for  220,  440  or  650-volt, 
60-cycle  two  or  three-phase  cur- 
rent. 


Lathe,  Turning,  Crankcheek,  Gordon 

Willard  Machine  Tool  Co.,  Cincinnati,  Ohio 

"American  Machinist,”  Jan.  5,  1922 


The  machine  is  used  to  turn  all 
the  crankcheeks  of  a six-cylinder 
crankshaft  simultaneously.  The 
circular  cutting  tools  are  held  in 
tooiblocks  which  rotate  in  rocker 
arms.  The  work  is  fed  past  the 
cutting  tools  by  a screw.  A range 
of  feeds  is  provided  through  the 
gear  train.  The  machine  is  con- 
trolled by  two  horizontal  levers  at 
the  ends  of  the  shaft.  The  feed 
is  engaged  by  the  vertical  lever, 
and  disengaged  by  an  automatic 
trip.  Drive  is  through  a friction 
clutch  and  two  intermediate  gears 
to  the  main  intermediate  shaft.  The  3-in.  circular  cutter  is 
mounted  on  a J-in.  stud,  and  adjusted  by  means  of  a worm  locked 
in  the  toolblock  which  meshes  with  hobbed  teeth  in  the  cutter. 


brill.  Electric.  Portable,  Special,  1 In. 

Black  & Decker  Manufacturing  Co.,  Baltimore,  Md. 

“American  Machinist,"  Jan.  5.  1922 


The  drill  has  a capacity  of  i in., 
possesses  a pistol  grip,  a trigger 
twitch  and  a universal  motor  for 
either  direct  or  alternating  current. 

It  is  supplied  for  110-volt  current, 
but  can  be  furnished  for  220  or  32 
'olts.  A cooling  fan  is  keyed  to 
the  armature  shaft.  The  chrome- 
nickel-steel  reduction  gears  are  of 
stub-tooth  form,  and  run  in 
grease.  A three-jaw  geared  nut 
-buck.  capable  of  holding  straight- 
thank  drills  up  to  4 in.  in  diam- 
eter, is  furnished.  The  drill  is 
Provided  with  15  ft.  of  electric 
able,  attachment  plug,  combina- 
tion spade  handle  and  breast 
Plate,  and  detachable  side  handle.  Weight  15  pounds. 


Facing  Tool.  Spot,  Junior 

Eclipse  Interchangeable  Counterbore  Co..  1618  St.  Aubin  Ave., 
Detroit,  Mich. 

“American  Machinist,”  Jan.  5,  1922 


The  tool  comprises  a 
nickel-steel  shank  and 
holder,  an  externally 
and  internally  threaded 
pilot-nut  screwed  into 
the  holder,  a high-speed 
steel  facing  cutter  and  a 
machine-steel  pilot.  The 
cutter  is  positively  driven  by  flats  on  the  shank  engaging  with  a 
slot  in  the  holder.  The  pilot  nut  is  screwed  into  the  holder  and 
the  threaded  end  of  the  pilot  is  screwed  into  the  nut,  thus  binding 
the  cutter  in  place.  Holders  are  made  with  Morse  tapers  Nos.  2, 
3 and  4 for  facing  cutters  from  4 to  14  In.,  14  to  11  in.,  and  It  to 
3 in.,  respectively. 


Grinding  Machine,  Hob-Sharpening,  Automatic 

Barber-Colman  Co.,  Rockford,  111. 

"American  Machinist,”  Jan.  6,  1922 

The  machine  was  designed  pri- 
marily for  sharpening  hobs  up  to  4 in. 

In  diameter  and  4 In.  in  length,  but 
can  also  be  used  for  sharpening 
formed  cutters.  The  work-arbor 
spindle,  provided  with  a No.  g B.&S. 
taper  hole,  runs  in  ball  bearings.  In- 
dexing is  positive  and  automatic.  The 
rotary  motion  for  helical  work  is  im- 
parted by  an  adjustable  swiveled 
guide.  The  work  is  fed  to  the  grind- 
ing wheel  at  the  completion  of  each 
revolution  of  the  hob,  the  motion  be- 
ing controlled  by  a thumbscrew 
regulator.  The  feed  can  be  stopped 
automatically  after  grinding  any  pre- 
determined amount.  The  machine  is 
regularly  belt  driven  and  a counter- 
shaft is  furnished.  Floor  space,  42  x 
60  in.  Height,  72  in.  Weight  2,250 
pounds. 


Clip,  paste  on  8 x 6-in.  cards  and  file  as  desired 
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^he^Weekly  Price  Guide 


THIS  WEEK’S  MARKET 

Advances — Steel  sheets,  blue  annealed  No.  10,  $2.25@ 
$2.40,  Pittsburgh,  as  against  $2.25;  black  No.  28  at  $3@ 
$3.15  instead  of  $3,  and  galvanized  No.  28  at  $4@$4.15  com- 
pared with  $4  per  100  lb.  last  week. 

New  York  quotes  advance  of  25c.  on  black  sheets  No.  28 
and  35c.  per  100  lb.  on  galvanized.  Electrolytic  copper  up 
ic.;  tin  lc.;  lead  and  antimony  Jc.  per  lb.  Raw  linseed  oil 
quoted  at  84c.  as  against  82c.@83c.  per  gal.  in  5 bbl.  lots. 

Cleveland  quotes  advances  of  lc.  on  old  lead  and  zinc;  lc. 
on  No.  1 yellow  brass  turnings. 

Declines — Coke  plates,  bright,  down  lc.;  old  copper  lc.  and 
light  brass  lc.  per  lb.  in  Cleveland  warehouses. 

Market  Firmer — Structural  steel  quoted  at  a minimum  of 
$1.60  per  100  lb.,  Pittsburgh;  steel  prices  tending  upward, 
especially  in  semi-finished  material.  Bolts,  nuts,  rivets  and 
other  shop  supplies  considerably  firmer  in  tone;  cutting 
under  the  regular  price  quotations  having  entirely  dis- 
appeared. Market  firmer  in  sheet  bars,  pipe,  tin  plates, 
steel  wire  products,  strip  steel,  zinc  and  linseed  oil. 


IRON  AND  STEEL 


PIG  IRON  — Per  gross  ton  — Quotations  compiled  by  The 


Matthew  Addy  Co.: 

CINCINNATI 

No.  2 Southern $21.00 

Northern  Basic 2102 

Southern  Ohio  No.  2 21.52 

NEW  YORK— Tidewater  Delivery 

Southern  No.  2 (Silicon  2.25  to  2.75) 26.87 

BIRMINGHAM 

No.  2 Foundry 16.50 

PHILADELPHIA 

Eastern  Pa.,  No.  2x,  2.25-2.75  sil 22.26 

Virginia  No.  2 28.74 

Basic 20.25 

Grey  Forge 21.00 

CHICAGO 

No.  2 Foundry  local 20.70 

No.  2 Foundry,  Southern,  sil  2.25@2.75 22.67 

PITTSBURGH,  including  freight  charge  from  Valley 

No.  2 Foundry 21.46 

Basic 20.46 

Bessemer 21.46 


IRON  MACHINERY  CASTINGS— In  cents  per  pound: 


Light  Medium  Heavy 

Pittsburgh 11.0  7.0  4.0 

Philadelphia 8.0  5.0  2.65 

Atlanta 5.5  4.5  4.0 

Detroit 7.0  4.5  3.0 

Birmingham 12.0  6.5  3.0 

Denver 8.0  6.0  5.0 

New  Orleans 6.0  4.5  3.5 

Minneapolis 9.0  6.0  4.5 

New  York 9.0  6.0  3.0 

Cincinnati 6.0  5.0  4.5 

Cleveland 6.75  4.5  2.6 


SHEETS — Quotations  are  in  cents  per  pound  in  various  cities 
from  warehouse;  also  the  base  quotations  from  mill: 


Blue  Annealed 

Pittsburgh, 

Large 

Mill  Lots 

New  York 

Cleveland 

Chicago 

No.  10 

2 . 25(a,2  40 

3.28 

3.10 

3.38 

No.  12 

2 . 30@2 .45 

3.33 

3.15 

3.43 

No.  14 

2. 35@2. 50 

3.38 

3.20 

3.48 

No.  16 

2 . 55@2. 70 

3.48 

3.30 

3.58 

Black 

Nos.  17  and  21. 

2.85@3.00 

4.05 

3.55 

3.95 

Nos.  22  and  24. 

2.90@3.05 

4.10 

3.60 

4.00 

Nos.  25  and  26. 

2.95@3.10 

4.15 

3.65 

4.05 

No.  28 

3.00@3. 15 

4.25 

3.75 

4.15 

Galvanized  steel  sheets: 


Nos.  10  and  11. 

3.00@3. 15 

4.25 

3.75 

4.15 

Nos.  12  and  14. 

3. 10@3.25 

4.35 

3.85 

4.25 

Nos.  17  and  21. 

3.40@3.55 

4 . 65 

4.15 

4.55 

Nos.  22  and  24. 

3.55@3.70 

4.80- 

4.30 

4.70 

No.  26 

3. 70@3.85 

4.95 

4.55 

4.85 

No.  28 

4.00@4. 15 

5.25 

4.75 

5.15 

WROUGHT  PIPE— The  following  discounts  are  to  jobbers  for 
carload  lots  on  the  latest  Pittsburgh  basing  card: 


Steel 


BUTT  WELD 


Iron 


Inches 

Black  Galv.  Inches 

Black 

Galv. 

1 to  3 

. . 71 

58) 

3 to  1) 

..  44) 

29) 

LAP  WELD 

2 

. . . 64 

511 

1 2 

. . 39) 

25) 

2)  to  6 

. . . 68 

ss 

[ 2}  to  4 

..  42) 

29* 

7 to  8 

. . . 65 

51 

[ 4) to  6 

..  42) 

29) 

9 to  12. 

64 

501 

i 7 to  P 

401 

27) 

BUTT  WELD,  EXTi 

1A  STRONG,  PLAIN  ENDS 

1 to  1) 

. . . 69 

57)  3 to  1 ) 

..  44) 

30) 

2 to  3 

. ..  70 

58) 

LAP  WELD, 

EXTRA  STRONG,  PLAIN  ENLk 

2 

. . 62 

50)  2 

..  40) 

27) 

2)  to  4 

. . 66 

54)  2)  to  4 

..  43) 

31) 

4)  to  6 

. . 65 

53)  4)  to  6 

..  42) 

30) 

7 to  8 

. . ^1 

47)  7 to  8 

..  35) 

23) 

9 to  12 

. . 55 

41)  9 to  12 

. . 30) 

18) 

Malleable  fittings. 

Classes  B and  C,  Banded, 

from  New 

York 

stock  sell  at  net  list.  Cast  iron 

.standard sizes, 20-5%  off. 

WROUGHT  PIPE — Warehouse  discounts  as  follows: 

New  York  Cleveland  Chicago 
Black  Galv.  Black  Galv.  Black  Galv. 
1 to  3 in.  steel  butt  welded.  66%  53%  60)%  47)%  62)%  48)% 
2)  to 6 in.  steel  lap  welded.  61%  47%  58)%  44)%  59)%  45)% 
Malleable  fittings.  Classes  o and  C,  Banded,  from  New  York 
stock  sell  at  list  less  10%.  Cast  iron,  standard  sizes,  32-5%  off. 


MISCELLANEOUS — Warehouse  prices  in  cents  per  pound  in 
100-lb.  lots: 


Open  hearth  spring  steel  (base)  . 

Spring  steel  (light)  (base) 

Coppered  Bessemer  rods(basc).. 

Hoop  steel 

Cold  rolled  strip  steel 

Floor  plates 

Cold  finished  shafting  or  screw. . 

Cold  finished  flats,  squares 

Structural  shapes  (base) 

Soft  steel  bars  (base) 

Soft  steel  bar  shapes  (base).  . . . 

Soft  steel  bands  (base) 

l ank  plates  (base) 

Bar  iron  (2  00@2.10  at  mill).  . . 

Drill  rod  (from  list) 

Electric  welding  wire: 


is  to  ) 


New  York  Cleveland  Chicago 


4.00 

6.00 

4.50 

6.00 

6.00 

6.00 

7.00 

8.00 

6.03 

3.38 

2.56 

3.13 

6.25 

8.25 

6.50 

4.60 

4.56 

4.98 

3.35 

3.00 

3.15 

3.85 

3.50 

3.65 

2.48 

2.31 

2.38 

2.38 

2.21 

2.28 

2.38 

2.21 

2.28 

2.98 

2.88 

2.48 

2.31 

2.38 

2.38 

2.21 

2.28 

55®o0% 

55% 

50% 

8X0. . . . 

12@13 

6.50. . . . 

. 1 1@12 

6.25.... 

10@11 

METALS 


Current  Prices  in  Cents  Per  Pound 

Copper,  electrolytic  (up  to  carlots).  New  York 13.62) 

Tin,  5-ton  lots,  New  York 31.00 

Lead  (up  to  carlots),  St.  Louis,  5.15;  New  York 5.50 

Zinc  (up  to  carlots),  St.  Louis,  5.27);  New  York 5.62) 

>■  ro  no  m ■ lie  New  York  Cleveland  Chicago 

Aluminum,  98  to  99%  ingots,  1-15  6 

ton  lots 19.20  20.00  18.00 

Antimony  (Chinese),  ton  spot 5.25  6.50  6.25 

Copper  sheets,  base 19.50@20.50  20.50(5,21  23.00 

Copper  wire  (carlots) 14©14.25  17.00  16.25 

Copper  rods  (ton  lots) 19.25  21.50  19.50 

Copper  tubing  (100-lb.  lots) 20.75  22.50  23.00 

Brass  sheets  (100-lb.  lots) 16.25  16.50  18.75 

Brass  tubing  ( 100-lb.  lots) 18.00  18.50  20.50 
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METALS— Continued 

Brass  rods  (1,000-lb.  lots) 14.25 


14.25 

16.00 

15.75 

16.75 

17.75 

9.50 

17.25 

15.75 

36.00 

39.00 

. , 

18.00 

22.00 

19.00 

30.80 

39.50 

36.00 

15.50 

13.50 

9.00 

SPECIAL  NICKEL  AND  ALLOYS— Price  in  cents  per  lb. 

Malleable  nickel  ingots 45 

Malleable  nickel  sheet  bars 47 

Hot  rolled  rods.  Grades  "A”  and  “C”  (base) 50 

Cold  drawn  rods,' Grades  "A”  and  “C”  (base) 60 

Copper  nickel  ingots 37 

Hot  rolled  copper  nickel  rods  (base) 45 

Manganese  nickel  hot  rolled  (base)  rods  “D” — low  manganese  5 1 
Manganese  nickel  hot  rolled  (base)  rods‘‘D” — high  manganese  57 
Base  price  of  monel  metal  in  cents  per  lb.,  f.o.b.  Bayonne,  N.  J. : 

Shot 32.00  Hot  rolled  machined  rods  (base) . . 48.00 

Blocks 32.00  Hot  rolled  rods  (base) 40  00 

ingots 38.00  Cold  drawn  rods  (base) 50  00 

Sheet  bars. . . 40.00  Hot  rolled  sheets  (base) 45  00 


OLD  METALS — Dealers’  purchasing  prices  in 

cents  per  pound: 

New  York  Cleveland  Chicago 

Copper,  heavy,  and  crucible.  . . 

...  10.00 

10.50 

10.25 

Copper,  heavy,  and  wire 

....  9.50 

9.50 

9.25 

Copper.light,  and  bottoms. . . 

....  8.50 

8.50 

8.25 

Lead,  heavy 

...  3.75 

3.75 

3.65 

Lead,  tea 

...  2.75 

2.75 

3.00 

Brass,  heavy 

. . . . 5 75 

5.50 

8.00 

Brass,  light 

....  4.25 

4. CO 

4.75 

No.  1 yellow  brass  turnings. . . 

....  5.00 

5.50 

5.00 

Zinc 

. . . . 2.75 

2.25 

2.50 

TIN  PLATES — American  Charcoal  Plates — Bright — Cents  per  lb. 

New 

Cleve- 

York 

land 

Chicago 

“AAA”  Charcoal  Melyn  Grade: 

IC,  20x28,  112  sheets.. 

20.00 

18.25 

18.50 

IX,  20x28,  112  sheets.. 

23.00 

21.00 

20.90 

"A”  Charcoal  Allaways  Grade: 

IC,  20x28,  112  sheets.. 

17.00 

16.00 

17.00 

IX,  20x28,  112  sheets.. 

20.00 

18.75 

19.60 

Coke  Plates,  Bright 

Prime,  20x28  in.: 

100-lb.,  112  sheets 

12  50 

11.00 

14.50 

IC,  112  sheets 

12.80 

11.40 

14.80 

Teme 

Plate 

Small  lots,  8-lb.  Coating: 

100-lb.,  14x20 

7.00 

5.60 

7.25 

IC,  14x20 

7.25 

5.85 

7.40 

MISCELLANEOUS 

Cleve- 

New  York  land  Chicago 

Cotton  waste,  white,  per  lb.  ..  . #0.07i@#0.10  SO.  12  SO.  12 

Cotton  waste,  mixed,  perl  b 055(5). 09  . 09  09 

Wiping  cloths  per  M.,  13ixl3J JO .00  55.00 

Wiping  cloths  per  M.,  13Jx20J.  55  00  65.00 

Sal  soda,  100  lb.  lots 2.80  2.50  2.65 

Roll  sulphur,  36U  lb.  bbl.,  per  100  2 85  3 25  3 ‘0 

Linseed  oil,  per  gal.,  5 bbl.  lots. . . .84  1 00  AJ0 

White  lead,  dry  or  in  oil 1001b.  kegs.  New  York,  12  25 

Red  lead,  dry 1001b.  kegs.  New  York,  2.2s 

Red  lead,  in  oil 1001b.  kegs.  New  York,  13  . 75 

Fireclay,  per  75  lb.  bag 

Coke,  prompt  furnace,  Connellsville..  .per  net  ton  -'@£3.30 
Coke,  prompt  foundry,  Connellsville..  .per  net  ton  S4  25@S1.75 


75-10% 


SHOP  SUPPLIES 

Current  Discounts  from  Standard  Lists 


New  Cleve- 
York  land  Chicago 

Machine  Bolts: 

All  sizes  up  to  1x30  in 60-5%  60-10%  60-10-10% 

U and  Ux3  in.  up  to  12  in 50%  60-10-10%  60-10% 

With  cold  punchtd  sq.  nuts 50%  

With  hot  pressed  hex.  nuts  up  to  1x30 

in.  (plus  std.  eztra  of  10%) 55%  S4.00  off 

Button  head  bolts,  with  hex.  nuts 35%  S3.90  net  

Hex.  head  and  hex.  nut  bolts 40%  65-5% 

Lag  screws,  coach  screws 65%  65-5% 

Square  and  hex.  head  cap  screws. . . .75—10%  75%  70-10% 

Carriage  bolts,  up  to  1 in.  x 30  in. 50-10%  60-10%  50-5% 

Bolt  ends,  with  hot  pressed  nuts 60%  55% 

Tap  bolts,  hex.  heads 25%  

Semi-finished  nuts  | and  larger 75%  75-10%  80% 

Case-hardened  nuts 65%  

W ashers.caat  iron,  J in.,  per  1001b.  (net)  34 . 50  23..  50  - .-#3.50 

Washers, cast  iron, |in. per  100  lb.  (net)  3.75  3.50  3.50 

Washers,  round  plate,  per  100  lb.  Off  list  4.00  .....  3.50  net 

Nuts,  hot  pressed,  sq.,  per  100  lb.  Off  list  3.00  3.50  4.00 

Nuts,  hot  pressed,  hex.,  oer  1001b.  Off  list  3 00  3.50  4.00 

Nuts,  cold  punched,  sq., per  100 lb.Off list  3.00  3.50  4.00 

Nuts,cold  punched, hex.,per  100  Ib.Off  list  3.00  3.50  4.00 

Rivets: 

Rivets,  A in.  dia.  and  smaller 60-5%  60-10-10%  65-5% 

Rivets,  tinned 60-5%  60-10-10%  4lc.net 

Button  heads  j-in.,  J-in.,  1x2  in.  to  5 

in.,  per  100  lb (net)  23.35  33.25  # 3.00 

Cone  heads,  ditto (net)  3.45  3.35  3.10 

li  to  lj-in.  long,  all  diameters, 

EXT RA  per  100  lb 0.25  0.15 

fin.  diameter EXTRA  0 15  0.15 

i in.  diameter EXTRA  0 50  0.50 

1 in.  long,  and  shorter EXTRA  0.50  0.50 

Longer  than  5 in EXTRA  0.25  0.25 

Less  than  200  lb EXTRA  0 50  0.50 

Countersunk  heads EXTRA  0.35  23.35  base 

Copper  rivets 60-5%  50%  50-10% 

Copper  burs 40%  50%  

Lard  cutting  oil  (50  gal.  bbl.)  per  gal.  20  65  20.50  20.67J 

Machine  oil,  lubricating, (50  gal.  bbl.) 

per  gal 0.45  0.35  0.40 

Belting — Present  discounrs  from  list  in 
fair  quantities  (§  doz.  rolls) 

Leather: 

Light  grade 50%  50-5%  60-10% 

Medium  grade 40-5%  40-10-2$%-  50% 


-23.50 
3.50 
3 . 50  net 
4.00 
4.00 
4.00 
4.00 


New  York,  12  25 
New  York,  12. 25 
New  York,  13.75 
.80  1 00 


Heavy  grade 35% 

Rubber  and  duck: 

First  grade 60-5% 

Second  grade 60-10-5% 

Abrasive  materials — In  sheets 9x1 1 in. : 

No.  1 grade,  per  ream  of  480  sheets, 

Flint  paper  25.84 

Emery  paper  , 8.80 

Emery  cloth 27.84 

Flint  cloth,  regular  weight,  width  3J 
in.,  No.  1 grade,  per  50  yd.  roll,  4.50 
Emery  discs,  6 in.  dia.,  No.  1 grade, 
per  100. 

Paper 1.32 

Cloth 3.02 


40%  40-5% 

50-10%  40-10% 
60-5%  60-5% 
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VoL  66,  No.  16 


NEW  tmd.  ENLARGED 


Machine  Tools  and 
Machinery  Wanted 

Machinery  want*  published 
without  chars* 


Machine  Tools 


Ind.,  Alexandria The  Zelgler  Mfg.  Co., 

manufacturers  of  metal  stampings,  etc. — 

Ont  small  straightening  roll. 

Two  squaring  shears,  72  in.  to  120  in. 
lOM. 

One  No.  6 inclinable  geared  Bliss  press. 

One  small  japanning  and  enameling  out- 
fit. 

One  spot  welder. 

One  rotary  slitting  shear,  geared. 

One  large  arch  screw  press  for  die  tryout 
in  toolroom.  No.  3 Bliss  preferred. 

One  Universal  grinder,  12  In.  x 36  In. 

One  pendulum  foot  press. 

Circle  shear  No.  14. 

Three  thread  rollers  for  sheet  metal. 

Pour  study  threaders. 

Four  nut  tappers. 

Two  rotary  annealing  furnaces. 

Pour  rotary  washers. 

One  plain  grinder.  6 in.  x 32  In. 

Five  drill  presses. 

Five  small  tapping  machines. 

Two  production  hardening  and  heat 
treating  furnaces. 

One  continuous  production  rotary  millers. 

Ind.,  Evansville — The  Faultless  Caster 
Co.,  Strlngtown  Bd. — single  stroke  header. 

Ky„  Louisville — The  Louisville  Machine 
Co.,  308  East  Main  St. — turret  lathes  and 
one  24  In.  drill  press. 

Mass.,  Chelsea — R.  T.  Oreen  Co.,  210 
Marginal  St. — heavy  bending  rolls  and  air 
compressor  of  about  600  cu.ft.  capacity. 

Mass.,  Worcester — The  Matthews  Mfg. 
Co.,  104  Gold  St. — surface  grinder. 

Mich.,  Ann  Arbor — The  Bd.  Regents, 
University  of  Michigan— equipment  for  en- 
gineering shops. 

Mich.,  Detroit — Schiftman  & Co.,  327  East 
Fort  St. — wood  turning  lathe. 

Mo.,  Joplin — G.  S.  Davis  Studio,  1044 
Main  St. — drill  press  and  lathe  for  power 
machine  shop. 

Mo.,  Joplin — The  Economy  Furniture 
Co.,  916  Main  St.,  W.  B.  Hunt,  Purch.  Agt. 
—power  wood  lathe. 

Mo..  JopUn — The  Casper  County  Electric 
Supply  Co.,  14121  Main  St.,  A.  Steincoft, 
Purch.  Agt. — air  compressor  and  lathe  for 
power. 

Mo.,  Joplin — J.  Doke,  308  East  7th  St. — 
power  drill  press. 

Mo.,  Joplin — Parmer  Bros.,  7th  and  Vir- 
ginia Aves.,  C.  R.  Parmer,  Purch.  Agt. — 
power  drill  press  and  power  lathe  for 
garage  machine  shop. 

Mo„  Webb  City— J.  A.  Sorg,  North  Hall 
and  Daugherty  Sts. — power  lathe. 

Mo.,  Webb  City— The  Wilhite  Auto 
Painting  & Top  Co.  North  Hall  St.  and 
Bway.,  J.  F.  Wilhite,  Purch.  Agt. — drill 
press,  lathe  and  grinder  for  power. 

Neb.,  Lincoln — The  Pearl  Furnace  Co., 
1023  O St„  (sheet  metal  workers) — J.  B. 
Van  Velkinburgh,  Purch.  Agt. — 42  in.  pipe 
mandrel  and  30  In.  square  shears. 


N.  V..  Buffalo— McKaig-Hatch  Co.,  Skfl- 
len  St.  along  the  tracks  of  the  New  York 
Central  R.R. — drop  hammers,  machinery 
and  equipment  for  forge  shop. 

N.  V.,  Elmira — The  Highway  Products 
A Mfg.  Co.,  735  Baldwin  St. — sheet  metal 
working  tools  and  equipment  for  the  manu- 
facture of  corrugated  Iron  culverts,  18  ln.- 
48  in.  diameter. 

N.  Y„  Hlcksvllle  — Karlson-Lee  — Star 
drilling  machine. 

N.  Y„  Lancaster — The  Bd.  Educ.,  F.  A. 
Schaefer,  Purch.  Agt. — wood  and  metal 
working  tools  for  manual  training  classes 
In  high  school. 

N.  Y„  Mayvllle — F.  M.  Watte — small 
tools  and  machinery  for  garage  now  under 
construction. 

N.  Y.,  New  York— C.  R.  Bates  Co.,  Inc., 
21  Howard  St.,  manufacturer  of  railroad 
and  shipbuilders  supplies — metal  cutting 
tools  and  drills. 

N.  Y„  North  Tonawanda — White  A 
Haskell  Co.,  Main  St. — one  14  in.  lathe; 
small  drill  press ; air  compressor  and  tank, 
for  machinery  and  repair  shop. 

N.  Y„  Ogdensbnrg — The  Ogdensburg 
Water  Wks.  Dept.,  D.  J.  Crichton.  Purch. 
Agt. — power  driven  pipe  threading  and 
tapping  machine. 

N.  Y„  Bochester — B.  G.  CoBtloh,  251 
Hayward  Ave.  — tools,  machinery  and 
equipment  for  repairing  gas  motors. 

N.  Y„  Bochester — H.  Lipshits,  461 
Joseph  Ave. — one  16  in.  jointer,  16  In.  rip 
saw,  wood  turning  lathe,  bore  machine  and 
spindle. 

N.  Y..  Watertown — H.  Derouln  Co.,  137 
Charles  St. — sheet  metal  working  machin- 
ery and  equipment. 

O. ,  Alliance— The  Safety  Ice  Pick  Co., 
808  East  Cambridge  St..  G.  Trumpeter, 
Genl.  Mgr. — general  machinery  for  ice 
pick  factory. 

O.,  Youngstown — The  Youngstown  Sheet 
A Tube  Co.,  East  Youngstown  St.,  Address 
Purch.  Dept. — machinery  for  the  manufac- 
ture of  steel  plates. 

Pa.,  Pittsburgh — The  American  Mine 
Equipment  Co.,  W.  D.  Stockly,  Purch.  Agt. 
— two  punch  presses,  equivalent  to  the 
Niagara  No.  37  plain  press,  2 In.  stroke, 
3 in.  hole  for  punch  shank. 

Pa..  Pittsburgh — The  Edgewater  Steel 
Co.,  Edgewater  Sta.,  W.  A.  McKean,  Purch. 
Agt. — one  Ridgway  type  hub  facing  ma- 
chine for  car  wheels,  motor  driven. 

8.  C„  Lena — H.  L.  Lawton — one  hundred 
eleven  ft.  of  shafting,  8 4ft  in.  collars,  3 
bevel  gear3  24  in.  diameter  4ft  in.  teeth,  6 
flange  couplings,  16  pillow  boxes. 

Vt„  Burke — Wiggins  Machine  & Mfg.  Co., 
Inc.,  A.  V.  Wiggins,  Pres. — turners  and 
turret  equipment  for  3 X 36  Jones  & Lam- 
son  and  No.  4 Warner  & Swasey  turret 
lathes,  (used). 

Va„  Norfolk— J.  B.  Porter,  P.  O.  Box 
256 — tinners  squaring  shears  to  cut  up  to 
20  gauge,  also  tinners  cornice  brake, 
(used). 

Wls.,  Manitowoc  — The  Hamacheck- 
Bleser  Co.,  11th  and  Franklin  Sts. — presses 
and  repair  equipment  for  proposed  garage 
and  repair  shop. 


Machinery 


Ain.,  Sheffield — K.  Sparks — dredging  ma- 
chinery to  dig  sand  and  gravel  and  deliver 
same  on  barges.  Including  chain,  bucket, 
dredge  with  6 to  7 cu.ft.  bucket  and  about 
60  ft.  ladder. 

Conn.,  Ansonla — The  Jayne  Garage,  163 
Wakelee  Ave.— one  ton  chain  hoist. 

Conn.,  Bridgeport — R.  H.  Gorham,  R.  F. 
D.  3— one  ton  chain  hoist  for  farm. 

In..  Doe  Moines — The  Bd.  Educ.,  G.  L. 
Garton.  Secy. — manual  training  shops  and 
machinery  for  Theodore  Roosevelt  High 
School. 

III.,  Pontine — The  Allen  Candy  Co. — ice 
machinery  for  proposed  ice  plant. 

Ind.,  East  Chicago — The  Green  Eng.  Co- 
Kennedy  St. — belt  driven  air  compressor  of 
300-450  cu.ft.  capacity  to  operate  on  80- 
loo  lb.  pressure,  (used). 

Kan.,  Pittsburg — The  Pittsburg  Candy 
Co.,  1211  North  Bway. — machinery  for 
making  candy. 

Ky.,  Sturgis — W.  Herbert — complete  line 
of  coal  mining  machinery,  including  hoists, 
conveyors,  washing  machinery,  mine  and 
power  plant  equipment. 

Mass-  Fall  River — Fyans,  Fraser  A 

Blackway  Co.,  83  Ana  wan  St. — dyeing  ma- 
chine for  cotton  goods,  (continuous). 

Me.,  East  Wilton  (Wilton  P.  O.) — Gled- 
hlll  Woolen  Co. — 2 Jack  winder  machines. 

Mich.,  Detroit — A.  W.  Fellers,  6035  14th 
Ave. — woodworking  equipment  Including 
matcher  and  finishing  machine. 

Mich-  St.  Clali— The  Diamond  Crystal 
Salt  Co-  F.  Moore,  Mgr. — equipment  for 
proposed  plant  at  Courtright,  to  have  ca- 
pacity of  700  bbL  dally. 

Mo.,  JopUn — The  Joplin  Marble  Wks., 
1047  Main  St-  W.  D.  Northern,  Purch.  Agt. 
— automatic  driUing  machinery  and  power 
hammers. 

Mo-  JopUn — The  Monarch  Garage,  410 
Penna  Ave.,  R.  A.  Nicely.  Purch.  Agt. — 
leather  working  machinery  for  automobile 
upholstery  department. 

Mo..  JopUn— Walkers  Planing  Mill,  1305 
Joplin  St.,  H.  H.  Walker,  Purch.  Agt. — 
woodworking  machinery  for  the  manufac- 
ture of  wooden  boxes. 

Mo-  JopUn — The  Ward  Optical  Co-  530 
Main  St..  W.  E.  Ward,  Purch.  Agt. — power 
optical  grinder. 

Mo.,  Springfield — The  Saint  Louis — San 

Francisco  R.  R-  B.  T.  Wood,  Vice-Pres. 
and  Ch.  Purch.  Officer — 3200,000  worth  of 
machinery  for  repair  shops  here. 

Mo-  St.  Lonls — L.  Lltch.  2927  South  13th 
St. — printing  press. 

Mo.,  St.  Lonls— D.  O.  O’Leary,  8600 
Bellegrade  St. — woodworking  machinery. 

Mo.,  st.  lonls — G.  Stein,  1229|  Chauteau 
St. — printing  press. 

Mo..  Webb  City — Denny-Maler  Uphol- 
stering Co.,  210  North  Main  St. — planer, 
wood  lathe  for  furniture  repairing  also 
woodworking  machinery. 
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Neb.,  Lincoln — The  Lincoln  Storage  Bat- 
tery Co.,  1425  N St.,  R.  C.  F.elds,  Mgr. — 
; rid  moulds  for  51  in.  x 4|  in.  x 1 in.  and 
for  51  in.  x 4J  in.  x 1 in.  battery  grids, 
both  for  straight  lug  grids. 

Neb..  Lincoln — The  Port  Huron  Mchy. 
Co.,  817  R St.,  tractor  supply  house,  W.  J. 
rd  wards.  Purch.  Agt.— power  hack  saw 
and  2 hp.  electric  motor,  (used). 

Neb..  Lincoln — The  Ziegler  Battery  Co., 
1609  N St..  G.  Ziegler,  Purch.  Agt.— will 
install  electrical  department  for  repair  of 
automobile  generators  and  starting  motors, 
and  is  in  the  . market  for  repair  parts  and 
replacement  material. 

N.  Y„  Avon — The  Avon  Knitting  Co., 
Inc..  C.  T.  Davis,  Secy. — machinery  for 
the  manufacture  of  knit  goods. 

N.  Y..  Binghamton — '.T.  H.  Carver  Co., 
Inc.,  72  State  St.,'  J.  H.  Carver,  Purch. 
Agt. — flat  four  wheel  industrial  trucks  and 
one  large  else  paper  baler. 

N.  Y„  Brooklyn— The  Natl.  Fdry.  Co.,  10 
Sandford  St.— electric  arc  welding  outfit 
with  7 J hp.,  d.c.  motor  and  generator. 

N.  Y„  Buffalo — The  Richardson  & Boyn- 
ton Co.,  Kensington  Ave. — foundry  ma- 
chinery and  equipment. 

N.  Y„  Dexter — The  Dexter  Sulphite  Pulp 
ft  Paper  Co.,  C.  Campbell,  Purch.  Agt. — 
paper  cutting  and  slitting  machinery. 

N.  Y.,  Friendship — F.  J.  Moser— com- 
pressor, small  2 stage,  capacity  25  to  60 
ft.  per  min.,  pressure  250  lbs. 

N.  Y..  Geneva — W.  L.  Packard,  780  South 
Main  St. — one  No.  5 magazine  for  printing 
job  work  office. 

N.  Y.,  Hammand — The  J.  R.  Scanlon  Co., 
Main  and  Depot  Sts.,  J.  R.  Scanlon,  Purch. 
Agrt. — one  portable  forge  and  blower ; bat- 
tery charging  outfit  and  panel. 

N.  Y.,  HarrlsvlUe — The  Diana  Paper  Co. 
— paper  cutting  and  slitting  machinery. 

N.  Y.,  Long  Island  City— The  Cornelllst 
Textile  Corp.,  46  Jamaica  Ave. — tentering 
machine,  (used). 

■ N.  Y..  New  York — The  Gloria  Knitting 
Mills.  Inc.,  27  East  21st  St. — several  8 in. 
Brlnton  knit  machines  and  ribbing  ma- 
chines. 

N.  Y..  New  York — The  Hammond  Type- 
writer Co..  637  East  69th  St. — locomotive 
crane,  40-60  ft.  boom,  with  electric  or  gaso- 
line hoist. 

N.  Y.,  New  York— The  International 
Paper  Co.,  30  Broad  St. — paper  cutting 
and  slitting  machinery. 

N.  Y.,  Now  York — Neemes  Bros.,  Inc., 
206-18  1st  St.,  R.  R Rees,  Purch.  Agt. — 
air  chippers  for  chipping  cast  iron  cast- 
ings ; 3 or  5 ton  jib  crane  ;j  cupalo  bottom 
for  60  In.  shell;  air  compressor  of  about 
176  cu.ft. 

N.  Y..  Norfolk — The  Hanna  Paper  Corp., 
W.  Simons.  Purch.  Agt. — paper  cutting  and 
slitting  machinery. 

N.  Y.,  Port  Gibson — H.  R Ericson — 
small  or  medium  sized  printing  press. 

X.  Y..  Potsdam — The  Racquette  River 
Pap^r  Co.,  R.  E.  Sisson,  Purch.  Agt. — 
paper  cutting  and  slitting  machinery  for 
kraft  paper. 

N.  Y.,  Rochester — A.  W.  Hopeman  & 
Sons  Co.,  Lyell  Ave. — machinery  for  furni- 
ture plant  now  in  course  of  construction. 

N.  Y..  Sliver  Creek — J.  U.  Hammond — 
machinery  for  bottling  beverages  and 
roasting  coffee,  for  proposed  factory  in 
Jamestown. 

X.  Y.,  Utica. — The  Boonvllle  Sand  Corp., 
H.  V.  Owens,  Purch.  Agt. — sand  and  gravel 
conveying,  screening  and  grading  equip- 
ment. 

X.  C.,  Burlington — T.  J.  Homer — ma- 
chinery and  outfit  for  the  manufacture  of 
mattresses,  (used). 

X.  C..  Mebane — Crawford  A Crawford, 
J.  Crawford,  Purch.  Agt. — wood  veneering 
machinery,  (new  or  used). 

X.  C.,  Salisbury— J.  T.  Wyatt,  Box  10, 
manuafeturer  of  paint — paint  grinding  mill, 
(used). 

O. .  Cleveland — The  Cleveland  Graphite 
Bronze  Co.,  2906  Chester  Ave. — one  6x8 
air  compressor. 

O.,  Youngstown — The  Lake  Erie  Lime- 
stone Co.,  906  Wick  Bldg. — one  conveyor 
about  130  ft.  long,  30  in.  belt,  and  one 
rotary  screen. 

Pa,  Franklin  <3.  E.  Glines  and  F.  A. 
Howard — $10,000  worth  of  refrigeration 
machinery  for  proposed  milk  plant  on  10th 


Pa,  Norristown — The  Amer.  Asbestos 
Co,  Strgr.  and  Stnbrdg. — heavty  belting 
looms  for  making  solid  woven  belting  from 
3-10  in.  and  about  g-g  in.  thickness. 

Pa,  Phils — The  Chesterman  Leeland 
Co,  902  Montgomery  St. — small  finishing 
machine  for  elastic  webbing  making. 

Pa.,  Phlla. — Wertz  $ Volk,  c/o  D.  D. 
Wertz,  Archt,  Real  Estate  Trust  Bldg. — 
steam  kettles  conveyors,  etc,  for  slaughter 
house. 

Pa,  Pittsburgh — The  Amer.  Sheet  & Tin 
Plate  Co,  Frick  Bldg,  M.  S.  Dennis,  Purch. 
Agt. — jib  crane  and  traveling  crane. 

Pa,  Pittsburgh  — The  Pittsburgh  Des 
Moines  Steel  Co. — 10  ton,  8 motor  fcrane, 
23  ft.  9 in.  span. 

S.  C„  Greenwood — M.  C.  Marshall — com- 
plete line  of  canning  machinery  and  equip- 
ment for  canning  fruits  and  vegetables. 

Va,  Norfolk — E.  B.  Murchant,  Genl. 
Delivery — combination  woodworking  ma- 
chinery, (used). 

Va,  Roanoke — C.  Dinguid,  824  13th  St. 
— complete  line  of  machinery  for  the  manu- 
facture of  brooms. 

Va.,  Waverly — The  Natl.  Peanuts  Prod- 
uct Co,  C.  E.  Reick,  Mgr. — peanut  butter 
mill  and  miscellaneous  candy  manufactur- 
ing machinery,  (new  or  used). 

Va,  Winchester — The  Winchester  Lum- 
ber Corp,  W.  B.  Cornwell.  GenL  Mgr. — 
machinery  for  the  manufacture  of  hard 
wood  flooring,  (used). 

Wls,  Blair — The  Blair  Canning  Co,  A. 
J.  Boe,  Purch.  Agt. — hullers,  viners, 
sorters,  operated  by  line  Bhaft,  for  vege- 
table canning  plant. 

Wis,  Eden — The  Empire  Dairy  Co,  c/o 

B.  McCrory,  Route  1 — creamery  machinery 
including  separators,  churns  and  testers. 

Wls,  Holmon — The  Holmen  Creamery 
Assn,  V.  Keppel,  Mgr. — modern  butter 
making  machinery,  shafting,  belting,  etc, 
for  proposed  creamery. 

Wls,  Milwaukee — The  Ideal  Dairy  Co, 
c/o  G.  R Welland,  415  S2nd  Ave.— dairy 
products  machinery,  separators,  churns  and 
print  machines,  steam  power  driven. 

Wis,  Milwaukee — J.  Merkowskl,  926 
16th  Ave. — portable  saw  mill  to  saw  logs 
about  18  in.  in  diameter. 

Wls,  Milwaukee — The  Monarch  Mfg. 
Co,  70  Chicago  St,  manufacturers  of  over- 
alls, clothing,  etc,  S.  Brochman,  Purch. 
Agt. — power  stitching  and  stamping  ma- 
chines. 

Wls,  Milwaukee — R Tubesing,  852  6th 
St. — gas  storage  tank  and  pump. 

Wls,  New  London — Hamilton  ft  Sons  Co, 
E.  Hamilton,  Pres. — canning  machinery  and 
conveying  machinery  for  proposed  cannery. 

Wis,  Stevens  Point — The  Pfiflw  Lumber 
Co,  229  Franklin  St.— electric  motors, 
woodworking  machinery,  planers,  lathes, 
etc. 

Oat,  Dundas— The  Thornton  Blanket  ft 
Woolen  Co,  R R.  No.  1. — woolen  weaving 
and  picking  machinery. 

Ont,  Galt — The  Riverside  Silk  Mills. 
River  St. — special  machinery  and  equip- 
ment for  the  manufacture  of  silk. 

Ont,  Guelph — The  Dominion  Linens, 
Ltd,  D.  M.  Sanson.  Pres. — additional 
machinery  and  equipment.  Estimated 
cost,  $40,000. 

Ont,  London — The  Pure  Gasoline  Co,  362 
Dundas  St,  J.  Factor,  Mgr. — gasoline  and 
lubrication  equipment  for  proposed  gaso- 
line stations. 

Ont,  London — T.  Terry,  150  Fullerton 
St. — -machine  shop  equipment. 

Ont,  Port  Stanley — The  London  Port 
Stanley  Ry„  London — $35,000  worth  of 
electrically  operated  dmachinery  including, 
buckets,  derrick  and  operated  machinery 
for  coal  handling  depot. 

Ont,  St.  Mary’s — The  Hurlbut  Shoe  Co, 

C.  E.  Hurlbut,  Mgr. — special  shoe  ma- 
chinery and  equipmemnt.  Estimated  cost, 
$30,000. 

Ont,  Toronto — The  Orange  Crush  Bot- 
tlers, Ltd,  100  Claremont  St.— equipment 
for  branch  bottling  plants  at  London  and 
Windsor.  Estimated  cost,  $30,000. 


Metal  Working  Shops 


Cal,  Oakland — C.  A.  Hancock,  c/o  H. 
J.  Christensen.  Federal  Bldg,  has  awarded 
the  contract  for  the  construction  of  a 1 
story  garage  on  23rd  and  Valdez  Sts.  Es- 
timated Cost,  $40,000. 


Cab,  Oakland — The  Universal  Products 
Co,  Thayer  Bldg,  has  had  sketches  made 
for  the  construction  of  a factory  for  the 
manufacture  of  household  products.  Es- 
timated cost.  $100,000.  F.  H.  Horswill, 
Thayer  Bldg,  Archt. 

Cal,  gan  Francisco — D.  A.  Reidy,  Archt, 
Pacific  Bldg,  is  receiving  bids  for  the  con- 
struction of  a 1 story  factory  on  Bryant 
and  Sterling  Sts,  for  the  Magnolia  Metal 
Co,  Pacific  Bldg.  Estimated  cost,  $12,000. 

Cal,  San  Francisco-— The  United  Garage 
Co,  c/o  O'Brien  Bros,  Inc,  Archts,  240 
Montgomery  St,  Is  having  plans  prepared 
for  the  construction  of  a 5 story  commer- 
cial garage  on  Ellis  St.  near  Mason  8t. 
Estimated  cost  $165,000.  - 

Cal,  San  Jose — N.  Kooser,  446  South 
2nd  St,  has  awarded  the  contract  for  the 
construction  of  a 2 story  garage  on  River 
and  Santa  Clara  Sts.  Estimated  cost,  $40,- 
000.  Hayes  ft  Canelo,  lessees. 

Conn,  Stamford — The  Victor-Page  Motor 
Corp,  Farmingdale,  N.  Y,  has  awarded 
the  contract  for  the  construction  of  a 1 
story,  60  x 200  ft  factory,  (1st  unit)  on 
Melrose  Ave,  here.  Estimated  cost, 
$40,000. 


o.  V,  WMn.—  W.  W.  .Diggs,  IdXU  IfUl 

St,  N.W,  has  awarded  the  contract  for  the 
construction  of  a garage.  Estimated  cost. 
$85,000. 

Ill-,  Dixon — EL  R.  Watts  has  awarded 
the  contract  for  the  construction  of  a 1 
story,  54  x 150  ft.  garage.  Estimated  oast, 
$40,000.  Noted  March  80. 


HL.  Joliet — The  Reo  Joliet  Sales  ft  Serv- 
ice Co,  121  South  Bluff  St,  will  soon 
award  the  contract  for  the  construction  of 
a 1 story,  50  x 124  ft.  garage.  Estimated 
cost,  $42,000.  Private  plans. 

Maos,  Charlestown — D.  J.  Kane,  78  Tre- 
mont  St,  Boston,  has  awarded  the  contract 
for  the  construction  of  a 2 story,  103  x 
120  ft.  garage  on  Warren  St.  Estimated 
cost,  $60,000. 

Maas,  Springfield — The  U.  8.  Spring  Bed 
Co,  228  Blmle  Ave,  has  awarded  the  con- 
tract for  the  construction  of  a 1 and  2 
story.  70  x 100  ft.  and  60  x 100  ft.  addition 
to  its  plant.  Estimated  cost,  $40,000. 

Mich,  Ann  Arbor — The  Bd.  Regents, 
University  of  Michigan,  will  soon  award 
the  contract  for  the  construction  of  - a 4 
story,  189  x 248  ft.  engineering  building, 
shops  and  laboratory,  on  East  University 
Ave.  Smith,  Hlnchman  ft  Gryils,  710 
Washington  Arcade,  Detroit,  Bngrs.  Noted 
Dec.  16. 


Mich.,  Detroit — M.  Zack,  121  Josephine 
St,  is  having  plans  prepared  for  the  con- 
struction of  a 1 story,  22  x 60  x 86  ft. 
machine  shop  and  garage  on  Holbrook  St. 
Estimated  cost,  $20,000.  J.  Weinberg,  401 
Congress  Bldg,  Archt. 

Mo,  Jefferson  City  — The  Automatic 
Water  Pump  Mfg.  Co,  236  East  High  St, 
will  build  six  or  seven  1 story  factory 
buildings.  Estimated  cost,  $100,000.  Noted 
March  30. 


Mo,  St.  Louis — The  Johnson  Automobile 
Co,  3667  Olive  St,  will  soon  award  the 
contract  for  the  construction  of  a 2 story 
50  x 52  ft.  garage  on  Olive  St.  Estimated 
cost,  $45,000.  W.  L.  Johnson,  Pres.  W.  P. 
McMahon,  Title  Guaranty  Bldg,  Archts. 
Noted  March  30. 

N.  Y„  Buffalo—  E.  R Emig.  871  East 
Ferry  St,  plana  to  build  a machine  shop 
on  East  Ferry  St.  Estimated  cost,  $10,- 
000.  Architect  not  selected. 

N.  Y„  Buffalo— The  New  York  Central 
RR,  Grand  Central  Terminal,  New  York, 
plans  to  build  a forge  shop  here.  Esti- 
mated cost,  $12,000.  McKaig  Hatch  Co, 
1584  Niagara  St,  Archts. 

N.  Y,  Buffalo — The  Stearns  Electric 
Equipment  Co,  66  Bway,  plans  to  build 
an  addition  to  its  shop.  Estimated  cost, 
$12,000.  Architect  not  announced. 

N.  Y„  Falconer — C.  J.  Wilcox,  Ashvflle. 
plans  to  build  a 2 story,  50  x 180  ft  fac- 
tory on  East  Main  St,  here.  Estimated 
cost.  $10,000.  Architect  not  announced. 
Progressive  Machine  Co,  lessee. 

N.  Y„  New  York — The  Prudential  Iron 
Co,  633  Concord  Ave,  plans  to  construct 
a plant  and  office  building  on  140th  St. 
adjoining  the  New  York,  New  Haven  & 
Hartford  R.R  tracks.  Estimated  cost. 
$160,000.  Architect  not  selected. 

O,  Willoughby — L.  Martin  ft  Sons. 
Curtland,  (Willoughby  P.  o.).  are  having 
plans  prepared  for  the  construction  of  a 
1 story,  66  x 82  ft.  garage  here.  Estimated 
t > S40.000  Private  plans.' 
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Pfc.,  Greenville — The  DuRoth  Steel  Truck 
& Car  Wheel  Co.  plans  to  build  a factory 
on  Osgood  St.,  here.  Architect  not  selected. 

Pa.,  Phils. — W.  L.  Charr,  Archt..  149 
South  4th  St.,  is  receiving  bids  for  the  con- 
struction of  a 1 story.  70  x 160  ft.  garage 
on  Frankford  and  Clementine  Aves.,  for 
A.  Salot,  3183  Frankford  Ave.  Estimated 
cost,  $90,000. 

Pa.,  Phila.— R.  W.  Pollock,  Archt.,  1802 
Chestnut  St.,  will  receive  bids  until  May  1 
for  the  construction  of  a 2 story,  46  x 62 
ft.  sales  and  service  station  at  1165-67 
South  Broad  St.,  for  J.  A.  Cunningham. 
Estimated  cost,  $80,000. 

Tex.,  Beaumont — The  Brooks  Supply  Co., 
799  Franklin  St.,  plans  to  enlarge  its  ma- 
chine shops. 

Utah,  Salt  Lake  City — The  Utah  Steel 
Corp.,  Boston  Bldg.,  plans  to  build  1 story 
blast  furnaces,  near  here.  Estimated  cost, 
$500,000.  A.  J.  McKeen  Co..  2422  Euclid 
Ave.,  Cleveland,  O.,  Engrs. 

Wls„  Manltowoe — Hamacheck-Bleser  Co., 
(owner),  11th  and  Franklin  Sts.  and  Smith 
A Reynolds,  archts.,  Dempsey  Bldg.,  archts., 
will  receive  bids  until  April  29,  for  the 
construction  of  a 1 story,  60  x 139  ft. 
garage  and  repair  shop.  Estimated  cost, 
$60,000. 

Wls.,  Milwaukee— R.  Tubesing,  852  6th 
St.,  has  awarded  the  contract  for  the  con- 
struction of  a 2 story.  32  x 120  ft.  garage 
on  Fond  du  lac  Ave.  Estimated  cost, 
$40,000. 

Ont.,  London — The  Pure  Gasoline  Co.,  862 
Dundas  St.,  will  build  and  equip  15  modern 
gasoline  stations.  Estimated  cost,  $150,- 
000.  j.  Factor,  Mgr. 

Ont.,  London — T.  Terry,  160  Fullerton 
St.,  will  soon  award  the  contract  for  the 
construction  of  a 1 story,  50  x 200  ft. 
garage  and  machine  shop.  Estimated 
cost,  $25,000.  Private  plans. 

Ont..  Ottawa — The  Beach  Motors,  Ltd., 
186  Albert  St.,  will  build  a 2 story,  133  x 
200  ft.  garage  on  Bank  St.  Estimated  cost, 
$100,000. 

H.  T„  Pearl  Harbor — The  Bureau  of 
Yards  and  Docks,  Navy  Dept.,  Wash.,  D. 
C.,  will  receive  bids  until  June  7 for  the 
completion  of  a machine  shop  here. 


General  Manufacturing 


Cal.,  Hayward — P.  Verzic  is  having  plans 
prepared  for  the  construction  of  a 1 story 
bakery  on  Castro  St.  between  A and  B 
Sts.  Estimated  cost,  $20,000.  Sorenson 
Bros.,  1110  C St.,  Archt. 

CaL,  San  Francisco  — The  Gragnano 
Products  Co.,  Inc.,  823  Valencia  St.,‘  is 
having  plans  prepared  for  the  construction 
of  a 2 story  paste  factory  on  20th  Rt.  and 
Potrero  Ave.  Estimated  cost,  $20,000. 
A.  J.  Horstman,  Anglo  Bldg.,  16th  and 
Mission  Sts.,  Archt. 

CaL,  San  Francisco  — The  Natl.  Ice 
Cream  Co.,  371  Guerrero  St.,  has  had  plans 
prepared  for  the  construction  of  a 2 story 
warehouse  and  packing  plant  on  Guerrero 
St.  near  16th  St.  Estimated  cost,  $26,000. 
W.  Mooser,  Nevada  Bank  Bldg.,  Archt. 

CaL.  San  Francisco- — The  Southern  Pa- 
cific Co.,  S.  P.  Bldg.,  and  the  Pacific  Fruit 
Express  Co..  65  Market  SL,  are  having 
plans  prepared  for  the  construction  of  an 
ice  and  loading  plant  on  Bakersfield  St. 
Estimated  cost,  $400,000.  W.  C.  Phillips 
Co..  311  California  St.,  Engrs. 

Cal.,  San  Lnls  Obispo — G.  Jacobs  has 
awarded  .the  contract  for  the  construction 
of  a 2 story  bakery!  Estimated  cost, 
$19,000.  . 

CaL,  San  Rafael — The  San  Rafael  Ice 
Co.  plans,  to  build  a 50  x loo  ft.  ice  plant, 
to  have  capacity  of  15  ton  per  day.  Esti- 
mated cost,  $50,000.  E.  P.  Grady,  Pres. 
Architect  ,nqt  selected. 

Fla.,  Orlando — The  Orlando  Water  ’ A 
Light  Co. .plans  to  increase  capacity  of  gas 
plant  from  360.000  to  1,000,000  ft.  per  day. 
Estimated  cost,. $75. 000. 

111.,  Chicago— A.  S.  Ahlschuler,  Archt., 
28  East  Jackson  Blvd..  will  soon  receive 
bids  for  the -construction  of  a 6 story,  170 
x 177  ft.  printing  plant  on  Prairie  Ave. 
and  20th  St.,  for  the  Atwell  Printing  A 
Binding  Co.,  Sherman  and  Polk  Sts.  Esti- 
mated cost,  $700,000.  Noted  Jan.  12. 

ni.,  Chicago  — The  Paasche  Air  Brush 
Co.  1219  West  Washington  St.,  has 
awarded  the  contract  for  the  construction 
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of  a 2 story,  150  x 150  ft.  factory  at 
1909-16  Diversey  Parkway.  Estimated 
cost,  $75,000.  Noted  March  30. 

nL,  Clinton — The  Puritan  Products  Co. 
plans  to  build  a 2 story.  66  x 132  ft.  dairy 
and  creamery.  Estimated  cost,  $60,000. 
Architect  not  selected. 

111.,  East  St.  Louis— The  Highland  Ice 
Cream  Co.  will  build  a 1 story,  45  x 106 
ft.,  57  x 58  ft.  and  26  X 30  ft.  Ice  cream 
plant  on  St.  Clair  St.  Estimated  cost, 
$75,000. 

111.,  Pontiac — The  Allen  Candy  Co.  plans 
to  build  a 1 story  Ice  plant.  Estimated 
cost,  $25,000.  Architect  not  selected. 

Ind..  Hammond— M.  R.  Carpenter,  Archt„ 
105  North  Clark  St.,  Chicago,  will  soon 
receive  bids  for  the  construction  of  a 1 
story.  90  x 151  ft.  ice  cream  factory  for 
the  Consumers  Ice  Co.,  c/o  architect.  Esti- 
mated cost,  $50,000. 

Kan.,  Pittsburg — The  Pittsburg  Candy 
Co.  plans  to)  build  a 2 story  candy  factory 
at  1211  North  Bway.  Estimated  cost, 
$20,000. 

Ky.,  Louisville — The  Kentucky  A Indiana 
Dairies  Co.,  500  Fehr  Ave.,  plans  to  con- 
struct a creamery  building  on  Fehr  Ave. 
Estimated  cost,  $6,000.  Architect  not  an- 
nounced. 

Mass.,  Clinton  — The  Bigelow  Hartford 
Carpet  Co.,  58  Main  St.,  Thompsonville, 
Conn.,  is  having  plans  prepared  for  the 
construction  of  a 1 story  dyehouse,  etc. 
Private  plans. 

Mass.,  Lawrence— Walworth  Bros.  Inc., 
Merrimack  St.,  has  awarded  the  contract 
for  the  construction  of  a 3 story,  60  x 180 
ft.  addition  to  its  textile  mill.  Estimated 
cost,  $60,000. 

Mass.,  North  Dlghton— ' The  Mt.  Hope 
Finishing  Co.  will  soon  award  the  contract 
for  the  construction  of  a 1 story,  115  x 300 
ft.  main  building;  1 story,  50  x 150  ft. 
soap  house;  1 story  40  x 155  ft.  dairy;  1 
story,  50  x 150  ft.  chemical  laboratory  and 
four  1 story  steel  storehouses.  Private 
plans. 

Mass..  Sonthboro — The  Dennison  Mfg. 
Co.,  Framingham,  has  awarded  the  con- 
tract for  the  construction!  of  a 4 story,  68 
x 290  ft.  plant,  here,  for  the  manufacture 
of  tags,  etc.  Estimated  cost,  $400,000. 

Mass.,  Springfield— The  Bakery  Finance 
Corp.  (Grocers  Bead  Co.,  owner),  Dexter 
Bldg.,  has  awarded  the  contract  for  the 
construction  of  a 2 story  bakery.  Esti- 
mated cost,  $150,000. 

Mass.,  Springfield  — The  Springfield 
Blower  Co.,  89  Morris  St.,  plans  to  build  a 

1 and  2 story : plant  (blower  systems),  on 
Ashley  St.  Architect  not  selected. 

Mo.,  Hannibal — The  Bluff  City  Shoe  Co., 
c/o  W.  A.  Meyer,  Pres.,  has  awarded  the 
contract  for  the  construction  of  a 2 story 
factory  at  1201  Collier  St.  Estimated 
cost,  $25,000.  Noted  March  2.  ; 

' Mo.,  Jefferson  City— The  Strawboard 
Mfg.  Co.  is  having  plans  prepared  for  the 
construction  of  a 2 story,  60  x 160  ft. 
strawboard  factory.  Estimated  cost.  $36*- 
000.  Private  plans. 

Mo.,  St.  Louis — The  American  Syrup  A 
Preserving  Co..  Ruskin  Ave.,  will  build  a 

2 story.  60  x 255  ft.  warehouse  and  factory 
on  Penrose  Ave.  Estimated  COBt,  $25,000. 
Noted  March  80. 

Minn.,  St.  Paul — The  Daily  News  Pub- 
lishing Co.,  94  East  4th  St;,  has  awarded 
the  contract  for  the  construction  of  a 3 
story,  100  x 150  ft.  newspaper  plant,  etc., 
on  4th  St.  between  Cedar  and  Minnesota 
cts.  Estimated  cost,  $100,000.  Noted 
Feb.  16. 

Mo..  St.  Louis — J.  O.  Chenoweth  Dyeing 
A Cleaning  Co.,  1400  Washington  St.,  will 
soon  award  the  contract  for  the  construc- 
tion of  a 2 story,  119  x 160  ft.  dyeing  and 
cleaning  establishment  on  Delmar  Blvd. 
and  Bayard  Ave.  Estimated  cost,  $50,000. 
A.  B.  Groves  314  North  4th  St.,  Archt. 
Noted  Dec.  15. 

N.  J..  Camden — J.  B.  Van  Scriver  Co.  has 
awarded  the  contract  for  the  construction 
of  a 7 story.  57  x 61  x 199  x 220  ft.  fac- 
tory on  Federal  St.,  for  the  manufacture 
of  furniture.  Estimated  cost,  $600,000. 
Noted  Feb.  23. 

N.  J.,  Trenton — C.  V.  Hill  A Co.,  860 
Pennington  Ave.,  will  build  a 2 story,  48 
x 190  ft.  addition  to  its  refrigerator  works. 
Estimated  cost,  $25,000. 

N.  Y..  Albany — The  Oneida  County 
Creameries  Co.,  Inc.,  Paul  Bldg.,  Utica,  has 
awarded  the  contract  for  the  construction 
of  a milk  plant  on  Tivoli  St.,  here.  Esti- 
mated cost.  $40,000.  Address  S.  J.  Norton, 
432  2nd  Ave..  Albany,  Mgr. 


N.  Y.,  Batavia — The  Gypsolite  Co.,  Inc.. 
has  purchased  a site  on  Harvester  Ave.. 
and  plans  to  build  a 1 story,  60  x 400  ft. 
factory.  Estimated  cost  between  $75,000 
and  $100,000.  Address  J.  F.  Haggerty, 
Pres.,  66  Bedford  Ave.,  Buffalo. 

N.  Y.,  Buffalo — E.  T.  Danahy.  602  Bab 
cock  St.,  plans  to  build  a packing  plant, 
office  and  garage  on  Babcock  St.  Esti- 
mated cost.  $46,000. 

N.  Y..  Little  Falls— The  Barnet  Leather 
Co.,  81  Fulton  St..  New  York  City,  will 
soon  award  the  contract  for  the  construc- 
tion of  a factory  here.  Estimated  cost. 
$100,000.  Thomas  A Binger,  280  Madison 
Ave.,  New  York  City,  Archts  and  Engrs. 

N.  Y..  Naples — The  New  York  Pea 
Packers  Inc.,  has  awarded  the  contract  for 
the  construction  of  a cannery,  including  a 

1 story.  40  x 110  ft.  main  building,  a 1 
story,  72  x 95  ft.  vinery  shift  and  a 1 
story,  20  x 30  ft.  office  building. 

N.  Y.,  New  York— The  New  York 
Tribune,  Inc.,  164  Nassau  St.,  will  soon 
receive  bids  for  the  construction  of  a 7 
story  printing  plant  and  office  building  at 
219-29  West  40th  St.  Estimated  cost.  $500,- 
000.  Lockwood,  Greene  A Co.,  101  Park 
Ave.,  Archts.  and  Engrs. 

N.  Y..  Rochester — The  Rochester  Print- 
ing Co.  plans  to  build  an  addition  to  its 
printing  plant  at  59-63  Main  St.  Esti- 
mated cost,  $50,000. 

O. ,  Cleveland — The  Hough  Ave.  Home 
Bakery,  8708  Hough  Ave.,  has  awarded  the 
contract  for  the  construction  of  a 1 story, 
61  x 114  ft.  bakery  and  commercial  build- 
ing. on  Hough  Ave.  Estimated  cost. 
$40,000. 

O.,  Kenmore — The  Palmer  Match  Co., 
Akron,  is  receiving  bids  for  the  construc- 
tion of  the  1st  unit  of  its  match  factory 
here.  2 story.  82  x 225  ft.  Elstlmated  cost. 
$50,000.  Ultimate  cost,  $700,000.  Noted 
Aug.  4. 

€>.,  Youngstown — The  Lake  ISrie  Lime- 
stone Co.,  906  Wick  Bldg.,  is  receiving 
bids  for  the  construction  of  a 3 story.  34  x 
34  ft.  screen  house.  Elstlmated  cost,  $10,- 
000.  Private  plans. 

Pa.,  Franklin — G.  E.  Glines,  F.  A.  How- 
ard, and  other  business  men  of  Franklin, 
plan  to  build  a milk  plant  on  10th  St.  Es- 
timated cost,  $25,000.  Architect  not  an- 
nounced. 

Pa..  Phila— Werts  A Volk,  c/o  D.  D. 
Wertz,  Archt.,  Real  Estate  Trust  Bldg.,  has 
awarded  the  contract  for  the  construction 
of  a 1 story,  62  x 70  ft.  slaughter  house  at 
2838-44  North  28th  St.  Estimated  cost. 
$25,000. 

Pa,.  Plwenlxvllle — The  Welland  Packing 
Co.,  i>6l  West  Bridge  St.,  is  receiving  bids 
(or'the  construction  of  a 3 story,  53  x 62  ft. 
satissige  - factory.  Elstlmated  cost,  $60,000. 
T.  A:  Stoutenberg,  1509  Champlost  Ave., 
Phila.,  Elngr. 

Pa.,  Pittsburgh — H.  J.  Heinz  Co.,  1062 
Progress  St.,  will  soon  award  the  contract 
for  the  construction  of  a 6 story,  92  x 150 
ft.  spaghetti  factory.  Estimated  cost, 
$150,000.  S.  A.  Hall,  c/o  owner,  Archt. 

Wls.,  Holmen — The  Holmen  Creamery 
Assn,  will  receive  bids  until  April  24  for 
the  construction  of  a 2 story,  70  x 72  ft. 
creamery.  Estimated  cost,  $35,000.  V. 
Keppel,  Mgr.  Private  plans. 

Wls.,  New  London — Hamilton  A Sons 
Canning  Co.  plans  to  build  a 2 story  addi- 
tion to  its  canning  plant.  E.  Hamilton, 
Pres.  Private  plans. 

Wls.,  Stevens  Point — Pfiffer  Lumber  Co., 
229  Franklin  St.,  will  build  a 2 story,  60  x 
100  ft.  planing  mill  on  Franklin  St.  Esti- 
mated cost,  $48,000. 

Ont..  Courtrlght — The  Diamond  Crys- 
tal Salt  Co.,  St.  Clair,  Mich.,  is  having 
plans  prepared  for  the  construction  of  a 
salt  refining  plant  with  a capacity  of  700 
bbl.  daily.  Estimated  cost,  $60,000.  F. 
Moore,  Mgr. 

Ont.,  Dundas — The  Thornton  Blanket  A 
Woolen  Co.,  R.  R.  No.  1,  plans  to  build  a 

2 story,  60  x 84  ft.  blanket  factory.  Es- 
timated cost,  $18,000.  Architect  not 
selected. 

Ont),  Galt — The  Riverside  Silk  Mills  has 
awarded  the  contract  for  the  construction 
of  a 3 story.  50  x 100  ft.  addition  to  its 
factory  on  River  St.  Estimated  cost, 
$100,000. 

Ont.,  Ottawa — The  Ottawa  Dairy  Ltd., 
393  Somerset  St..  W.,  plaris'to  alter  and 
build  additions  to  its  dairy.  Estimated 
cost,  $75,000.  J.  Bingham,  Mgr. 
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Special  Tools  and  Fixtures  in  a 
Southern  Railroad  Shop 


Chuck  for  Holding  Driving  Boxes — An  Expansion  Mandrel — Fixture  for  Squaring  Rod 
Brasses — A Multiple  Toolholder — Chuck  for  Turning  Packing  Rings 

By  S.  ASHTON  HAND 

Associate  Editor,  American  Machinist 


WHILE  railroad  repair  shops  have  not  been  noted 
for  progress  in  the  use  of  special  tools  and 
fixtures  for  getting  out  repair  parts  for  locomo- 
tives, a visit  to  some  of  the  shops  in  the  South  has 


in  from  the  back  and  so  is  not  visible  in  the  illustration. 

In  some  driving  boxes  in  use  on  the  locomotives  of 
this  road  the  crown  brasses  are  made  in  two  parts  and 
spread  by  a wedge  at  the  top  of  the  crown  to  hold  them 


FIG.  1.  CHUCK  FOR  HOLDING  DRIVING  BOXES.  FIG.  2. 


DRIVING  BOX  WITH  TWO-PART  CROWN  BRASS 


shown  that  their  executives  are  fully  alive  to  the 
advantages  of  tooling  up  for  the  work. 

The  tools  and  fixtures  described  and  illustrated  in 
this  article  are  in  use  in  the  17th  St.  shops  of  the 
Chesapeake  & Ohio  Railway,  Richmond,  Virginia. 

Driving  boxes  are  clumsy  things  to  handle  on  the 
boring  mill  with  no  other  holding  arrangements  besides 
the  ordinary  bolts,  clamps  and  parallels.  In  Fig.  1 is 
shown  a driving  box  mounted  in  a chuck  on  a boring 
mill.  The  chuck  is  a modification  and  enlargement  of 
the  two-jawed  box  chuck  so  well  known  to  brass  finishers 
and  the  wonder  is  that  it  was  not  adapted  to  heavy  work 
long  ago.  However,  it  remained  for  F.  B.  Moss,  assist- 
ant master  mechanic  of  the  Fulton  Shops,  East 
Richmond  freight  terminal,  to  develop  the  chuck  in  its 
present  form.  False  jaws  to  accommodate  work  of 
almost  any  shape  can  be  readily  attached  to  the  per- 
manent jaws,  thus  adapting  it  to  a variety  of  work.  The 
driving  box  shown  in  the  chuck  rests  on  parallels  and  is 
forced  down  on  them  by  wedges  driven  between  the 
chuck  jaws  and  the  lower  flanges  of  the  box,  as  at  A. 
The  wedge  on  the  opposite  side  of  the  box  is  driven 


tightly  in  place.  Such  a driving  box  is  shown  in  the 
halftone,  Fig.  2,  and  in  detail  in  the  line  drawing,  Fig. 
3.  No  matter  how  tightly  crown  brasses  are  forced 
into  driving  boxes  nor  how  well  pinned  in  place,  they 
will  work  loose  in  time  can  and  be  tightened  only  by 
putting  in  shims  and  new  pins — a job  that  necessitates 
the  removal  of  the  boxes  from  the  frames.  In  boxes 
such  as  shown  in  Figs.  2 and  3 the  crown  brasses  can 
be  tightened  at  any  time  on  the  road  by  drawing  in  the 
wedge. 

A smaller  chuck  of  the  Moss  type,  arranged  for  bor- 
ing rod  brasses,  is  shown  in  Fig.  4.  False  jaws  in  the 
form  of  V-blocks  are  used  to  hold  the  work  and  it  will 
be  noted  that  they  are  so  mounted  as  to  permit  adjust- 
ment at  a right-angle  to  the  gripping  axis  of  the  chuck. 
Ability  to  shift  the  work  in  two  directions  makes  the 
truing  up  an  easy  matter. 

An  expanding  mandrel  operated  by  a three-lobed  cam 
in  connection  with  rollers  is  shown  in  Fig.  5.  The  cam 
A,  with  lobes  in  the  form  of  ratchet  teeth,  is  an  integral 
part  of  the  mandrel  body.  The  rollers  B are  mounted 
on  arms  pivotally  attached  to  the  plates  C and  D,  which 
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are  free  to  revolve  within  certain  limits  about  the  cam 
A,  and  it  will  be  readily  understood  that  motion  in  one 
direction  or  the  other  will  cause  the  rollers  to  approach 


KIM.  3.  DETAILS  OK  DRIVING  BOX.  CROWN  BRASS 
AND  WEDGE 


the  cam,  the  motion  being  limited  by  a stop  pin.  To 
use  the  chuck,  lower  plate  D is  revolved  so  that  the 
rollers  are  opposite  the  low  points  of  the  cam  lobes  and 
then  locked  by  turning  the  handle  E,  when  the  work  can 
be  put  in  place.  Turning  the  handle  E in  the  opposite 
direction  allows  the  spring  to  revolve  the  plates  and 


FIG.  4.  SMALL  MOSS  CHUCK  WITH  V-JAWS 


move  the  rollers  along  the  inclines  of  the  cam  until 
they  grip  the  interior  of  the  work.  Any  tendency  to 
revolve  the  work  by  the  pressure  of  the  cut  will  further 


■'FIG.  5.  A ROLLER-TYPE  EXPANSION  MANDREL.  FIG.  6.  FIXTURE  FOR  SQUARING  ROD  BRASSES 


or  recede  from  the  center.  The  rollers  are  normally 
kept  opposite  the  high  points  of  the  cam  lobes  by  a 
spring  in  the  lower  plate  D tending  to  revolve  it  around 


FIG.  7.  TOOLS  FOR  SQUARING  ROD  BRASSE8. 


expand  the  rollers  and  tighten  their  grip.  For  various 
sizes  of  work,  split  shells  such  as  shown  at  G and  H are 
provided.  The  collars  I and  K are  used  to  position  short 


FIG.  8.  SPLAYED  TOOL  FOR  SHAPING  BRASSES 
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work  on  the  mandrel  to  allow  facing  the  outer  end. 
The  mandrel  can  be  attached  either  to  the  nose  of  a 
lathe  spindle  or  to  the  threaded  end  of  a base  for  mount- 
ing on  the  table  of  a boring  mill. 

Squaring  Connecting-Rod  Brasses 

Flanged  brasses  for  the  crankpin  ends  of  connecting 
rods  are  squared  in  a slotting  machine  and  are  held  in 
the  fixture  shown  in  Fig.  6.  The  brass,  either  in  one 
piece  or  in  two  pieces  soldered  together,  is  mounted  on 
a bushing  on  the  central  arbor  A and  clamped  between 
the  cupped  points  of  screws  in  plates  B and  C,  by  means 
of  the  nut  D.  Slippage  under  pressure  of  the  cut  is 
taken  care  of  by  tightening  the  screws  E,  in  the  outer 
plate,  their  cupped  points  and  those  of  the  screws  in 
the  inner  plate  biting  into  the  softer  metal  of  the  work. 
Notches  and  latches  are  arranged  as  at  G for  indexing 
the  work.  It  will  be  noted  that  the  upper  notches  H 
and  1 do  not  match.  This  difference  is  made  so  that 
when  the  side  latches  are  disengaged  from  their  notches 
and  a latch  at  the  top  engaged  with  notches  H and  I, 
the  work  will  be  thrown  out  of  square  to  allow  one  side 
to  be  machined  at  an  angle  to  fit  the  tapered  adjusting 
key  in  the  rod.  This  adjustment  is  made  only  when 
machining  brasses  without  flanges  to  be  fitted  into  rods 
machined  from  the  solid  and  not  provided  with  straps. 


of  tools  is  fed  bodily  in  to  the  proper  depth  and  then 
traversed.  As  the  ends  of  all  the  tools  are  in  the  same 
plane,  the  amount  of  traverse  necessary  to  machine  the 


Kl(i.  1«.  DETAILS  UK  CHUCK.  SHOWN  IN  KIG.  9 


FIG.  9.  CHUCK  FOR  TURNING  AND  FACING 
PACKING  RINGS 


The  fixture  is  provided  with  an  adjustable  outboard 
support  K to  prevent  springing  under  the  downward 
thrust  of  the  cutting  tool,  and  is  so  arranged  that  it 
can  be  lowered  to  permit  easy  removal  of  the  outer 
plate  when  taking  off  or  putting  on  work.  Adjustment 
is  made  by  a cam  on  the  shaft  L,  the  construction  being 
such  that  when  the  proper  height  is  reached  the  cam  can 
be  rotated  no  further.  The  support  can  be  locked  in 
position  by  the  screw  M. 

Multiple  and  Splayed  Tools 

A set  of  tools  for  machining  flanged  brasses  in  the 
slotting  machine  is  shown  in  Fig.  7.  The  over-all  dis- 
tance of  the  outside  tools  is  a little  less  than  three- 
quarters  of  the  width  between  the  flanges  of  the  brass. 
The  outer  tools  are  side  tools  and  after  one  of  them 
has  finished  the  inside  of  one  flange,  the  inside  of  the 
opposite  flange  is  finished  with  the  other  tool.  In  finish- 
ing the  body  of  the  brass  between  the  flanges  the  gang 


brass  between  the  flanges  is  a little  over  one-quarter  of 
the  distance  between  them. 

Small  brasses  without  flanges  are  machined  in  a 
shaper  by  a splayed  tool,  as  illustrated  in  Fig.  8,  and 
it  will  be  readily  understood  that  a cut  can  be  taken 
across  the  work  by  a tool  traverse  of  about  one-half  the 
distance. 

Turning  and  Facing  Packing  Rings 

After  a piece  has  been  cut  out  of  packing  rings  to 
give  them  a spring  fit  in  the  valve  chamber,  they  must 
be  compressed  until  the  cut  edges  meet,  turned  to  the 
proper  diameter  and  faced  on  the  edge  where  they  were 
severed  from  the  pot  casting.  A chuck  for  holding  rings 
for  this  turning  and  facing  is  illustrated  by  the  half- 
tone, Fig.  9,  and  in  detail  by  the  line-drawing,  Fig.  10. 
The  body  of  the  chuck  is  provided  with  a projection  to 
fit  the  notch  in  the  side  of  the  ring.  When  the  ring 
A,  Fig.  10,  is  in  place  inside  the  split  tapered-ring  B, 
the  outer  thread-ring  C is  screwed  home,  its  tapered 
opening  compressing  both  the  taper  ring  and  the  pack- 
ing ring.  In  this  position  the  packing  ring  is  held 
firmly  and  can  be  readily  faced  to  the  proper  width. 
After  facing,  the  cover  D is  put  on  as  at  E and  clamped 
by  the  screw  G.  The  outer  and  split  rings  can  then  be 


FIG.  II.  TOOLS  FOR  SLOTTING  SPRING-HANGER  PINS 
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FIG.  12.  DEVICE  FOR  TURNING  LIFT-SHAFT  JOURNALS 


removed  leaving  the  periphery  of  the  packing  ring  ex- 
posed so  that  it  can  be  turned  to  size. 

Screw  G need  not  be  removed  from  the  chuck  as  the 
cover  is  provided  with  a central  hole  of  such  size  and 


the  pin  from  slipping  out  endwise.  The  tools  for  cutting 
this  slot  are  shown  in  Fig.  11.  The  shank  of  the  holder, 
A is  held  in  the  toolpost  of  a lathe  and  the  pin  B is 
placed  through  the  oblong  opening  of  the  sleeve  at  C. 
With  the  milling  cutter  held  between  the  lathe  centers 
and  the  pin  fed  against  it  until  the  proper  depth  is 
reached,  the  sleeve  D is  rotated  by  a wrench  on  its 
squared  end.  As  the  pin  rotates  with  the  sleeve,  the  slot 
is  milled  with  a convex  bottom  as  at  E. 

Device  for  Turning  Lift-Shaft  Journals 

Turning  the  journals  on  lift  shafts  under  ordinary 
conditions  requires  a lathe  of  at  least  40-in.  swing  and 
is  an  ugly  job  as  the  operator  is  liable  to  injury  from 
the  long  projecting  arms  as  they  revolve.  A device  for 
turning  lift-shaft  journals  while  the  shaft  is  held  sta- 
tionary is  shown  in  Fig.  12.  The  device  is  fastened  to 
the  faceplate  of  a lathe,  the  center  at  A taking  the  place 
of  the  usual  live  center.  With  the  lift  shaft  mounted 
between  centers,  and  held  stationary  by  the  arms  rest- 
ing against  the  lathe  bed,  the  journal  is  turned  by  the 
tool  B.  The  collar  C is  held  stationary  by  a pin  screwed 
into  the  tapped  hole  D resting  against  any  convenient 
part  of  the  machine.  As  the  rest  of  the  device  revolves. 


FIG.  13.  APPARATUS  FOR  REVOLVING  DRIVING  WHEELS.  FIG.  14.  GRINDING  CROSSHEAD  GUIDE-BARS 


the  star  wheel  strikes  the  pin  E and  gives  part  of  a 
turn  to  the  feed  screw  G,  feeding  the  tool  along  the 
journal. 

In  Fig.  13  is  shown  an  air-driven  apparatus  for  re- 
volving the  driving  wheels  of  a locomotive  when  setting 
the  valves.  One  pair  of  driving  wheels  rests  on  rollers, 
two  of  which  are  located  at  A and  B.  The  other  rollers 
being  under  the  driving  wheel  on  the  opposite  side 
of  the  engine,  are  not  visible.  The  rollers  are  driven 
by  an  air  motor  at  C through  worm  gearing  at  D and  E. 
This  device  is  very  convenient  and  besides  saving  time 
and  labor,  takes  up  but  little  storage  room  when  not 
in  use. 

Crosshead  guide-bars  are  trued  up  on  a Diamond  face- 
grinding machine,  using  abrasive  blocks  set  in  a chuck 
in  place  of  a cupped  wheel,  as  can  be  seen  in  Fig.  14. 

Driving-wheel  tires,  when  worn  so  that  they  are  only 
fit  for  scrap,  are  removed  from  the  wheel  centers  by 
cutting  through  with  a gas  torch.  Fig.  15  shows  a tire 
so  cut,  the  cutting  time  being  less  than  two  minutes. 

All  the  tools  herein  described,  with  the  exception  of 
the  Moss  chuck  were  either  designed  by  or  built  under 
the  direction  of  S.  L.  Gary,  machine  shop  foreman. 


shape  as  to  allow  it  to  pass  over  the  oblong  head  of  the 
screw. 

A spring-hanger  pin  is  a rough  forging  and  the  only 
machine  work  required  to  be  done  on  it  is  the  milling  of 
a slot  in  one  edge  to  catch  in  the  spring  eye  and  keep 


FIG.  15.  TIRE  CUT  BY  A GAS  TORCH 
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Methods  of  Machine  Tool  Design 

Conclusion  of  the  First  Article — Design  of  Commercial  and  Single-Purpose  Machines 
Contrasted — Shorthand  Symbols  for  the  Designer 

By  A.  L.  DeLEEUW 


PERHAPS  the  most  essential  thing  the  designer 
should  keep  in  mind  is  that  he  must  never  try 
to  solve  more  than  one  problem  at  a time;  and 
while  he  is  busy  with  the  general  problem  of  the  con- 
struction of  the  machine  he  should  not  trouble  his  mind 
in  regard  to  any  details.  He  should  simply  take  for 
granted  that  he  will 
get  what  he  needs 
for  the  building  up 
of  his  scheme. 

To  elucidate  let  us 
take  an  example.  We 
are  given  a piece  in 
which  three  holes 
must  be  drilled  in 
three  different 
planes  and  which 
must  be  milled  in 
one  of  these  planes, 
and  we  are  asked  to 
design  a machine  that  will  automatically  perform 
these  operations,  but  in  which  the  piece  will  be  chucked 
by  hand.  Fig.  1 represents  this  piece. 

We  see  immediately  that  it  will  be  a very  simple  mat- 
ter to  hold  the  piece  during  the  operation.  We  must 
lay  it  up  against  a stop  and  we  must  bring  clamps  down 
on  the  projecting  flanges.  We  notice  that  hole  No.  3 
is  in  the  surface  which  must  be  milled,  so  that  the 
milling  and  drilling  cannot  take  place  at  the  same  time. 
An  investigation  of  the  piece  shows  us  that  the  three 
holes  do  not  intersect  each  other,  so  that  it  will  be 
possible  to  drill  all  three  at  the  same  time.  Knowing 
that  it  is  not  possible  to  do  all  operations  at  the  same 
time,  we  will  try  to  do  the  next  best  thing  and  have 
two  operations,  though,  of  course,  with  one  setting. 

Which  Operation  First? 

The  only  question  left  to  decide  is  this:  Shall  we 
first  drill  all  holes  and  then  mill;  shall  we  first  mill 
and  then  drill  all  holes;  or  shall  we  drill  two  holes  and 
mill  the  surface  and  then  drill  the  third  hole?  Suppose 
we  make  up  our  mind  that  there  is  no  good  reason  why 
we  should  follow  the  third  scheme  and  that  there  are 
several  good  reasons  why  we  should  not;  reasons  like 
this,  for  instance — that  as  we  have  a feed  motion  for 
two  drills  we  might  just  as  well  employ  this  feed  motion 
for  the  third  drill  also.  Suppose,  then,  that  we  have 
eliminated  the  third  choice.  The  question  now  is : Shall 
we  first  mill  or  drill? 

Starting  the  drill  for  hole  No.  3 will  be  facilitated  if 
we  mill  first;  it  will  also  be  possible  to  bring  the  jig- 
eye  for  this  drill  closer  to  the  work.  This  seems  to  us 
to  be  a sufficient  reason  to  adopt  the  first  scheme, 
namely,  mill  first  and  drill  afterward.  We  can  now 
make  a mental  picture  of  the  machine  we  will  have. 

There  will  be  a surface  on  which  the  piece  will  be 
located,  with  the  necessary  stops  and  clamps.  There 
will  be  two  drill  heads,  one  to  the  right  and  one  in 
front  for  holes  Nos.  2 and  1.  This  makes  it  probable 


that  the  loading  side  will  be  opposite  hole  No.  2.  There 
will  further  be  a slide,  or  slides,  for  the  third  drill 
spindle  and  for  the  milling  spindle.  It  is  not  quite 
certain  at  the  present  whether  we  will  use  a spiral 
mill  or  an  end  mill.  Considering  this  matter  in  a 
preliminary  way  we  feel  that  the  end  mill  will  make  a 
more  open  construction  and  perhaps  somewhat  simpler, 
and  we  therefore  consider  this  construction  as  our  first 
choice.  However,  we  make  a note  of  the  fact  that  the 
other  construction  is  also  a possible  one. 

The  drill  spindle  as  well  as  the  milling  spindle  must 
have  a transverse  movement;  the  one  for  getting  into 
position  and  out  of  it,  the  other  for  the  feed,  and  it 
seems  reasonable  to  combine  these  two  spindles  in  one 
slide.  Of  course,  it  would  have  been  possible  to  make 
the  milling  spindle  move  in  the  direction  of  arrow  A 
and  the  drill  slide  in  the  direction  of  arrow  B,  but  we 
see  no  arguments  in  tavor  of  such  a construction.  We 
will  combine  both  slides  into  one,  move  the  slide  over 
by  means  of  a cam  while  milling,  and  bring  it  to  rest 
against  a stop,  after  which  the  drill  spindle  will  come 
into  action. 

Working  Out  the  General  Scheme 

It  should  be  noted  that  we  have  now  before  us  a 
general  scheme  of  a machine,  but  without  any  details. 
Arid  it  should  be  kept  in  mind  that  it  may  very  well 
be  possible  that  later  on  we  may  be  induced  to  change 
this  general  scheme  because  one  of  the  details  offers 
so  many  difficulties  that  it  is  not  wise  to  pursue  the 
original  plan.  However,  we  will  now  use  the  plan  as 
we  have  it,  analyze  it,  and  determine  what  are  the 
different  elements  which  we  must  provide. 

So  far  as  we  have  outlined  this  machine  it  is,  in 
reality,  a combination  of  machines;  or,  if  one  wishes 
to  call  it  so,  a combination  of  functional  units:  a 
unit  for  holding  the  piece!  two  units  for  drilling  holes 
Nos.  1 and  2,  and  a unit  for  drilling  hole  No.  3 and 
for  milling.  Each  of  these  units  must  be  analyzed. 
So  far  as  we  can  see  no  difficulties  present  themselves 
at  all  in  regard  to  the  means  for  locating  and  holding 
the  piece.  Each  of  the  two  drill  spindles  for  holes  Nos. 

1 and  2 must  have  a driving  and  a feeding  mechanism, 
and  the  unit  for  hole  No.  3 and  for  milling  must  have 
two  distinct  driving  and  feeding  mechanisms  and  a 
return  for  the  slide  to  its  original  position.  We  take 
for  granted  that  we  will  be  able  to  meet  all  these  re- 
quirements and  do  not  trouble  ourselves  with  doubts  as 
to  difficulties  we  may  encounter. 

Determining  the  construction  of  drill  spindle  for  hole 
No.  1 we  would  follow  a reasoning  somewhat  like  this: 
This  spindle  has  to  drill  only  one  size  of  hole  and  always 
to  the  same  depth.  Therefore,  the  spindle  requires 
only  one  speed  and  one  feed.  And  as  the  depth  is 
always  the  same  it  is  possible  to  accomplish  this  feed- 
ing by  means  of  a cam.  However,  as  the  drill  wears 
we  would  get  holes  of  different  depths  unless  we  have 
some  means  either  for  adjusting  the  drill  or  the 
spindle  or  the  cam,  and  we  will  keep  this  in  mind. 
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We  will  not  go  further  into  this  matter  at  the  present 
time,  as  the  foregoing  seems  to  be  sufficient  to  indicate 
the  general  line  of  thought  we  must  follow  and  how  we 
work  closer  and  closer  to  the  details  as  we  go  along, 
always  keeping  in  mind  that  it  may  be  necessary  to 
change  our  plan  in  case  we  should  meet  an  insur- 
mountable difficulty. 

Commercial  Machine  Presents  Different  Problem 

The  example  we  chose  was  that  of  a special  machine, 
in  which  the  requirements  are  very  definite.  We  are 
confronted  with  an  entirely  different  problem  when 
we  must  design  a commercial  machine,  or  rather  we 
should  say,  a general  utility  machine.  Merely  looking 
at  the  piece  to  be  machined  placed  the  requirements 
of  the  special  machine  before  us  in  a very  definite  form. 
When  it  comes  to  the  design  of  a general  utility  ma- 
chine we  have  no  starting  point  for  an  analysis  of 
its  requirements.  In  fact,  determining  the  require- 
ments of  a general  utility  machine  is  not  a part  of  the 
designer’s  work.  This  should  be  done  by  the  sales 
department  which,  however,  should  consult  with  the  de- 
signers as  to  the  possibility  or  advisability  of  embody- 
ing certain  features  in  the  proposed  design.  It  is 
regrettable  but  nevertheless  very  true  that  most  lathe 
spindle  bearings  are  not  proportioned  according  to  the 
best  machine  design  practice,  but  according  to  the  pro- 
portions of  a similar  spindle  of  a similar  lathe  made  by 
the  closest  competitor.  Whether  this  is  good  practice 
or  not  makes  no  difference;  we  may  just  as  well  recog- 
nize the  fact  that  competition  is  one  of  the  controlling 
factors  in  machine  tool  design  and  that  the  practice 
will  continue  until  the  buying  public  has  been  educated 
to  a point  where  it  can  judge  for  itself  as  to  the  merits 
of  a machine  tool.  Even  now  there  seems  to  be  some 
improvement  along  this  line,  caused  by  the  fact  that 
some  of  the  larger  concerns  who  buy  machine  tools 
entrust  the  work  of  specifying  and  analyzing  to  their 
engineering  departments,  leaving  the  commercial  end 
of  the  buying  to  the  purchasing  department. 

Though  the  designer  of  a commercial  machine  is 
much  handicapped  by  these  conditions,  it  must  not  be 
thought  that  there  is  no  scope  for  his  work.  He  has  to 
proportion  the  machine  and  provide  new  features  and 
mechanisms.  He  has  to  take  into  consideration  the  fact 
that  a complete  line  of  such  machines  may  be  built, 
either  now  or  in  the  future.  He  should  construct  the 
machine  so  that  some  of  the  units  can  be  used  inter- 
changeably on  a number  of  sizes  in  the  line  and  build 
his  machine  out  of  functional  units,  which  may  be  com- 
bined in  various  ways  so  as  to  make  up  a number  of 
styles  of  machines.  For  instance,  a single  feed  box  unit 
may  be  used  for  two  or  three  sizes  of  machines;  a 
single  drill  head  may  be  used  for  a number  of  sizes  of 
radial  drills,  etc. 

Advantage  of  Interchangeable  Units 

The  building  of  a machine  out  of  interchangeable 
units  becomes  possible  by  dividing  up  a machine  into 
functional  units.  We  may  have  a unit  for  the  drive, 
another  for  the  feed,  still  another  for  quick  traverse, 
another  again  for  the  supply  of  cutting  compound,  etc. 
Each  of  these  units  should  be  treated  as  a separate 
machine.  It  is  only  necessary  to  provide  a place  on  the 
frame  of  the  machine  to  which  this  unit  can  be  bolted; 
and  if  a number  of  different  machines  all  have  the  same 
bolting  surface  and  the  same  means  for  connecting  up 
with  the  mechanism  contained  in  such  a unit,  it  follows 
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that  that  unit  can  be  used  on  such  a line  of  machines. 
This  system  of  building  machine  tools  as  far  as  pos- 
sible out  of  functional  units  leads  to  great  economy  in 
the  building  of  the  individual  machine  and  makes  pos- 
sible an  almost  endless  variety  of  combinations;  in 
other  words,  it  makes  the  line  of  machinery  built  by 
a manufacturer  as  elastic  as  it  is  possible  to  make  it. 

Some  twenty  or  thirty  years  ago,  if  a new  machine 
had  to  be  developed,  it  was  quite  the  customary  thing 
for  the  proprietor  of  the  machine  tool  establishment 
to  hunt  around  in  the  pattern  storage  to  see  if  he 
couldn’t  find  some  pattern  which  might  be  made  the 
basis  of  the  new  machine.  He  was  willing,  of  course, 
to  make  some  slight  modification  in  the  pattern,  but 
the  idea  that  no  new  expensive  pattern  would  have  to 
be  built  for  the  main  part  of  the  machine  was  so 
alluring  that  this  method  of  starting  a new  machine 
tool  was  quite  the  regular  practice  in  those  days.  It 
was  left  to  the  unfortunate  newcomer  in  the  machine 
tool  business,  the  man  who  did  not  have  a lot  of  old 
scrap  patterns  lying  around,  to  design  the  machines 
from  the  ground  up,  and,  in  the  opinion  of  the  writer, 
this  may  have  been  one  of  the  main  reasons  why  the 
most  important  developments  in  machine  tool  design 
did  not  originate  with  the  older  and  best  established 
concerns. 

It  is  almost  unnecessary  to  say  that  the  old  practice, 
should  it  still  exist,  must  be  abandoned.  The  frame  of 
a machine  must  he  built  around  its  mechanism,  and  not 
the  mechanism  into  the  frame.  There  is  not  so  much 
danger  at  the  present  time  that  the  old  method  will  be 
followed.  Thirty  years  ago  practically  all  of  the  mech- 
anism of  a machine  was  hung  on  the  outside  of  the 
frame,  and  it  was  a simple  matter  to  adapt  the  frame 
to  a new  kind  of  mechanism  merely  by  changing  a few 
bosses  or  pads.  Nowadays  it  is  customary  to  have  the 
mechanism  completely  covered,  preferably  by  the  frame 
itself,  so  that  changing  over  from  one  mechanism  to 
another  almost  necessarily  means  the  making  of  a new 
frame. 

Mention  was  made  of  the  necessity  of  confining  the 
mind  to  one  problem.  The  human  mind  is  so  con- 
structed that  it  cannot  contemplate  more  than  one 
thing  at  a time.  However,  when  analyzing  a problem 
the  designer  will  naturally  find  a number  of  items 
which  are  not  obvious  and  which  he  must  solve,  and  it 
may  well  be  that  in  solving  one  item  a certain  way  he 
makes  the  solution  of  another  item  more  difficult  or 
even  impossible.  Nevertheless,  he  must  take  up  one 
item  at  a time.  When  he  has  solved  number  one  he 
should  go  on  and  solve  number  two,  and  then  check 
the  one  by  the  other;  after  which  he  can  go  on  with 
number  three  and  check  its  solution  by  number  one  and 
number  two.  It  may  often  be  that  the  designer  finds 
more  than  one  solution  for  a single  problem.  If  he 
does,  he  should  select  one  which  appears  best  to  him, 
but  make  a note  of  the  others,  so  that,  if  he  should 
find  later  that  the  first  solution  selected  by  him  leads 
to  trouble  later  on,  he  will  be  immediately  in  a position 
to  substitute  a new  solution  for  the  one  discarded. 

It  has  been  the  writer’s  experience  with  draftsmen 
and  designers  that  they  often  speak  of  the  troubles 
they  meet  in  the  design  of  a machine.  This  term  should 
never  be  used.  The  only . thing  one  can  meet  in  the 
design  of  a machine  is  a problem.  It  is  only  when  the 
designer  tries  to  solve  more  than  one  problem  at  a 
time  that  he  gets  into  trouble,  but  this  trouble  is  of 
his  own  making. 


While  on  the  subject,  which  might  almost  be  called 
the  psychology  of  design,  the  writer  cannot  resist  the 
temptation  to  mention  the  kind  of  idea,  almost  super- 
stition, which  seems  to  prevail  that  the  ability  to  design 
a machine  is  a wonderful  gift,  the  result  of  genius  of 
some  kind,  and  that  the  designer  is  fully  entitled  to  the 
artistic  temperament  and  all  its  attributes.  There  are 
a great  many  stories  in  circulation  about  designers  who 
need  a couch  in  their  office  because  inspiration  will  not 
come  unless  they  are  in  a horizontal  position  and  sup- 
ported by  cushions  of  a certain  degree  of  elasticity. 
Other  stories  tell  of  the  designer  who  gets  wan  and 
thin  from  the  intensity  of  his  efforts;  who  for  days  is 
groping  for  the  intangible  idea  which  is  constantly 
flitting  around  his  head  like  a mosquito  in  summertime, 
but  upon  which  he  can  no  more  lay  hands  than  upon 
the  aforesaid  mosquito.  Then,  one  night  he  wakes  up 
from  a deep  sleep  (generally  about  three  o’clock,  though 
the  writer  does  not  know  why  'another  hour  would  not 
do  just  as  well),  and  he  finds  that  his  guardian  angel 


FIG.  3.  A MECHANISM  INDICATED  BY  SYMBOLS 


has  worked  out  the  entire  problem  during  his  sleep 
and  that  all  he  has  to  do  now  is  to  sit  down  in  his 
pajamas  and  put  the  thing  on  paper,  after  which  the 
designer  can  once  more  give  his  attention  to  the  now 
very  necessary  process  of  getting  back  to  normal 
weight. 

As  a matter  of  fact,  designing  a machine  is  nothing 
else  than  a process  of  careful  analysis  and  patient 
selection  and  checking  of  elements  and  devices  with 
which  the  designer  is  supposed  to  be  familiar.  This  is 
not  an  easy  task,  but  neither  does  it  call  for  gifts  which 
a well-prepared  engineer  does  not  possess. 

To  a certain  extent  the  preliminary  analysis  of  a 
machine  can  be  carried  out  without  any  drawings.  In 
fact,  drawings  would  be  of  no  advantage  as  long  as 
we  have  no  clear  idea  of  the  construction  of  the  units 
which  we  employ.  It  would  not  be  possible,  for  in- 
stance, to  represent  a feed  box  by  a drawing  unless  we 
have  a very  clear  idea  of  the  construction  of  that  feed 
box.  By  and  by,  however,  the  analysis  brings  us 
closer  to  details,  and  it  becomes  necessary  to  find  some 
way  of  representing  our  ideas  on  paper  in  some  other 
way  than  by  words.  To  make  a complete  drawing  of 
a device  when  we  know  almost  with  certainty  that 
we  will  modify  it  in  every  detail  later  on  does  not  seem 
attractive.  Drafting  is  a slow  process,  and  the  careful 
putting  down  of  details  of  gears  and  shafts  and  clutches 
is  not  necessary  until  we  have,  and  wish  to  preserve, 
all  the  dimensions  and  details  of  these  elements.  To 
overcome  the  necessity  of  making  drawings  which  later 
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on  will  be  annihilated,  the  author  has  been  using  for 
many  years  a set  of  symbols  for  various  machine  ele- 
ments. One  might  call  it  a “drafting  shorthand 
system.” 

In  Fig.  2 are  shown  the  symbols  referred  to.  This, 
however,  does  not  mean  that  somebody  else  could  not 
use  other  symbols  equally  good  and  more  in  harmony 
with  his  personal  taste.  Fig.  3 shows  an  arrangement 
of  a gear  mechanism  represented  by  means  of  these 
symbols.  There  is  a pulley  with  friction  clutch,  the 
clutch  being  keyed  to  a shaft.  To  this  same  shaft  is 
keyed  a pair  of  sliding  gears  which  can  mesh  with  two 
stationary  gears  on  another  shaft;  and  to  this  second 
shaft  is  keyed  a bevel  gear,  driving  another  bevel  gear 
on  a third  shaft,  on  which  is  keyed  a worm  driving 
a worm  wheel.  It  takes  only  a few  minutes  to  draw  up 
such  a complete  mechanism  preparatory  to  analysis. 

This  matter  will  be  taken  up  more  in  detail  in  the 
following  chapters. 

Training  Leaders  for  Foremanship 
Classes — Discussion 

By  J.  T.  Towlson 

In  respect  to  that  most  interesting  article  by  D.  J. 
MacDonald  under*  the  above  title,  on  page  249,  Vol.  55, 
of  American  Machinist,  it  is  hoped  that  what  a foreman 
with  an  experience  of  over  thirty  years  has  to  say  on 
the  subject  will  be  of  some  service,  as  well  as  interest. 
The  shop  foreman,  the  ideal  one,  is  born  and  not  made, 
as  the  saying  is.  In  any  case,  his  making  is  not  by 
others,  but  by  himself.  If  he  is  of  the  material  from 
which  real  foremen  are  made,  he  will  possess  just  the 
correct  amount  of  common  sense  to  enable  him  to  gather 
knowledge,  both  of  men  and  of  machines;  while  if  he 
does  not  possess,  or  is  not  constituted  of  the  right  kind 
of  material,  no  instruction  will  ever  bring  him  up  to 
within  miles  of  the  ideal  foreman. 

I have  found  that  many  briefs  have  been  held,  and 
rightly  so  too,  on  behalf  of  the  rank  and  file  of  the  men 
engaged  in  our  engineering  industries;  and  also  that 
earnest  and  intelligent  writers  have  penned  lengthy 
dissertations,  setting  forth  the  difficulties,  the  respon- 
sibilities and  the  burdens  of  employers.  But,  as  to  the 
foreman — whether  it  has  been  supposed  that  a super 
mechanic  who  has  dropped  into  a foremanship  is  so 
exceedingly  fortunate  as  to  be  quite  outside  the  pale 
of  any  possible  reason  for  dissatisfaction,  or  whether  it 
has  been  assumed  that  he  is  identified  with  a sufficiently 
intelligent  and  progressive  class  which  is  well  able  to 
assert  its  right — no  one  has  seen  the  need  of  holding  a 
brief  for  him.  The  number  of  writers  who  have  as- 
sisted in  adjusting  his  real  or  imaginary  bearings  are 
lamentably  few,  so  the  only  thing  to  be  done  is  to  take 
up  the  cudgel  for  him. 

There  need  be  no  hesitation  in  stating,  for  it  is  so  well 
known,  that  his  remuneration  is  small — too  small,  and 
besides  this  that  he  is  a kind  of  "buffer  state”  between 
master  and  man.  There  is  also  a sad  want  of  respect 
shown  to  him  from  those  who  have  thought  so  well  of 
his  value  and  capabilities  as  to  place  him  in  charge  of 
a hundred  or  so  men  and  machines. 

For  the  purpose  of  making  it  sufficiently  clear  to  the 
reader  the  type  of  shop  foreman  referred  to,  it  may  at 
once  be  said  that  there  are  several  classes,  and  of  these 
three  stand  out  distinctively. 

Firstly,  the  real  live  man,  who  by  insistent  observa- 


tion and  study  of  men  and  machines,  and  who  by  a 
naturally  quick  and  intelligent  grasp  of  the  elements 
that  are  calculated  to  build  up  the  ideal  foreman,  and 
who  by  earnestness  and  solicitude  to  do  right,  all  but 
succeeds  in  attaining  the  ideal. 

Secondly,  there  is  the  man  who,  with  less  natural 
ability  and  talent,  with  lack  of  enthusiasm  and  grit, 
fails  to  reach  a position  or  condition  anywhere  near 
that  which  should  be  the  goal. 

Thirdly,  there  is  the  foreman  who  has  no  natural 
ability,  has  wasted  his  time,  neglected  his  books  and 
possesses  no  enthusiasm  and  no  ideal  even  as  a mechanic. 
He  has  been  “pitch-forked”  into  the  position  on  account 
of  his  policemanship  proclivities,  or  some  other  equally 
pernicious  quality.  He  jogs  along  week  by  week,  draws 
his  pay  and  assumes  no  responsibility  for  work  done. 
If  a job  is  right,  he  did  it;  while  if  it  is  wrong,  he  had 
no  hand  in  it.  He  puts  up  with  all  kinds  of  indignities 
without  complaint,  he  possesses  no  pride  as  a mechanic 
or  an  engineer,  and  he  depends  entirely  upon  his  men 
or  his  boss  in  all  extra  difficult  jobs.  He  thus  breaks 
on  each  and  every  day  of  his  life  every  rule  and  law  that 
tends  to  preserve  the  prestige  and  dignity  of  the  fore- 
man’s position — a foreman  only  in  name. 

The  foreman  who  is  positioned  in  the  first  class  of 
the  foregoing  category  is  in  the  first  place  a born 
mechanic,  ultra  practical,  but  with  sufficient  common 
sense  to  be  aware  that  there  is  not  that  conflict  between 
practice  and  theory  that  is  commonly  imagined  by  the 
ignorant.  He  is  well  read,  in  touch  with  modern  ideas 
and  has  an  all-abiding  conscientiousness  toward  his  em- 
ployers, but  none  the  less  towards  his  men.  Notwith- 
standing differences  of  pay,  he  considers  himself  the 
social  equal  of  his  better-paid  associates ; he  is  respect- 
ful to  his  managers,  yet  cannot  be  servile  to  any  man. 

Treatment  of  a Foreman 

This  ideal  foreman  expects  to  be  treated  as  a gentle- 
man, for  such  he  is;  he  requires  to  be  consulted  in 
respect  to  changes  in  discipline  and  in  the  general  con- 
trol of  his  men  and  machines.  He  is  ready  and  willing 
to  co-operate  and  to  second  the  wishes  of  his  bosses, 
if  he  is  so  consulted. 

It  will,  then,  be  readily  understood  that  this  kind  of 
foreman  will  rightly  deem  that  his  dignity  has  been 
lowered  and  his  prestige  assailed  if  he  is  not  treated  in 
the  proper  manner.  The  absence  of  respect  and  trust 
will  go  far  to  render  him  dissatisfied,  tending  to  cripple 
his  valuable  initiative,  and  crushing  with  loss  to  his 
employers  his  individuality.  There  may  be  times  when 
he  wishes  himself  back  at  his  tools  again.  He  is  often 
paid  at  too  low  a rate,  although  he  may  be  entrusted 
with  the  execution  of  costly  work,  the  profit  from  which 
he  is  well  able  to  make  or  to  mar. 

It  would  be  well  for  Mr.  MacDonald  to  direct  his 
valuable  efforts  toward  training  teachers  of  managers, 
especially  in  the  direction  of  enabling  the  managers  to 
understand  the  shop  foreman’s  mentality.  He  might 
show  them  the  unprofitable  effect  of  inflicting  strict 
rules  and  regulations,  and  enable  them  to  understand 
that  man-to-man  treatment  of  such  vertebrates  would 
be  found  infinitely  more  productive  of  profit,  than  a 
system  which  includes  the  papering  of  the  shop  walls 
with  “Thou  shalt  nots”  and  dire  penalties. 

In  closing  my  defense  of  my  friends,  the  live  shop 
foremen,  with  sincerity  I state  that  employers  would 
do  well  to  make  friends  with  their  foremen,  for  cer- 
tainly in  that  way  lies  success. 
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Machining  the  Peerless  Crankshaft 

Crankshaft  for  an  Eight-Cylinder  Motor — Double  Connecting  Rods  Require  Long  Crankpin 
Bearings — Details  of  Oiling  and  Methods  of  Drilling  Oil  Holes 

By  FRED  H.  COLVIN 

Editor,  American  Machinist 
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Section  A-A  Section 


THE  crankshaft  of  the  Peerless  eight-cylinder 
motor  has  four  throws,  a center  bearing,  and  is 
counterweighted,  as  can  be  seen  in  Figs.  1 and  2. 
The  pins  are  long  enough  to  accommodate  the  con- 
necting rods  side  by  side,  instead  of  rods  of  the 
interlocking  or  spade  type.  A good  idea  of  the  prob- 
lems involved  in  machining 
this  crankshaft  can  be  had 
from  Fig.  1,  which  shows 
the  general  dimensions  a£ 
well  as  the  design  of  the 
shaft,  the  location  of  the  oil 
holes,  etc.  Where  tolerances 
are  not  given,  the  practice 
of  the  Peerless  company  is 
to  hold  all  dimensions  given 
in  fractions  (except  drill  and 
commercial  stock  sizes)  to 
come  within  plus  or  minus 
0.010  in.  Dimensions  given 
in  decimals  but  with  no  spe- 
cified tolerance  are  to  be 
within  plus  or  minus  0.003 
in.  Where  tolerances  are 
given,  they  are,  of  course,  to 
be  followed. 

The  oil  distributing  chan- 
nels are  divided  into  three 
sections,  one  being  fed  from 
each  main  bearing  and  one 
from  the  center  bearing. 

The  center  bearing  feeds 
the  second  and  third  crank- 
pins  while  each  of  the  end 
bearings  supplies  oil  only  to 
the  pin  next  to  it.  It 
will  be  noted  that  each  crankpin  has  two  oil  holes,  these 
being  located  so  as  to  come  in  the  center  of  each  con- 
necting rod  bearing.  The  thread  at  A is  cut  simply 
to  aid  in  keeping  all  the  oil  drip  possible  within  the 
crankcase.  The  thread  tends  to  carry  the  oil  to  the 
beveled  flange  which  comes  inside  the  motor  casing  so 
that  the  oil  finds  its  way.  down  into  the  pan  instead  of 
to  the  clutch.  The  sequence  of  operations  is : 


The  rough-turning  of  the  center  bearings  and  also 
the  counterweights  is  done  on  a LeBlond  lathe  as  shown 
in  Fig.  2.  The  gear  end  of  the  shaft  is  held  in  the 
four-jawed  chuck  shown,  although  a bent  tail  dog  is 
also  used  to  assist  in  securing  sufficient  driving  power. 
The  tool  for  the  bearing  is  held  in  the  special  toolblock 
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Operation 

Operation 

Operation 

Operation 

Operation 

Operation 
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Operation 


1 Sandblast. 

2 Straighten. 

3 Rough-turn  center  bearings  and  counterweights. 

4 Finish-turn  center  bearings. 

5 Turn  flange  and  rear  line  bearings. 

6 Turn  front  bearing  and  gear  fit. 

7 Turn  pin  bearings. 

8 Re-stralghten. 

_ 9 Drill  holes  in  flange  end 

Operation  10  Drill,  re-center  and  finish  face. 

Operation  11  Grind  flange. 

Operation  12  Grind  line  bearings. 

Operation  13  Drill  and  ream  flange  holes. 

Operation  14  Drill,  l-ln.  oil  hole  through  pin  bearing. 

OperaUon  15  Drill  E-In.  hole  through  lint:  bearings  and  counter- 
bore for  plugs 

OperaUon  16  Grind  pin  bearings. 

OperaUon  17  Finish-turn  flange  and  the  ad. 

OperaUon  18  Drill  1-in.  oil  holes. 

OperaUon  19  Drill  and  counterbore  j-ln.  holes. 

Operation  20  Face  to  proper  length. 

OperaUon  21  Tap  holes  in  end. 

Operation  22  Mill  keyways. 

Operation  23  Balance. 

Operation  24  Inspection. 


X* All  fillets  fa  radius  unless  otherwise 
specified. 

Apis  of  main  bearing  and  pin  bearings 
to  be  parallel  within  ^'nc^ 

length. 

AH  shoulders  must  bt  parallel  and  at 
right  angle  (90y  with  axis  of  shaft 

FIG.  1.  DETAILS  OF  PEERLESS  CRANKSHAFT 


at  A and  is  adjustable  from  the  back  by  the  screw 
shown.  Tools  for  turning  the  four  counterweights  are 
held  at  B,  C,  D and  E.  The  center  bearing  is  also 
finish-turned  on  a LeBlond  lathe. 

Two  methods  are  used  for  turning  the  four  crank- 
pins.  Fig.  3 shows  a Wickes  lathe  which  drives  the 
crankshaft  from  both  ends  and  turns  two  pins  at  once. 
Each  toolhead  carries  a broad-faced  tool  as  shown  at  A 
and  B.  Ample  lubrication  of  the  cutting  tool  is  secured 
by  means  of  the  two  pipes  which  carry  the  cutting 
lubricant  directly  on  to  the  pin  being  turned. 

The  other  method  of  turning  pin  bearings  is  shown  in 
Fig.  4,  in  which  a LeBlond  lathe  is  used.  The  crank- 
shaft is  driven  from  both  ends,  the  middle  pins  being 
turned  in  the  position  shown.  This  arrangement  holds 
the  crankshaft  very  firmly  and  tends  to  prevent  spring 
while  turning  pins  2 and  3.  The  crankshafts  are 
gripped  by  the  web  and  also  by  the  other  pins,  jaws  A 
and  B being  used  for  this  purpose.  These  same  chucks 
can  be  used  for  turning  pins  1 and  4.  The  cross-slides 
carry  two  sets  of  tools,  one  for  turning  the  pins  ard 
the  other  for  facing  down  the  webs  or  cheeks. 
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FIG.  2.  ROUGH  TURNING  CENTKK  HEARING.  FIG.  3.  TURNING  PIN  HEARINGS  ON  WICKES  LATHE 


After  re-straightening,  to  take  care  of  any  spring  due 
to  the  rough-turning  or  the  release  of  stresses  in  the 
forging,  the  flange  holes  are  drilled  and  the  flange  and 
the  line  bearings  ground.  Three  drilling  operations  are 
shown  in  Fig.  5.  Beginning  at  the  left  the  flange. 


is  necessary  to  drill  through  one  of  the  counterweights 
in  order  to  get  at  crankpins  2 and  3.  The  long  drill 
shown  at  A reaches  down  through  the  second  pin  and 
drills  the  next  without  removing  the  shaft  from  the  fix- 
ture. The  drilling  of  the  end  crankpins  is  shown  at  B, 


FIG.  5.  DRILLING  FLANGES  AND  OIL  HOLES 


holes  are  being  drilled  with  a multiple-spindle  head, 
while  the  other  operations  are  the  drilling  of  the  oil 
holes  through  the  bearings,  as  indicated  in  Fig.  1. 
These  fixtures  (Fig.  5)  show  how  the  crankshaft  is 
held  in  position  and  how  the  drills  are  guided  for  the 
different  drilling  operations.  It  will  be  noted  that  it 


in  which  the  two  counterweights  are  drilled  through  to 
avoid  changing  the  crankshaft  end  for  end. 

The  pin  bearings  are  next  ground,  after  which  the 
connecting  oil  holes  are  drilled  in  the  crank  webs  and 
the  distributing  oil  holes  drilled  in  the  bearings,  as  in 
Fig.  6,  which  shows  the  method  of  holding  the  crank- 


FIG.  fi.  DRILLING  OIL  PASSAGES  AND  DISTRIBUTING  HOLES.  FIG.  7.  TAPPING  THE  ENDS 
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shaft,  the  central  bearing  being  clamped  as  at  A in  both 
cases.  The  crankshaft  is  indexed  by  means  of  the 
flange  holes  as  at  B,  and  the  outer  end  supported  as 
shown.  The  same  type  of  drilling  fixture  answers  for 
both  operations,  making  it  unnecessary  to  transfer  the 
crankshaft  from  one  fixture  to  another.  The  drilling 
machines  are  conveniently  placed  so  that  the  fixtures 
can  be  readily  moved  from  one  to  the  other. 

The  tapping  of  the  holes  in  the  end  of  the  shaft  is 


FIG.  4.  TURNING  PIN  BEARINGS  ON  LEBLOND  BATHE 


done  on  an  old  lathe  provided  with  the  swiveling  fixture 
as  shown  in  Fig.  7.  This  fixture  clamps  the  shaft  by 
the  end  bearings  as  shown,  the  fixture  being  indexed  by 
the  pin  A and  swiveling  on  the  stud  B. 

Saving  Money  in  the  Assembly 
Department 

By  R.  F.  Heller 

In  these  days  of  economy  and  cutting  down  the  costs 
of  production  the  assembling  department  appears  to  be 
the  one  department  where  the  greatest  showing  along 
these  lines  can  be  made.  This  is  due  to  the  assembling 
department  usually  being  the  largest,  particularly  in 
factories  where  minor  machining  operations  to  size  are 
done  in  this  department,  and  where  the  majority  of 
operations  are  performed  by  hand.  Opportunities  to 
change  from  old  methods  to  new  are  unlimited  if  the 
foreman  is  at  all  resourceful  and  such  changes  usually 
require  little  or  no  cost  for  new  equipment. 

To  cite  a particular  instance,  we  have  quite  a number 
of  close  fitting  jobs  of  studs  and  pins  of  all  sorts  on 
which  the  cost  of  grinding  was  prohibitive  and  we  were 
at  the  mercy  of  the  screw  machine  department  as  to 
quality.  We  pressed  that  department  continually  for 
better  work  until  finally  the  foreman  got  an  idea.  He 
rigged  up  a still  useful  thread-rolling  machine  by  grind- 
ing some  obsolete  threading  dies  smooth.  He  now  rolls 
almost  every  stud  and  pin  we  use  as  smooth  and  round 
as  one  may  wish,  eliminating  all  the  misery  from  the 
previous  disagreeable  fitting  jobs,  at  less  cost.  Where 
very  close  fits  of  such  pins  and  studs  are  required  it  is 
advisable  to  sort  such  work  to  size  by  a graduated  taper 
gage,  then  it  is  easy  to  ream  to  fit. 

Getting  acquainted  quickly  with  the  various  parts 
of  a machine  is  the  secret  of  success  in  assembling 
work,  otherwise  you  work  in  the  dark.  In  making 
changes  great  care  must  be  taken  to  assign  the  proper 
grade  of  help  to  perform  these  operations  under  the 


new  method  so  as  to  affect  a full  saving,  as  in  most  cases 
we  contemplate  changes  with  the  idea  of  simplifying 
the  operations  in  view.  Under  the  old  method  it  per- 
haps required  three  minutes  for  a skillful  operator  at 
the  rate  of  46  cents  per  hour  to  perform  an  operation. 
If  under  the  new  simplified  method  it  required  but  two 
minutes  for  a 30-cent  operator,  it  would  be  advisable 
to  use  the  30-cent  operator  and  effect  the  full  saving. 

Great  care  must  also  be  taken  in  setting  new  rates  or 
time  required  to  perform  new  operations.  They  must 
be  set  high  enough  to  make  it  attractive  to  the  operator 
to  get  full  possible  production.  On  the  other  hand,  if 
set  too  high,  besides  the  loss  on  the  particular  operation 
set  wrong,  it  gives  the  operators  a chance  to  make  what 
they  consider  a day’s  pay  too  quickly  and  gives  them 
time  to  idle  away  in  gossip.  In  many  cases  this  sows 
seeds  of  discontent  among  fellow  workers  and  takes  up 
the  foreman’s  time  in  following  up  uncalled  for  troubles. 

Give  Credit  for  Suggestions 

Many  good  suggestions  can  be  derived  from  the  oper- 
ator by  keeping  in  close  touch  with  him,  for  he  is 
thoroughly  familiar  with  the  operations  he  performs 
and  if  at  all  intelligent  he  is  the  most  reliable  source  of 
information.  It  is  well  for  a foreman  when  he  receives 
such  suggestions  from  his  men,  to  mention  who  sug- 
gested them  when  he  presents  them  to  his  superiors,  as 
that  will  further  encourage  such  suggestions  from  the 
men.  The  management  in  turn  will  give  the  foreman 
more  credit  than  if  he  presented  the  suggestion  to  them, 
omitting  to  mention  who  in  reality  suggested  it. 

A foreman  should  never  neglect  to  listen  to  kicks  and 
complaints  from  operators  about  defective  parts  or 
material,  though  they  may  be  put  to  him  in  a crude 
and  most  unbearable  way.  For,  from  such  sources  often 
come  the  best  information  as  to  further  improvements. 
The  best  foreman  is  he  who  can  listen  to  such  complaints 
without  his  temper  being  the  least  affected.  He  can 
then  bring  these  troubles  to  the  attention  of  the  proper 
sources  and  hammer  continually  until  the  trouble  is 
removed.  This  affects  a saving  of  scrap  and  of  time 
in  . the  assembling  department,  as  this  department  is  a 
source  of  information  as  to  the  quality  of  work  pro- 
duced in  every  other  production  department  of  the  plant. 

Scrap  can  be  cut  down  considerably  and  time  saved  in 
sorting  by  having  proper  boxes  to  hold  scrap  and  de- 
fective parts,  each  marked  plainly,  set  at  each  operator’s 
work  place.  The  operator  separates  it  as  he  finds  it, 
and  it  also  tends  to  make  him  more  careful  about  scrap- 
ping anything  he  may  be  able  to  use,  as  he  knows  you 
are  interested  in  what  he  scraps.  These  boxes  should 
be  collected  at  regular  intervals. 

In  hiring  green  help  it  is  usually  customary  to  inter- 
view applicants  as  to  their  past  experience  and  capa- 
bility before  placing  them  in  positions  they  are  fit  for, 
as  near  as  possible  to  your  judgment.  After  presenting 
new  help  to  a reliable  operator  or  key  man  to  break  in, 
and  seeing  that  he  is  fully  equipped  with  necessary 
tools  and  material,  it  is  always  a good  point  to  mention 
the  fact  of  your  conviction  “That  you  feel  sure  he  will 
do  well”  so  that  the  new  operator  hears  it.  The  new 
operator  will  appreciate  that  you  expect  him  to  make 
good  and  will  seldom  fail  to  come  up  to  your  expecta- 
tions. 

Make  no  promises  that  you  cannot  keep,  but  keep 
those  that  you  do  make.  Give  and  demand  a square 
deal.  Be  pleasant,  never  lose  your  temper  and  you 
cannot  fail. 
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Engine  and  Turret  Lathe  Tools  for  Turning  Spherical  and  Curved  Surfaces — Internal  and  External 

Finishing — Generating  and  Forming  Attachments 


IN  THE  design  <rf  tools  for  turning  spherical  sur- 
faces it  is  advisable,  as  far  as  possible,  to  generate 
the  surface  by  swinging  the  tool  on  a radius  of  the 
required  size.  On  small  work  of  brass  or  of  other 
materials  of  such  a character  that  they  can  be  readily 
formed,  it  is  possible  to  obtain  good  results  by  the  use 
of  a formed  tool  carried  either  on  the  turret  or  the 
cross-slide.  The  method  previously  shown  in  Fig.  356 
can  be  applied  also  to  the  forming  of  a spherical  sur- 
face. It  is  an  advantage  to  make  tools  self-contained  so 
far  as  possible,  and  thus  allow  other  tools  to  be  used  in 
the  turret  or  cross-slide  in  the  same  setting  of  the  work. 

In  Fig.  366  is  shown  a simple  form  of  spherical  turn- 
ing device  for  the  work  B.  The  body  of  the  tool  C is 
fastened  to  the  turret,  and  is  U-shaped  so  that  it  re- 
ceives a swivel  member  D.  This  member  carries  a tool 
E held  in  place  by  two  setscrews  F.  The  swivel  is 
pivoted  at  G in  the  body  of  the  holder.  The  upper 
portion  is  attached  to  a stem  H in  such  a way  that  it 
can  be  readily  turned  by  moving  the  handle  K.  The 
stem  H is  fitted  with  a stop  pin  L which  comes  to  rest 
against  the  stud  M,  thus  limiting  the  movement  of 
the  tool. 

In  operation,  the  workman  feeds  the  tool  by  hand  by 
grasping  the  handle  K,  thus  generating  the  surface. 
Tools  of  this  sort  can  often  be  used  for  small  work;  but 
it  is  important  that  they  should  be  used  as  close  to  the 
end  of  the  spindle  as  possible,  in  order  that  the  work 
does  not  have  too  much  overhang  and  thus  cause  vibra- 
tion. Particular  attention  must  be  paid  in  the  design  to 
the  rigidity  of  the  tool,  as  no  support  is  provided. 

When  a forming  plate  is  used  for  controlling  the 
shape  of  a curved  surface,  a very  simple  arrangement 
can  often  be  made.  An  example  of  this  sort  is  shown  in 
Fig.  367,  where  the  work  A has  the  projecting  end 
rounded  as  shown.  This  operation  does  not  require  a 
particularly  accurate  job,  yet  the  stock  must  be  re- 
moved and  a smooth  surface  machined.  The  bracket  B 
is  attached  to  the  ways  of  the  lathe  and  carries  a form- 
ing plate  C as  shown.  The  cross-slide  is  fitted  with  a 
toolblock  D in  which  the  tool  E is  carried.  Adjustment 
is  made  by  means  of  the  setscrew  at  F.  At  one  end  of 
the  block  the  roll  holder  G is  fastened  in  such  a position 
that  the  roll  H comes  in  contact  with  the  form  plate. 

For  the  authors'  forthcoming  book.  All  rights  reserved. 


In  operating  the  device,  pressure  is  applied  either  by 
weight  or  springs  in  the  direction  indicated  by  the 
arrow  at  K,  thus  holding  the  roll  firmly  against  the  form 
plate.  The  crossfeed  screw  feeds  the  tool  across  the 
end  of  the  work,  and  the  direction  of  travel  is  controlled 
by  the  contact  of  the  roll  with  the  plate.  A very  simple 
device  somewhat  cheaper  than  the  attachment  can  be 
made  by  using  a form  plate  carried  directly  in  the 
tailstock  of  the  lathe.  This  does  not  require  a special 
bracket  B,  and  it  can  be  made  up  somewhat  more 
cheaply. 

Inside  Generating  Tool 

Considerable  ingenuity  is  often  needed  in  designing 
a tool  for  boring  an  inside  curved  surface.  A simple 
device  for  this  purpose  is  illustrated  in  Fig.  368.  The 
work  parts  A and  B are  fastened  together  so  that  the 
two  pieces  are  bored  at  the  same  time.  The  body  of  the 
toolholder  C is  held  on  the  cross-slide  of  the  lathe  by  a 
simple  bracket.  The  forward  end  of  the  bar  is  piloted 
at  D in  the  work.  A slot  is  cut  entirely  across  the  bar 
at  E,  and  in  this  slot  a swivel  member  F is  carried. 
The  tool  G is  inserted  in  the  swivel  member  and  held 
in  place  by  two  setscrews,  as  shown.  One  end  of  the 
swivel  block  is  cut  in  pinion  form  as  indicated  at  H. 

The  side  of  the  bar  K has  a rack  cut  upon  it  which 
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engages  with  the  pinion  H.  The  end  of  the  bar  L 
enters  the  hole  at  the  end  of  the  holder,  thus  giving 
additional  support.  The  bar  K extends  entirely  through 
the  holder  C,  and  is  furnished  with  a stiff  coil  spring  at 
M acting  against  the  collar  N.  In  operating  the  device, 
the  cross-slide  is  moved  into  position  and  locked;  after 
which  the  tailstock  is  screwed  up  against  the  end  of 
the  collar  N and  the  feed  is  obtained  by  movement  of 
the  tailstock  screw. 

In  Fig.  369  is  illustrated  a device  used  for  turning 
the  spherical  surface  C on  the  work  A,  which  is  held  in 
chuck  jaws  B.  The  surface  is  generated  by  a radial 
movement  and  not  by  a form  in  this  case.  The  cross- 
slide D is  fitted  with  a bracket  E on  which  is  mounted 
a swiveling  member  pivoted  at  L.  This  swivel  contains 
a toolholder  G in  which  the  tool  F is  adjustably  held. 
The  member  H is  fastened  to  the  turret  face  and  con- 
nected with  the  link  K fastened  to  the  swivel.  The 
forward  movement  of  the  turret  causes  the  tool  to 


no.  367.  I>R VICE  FOR  ROUNDING  THE  END  OF  A CASTING 


travel  in  an  arc  of  the  desired  radius,  so  that  the  curved 
surface  is  produced  by  a true  generating  action. 

Care  must  be  taken  in  designing  tools  of  this  sort  to 
make  sure  that  the  swiveling  member  is  well  supported 
and  gibbed,  so  that  there  will  be  no  lost  motion  or 
vibration.  In  the  case  shown,  the  swivel  is  turned  cir- 
cular at  M and  is  held  down  by  means  of  a circular 
strap  N,  which  is  fitted  carefully  so  that  there  is  no 
looseness.  If  required  for  a large  diameter,  it  may 
sometimes  be  necessary  to  design  a special  cross-slide 
to  hold  the  turning  tools,  in  order  that  sufficient  support 
for  the  swivel  member  may  be  obtained.  The  designer 
should  be  very  careful  to  lay  out  the  extreme  movements 
of  the  swivel  in  both  directions,  to  make  sure  that  there 
are  no  interferences. 

Spherical  Turning  Attachment 

There  are  numerous  cases  in  which  a simple  attach- 
ment can  be  made  for  an  engine  lathe  to  turn  a spherical 
surface,  such  as  that  shown  at  A in  Fig.  370.  The  work 
in  this  case  is  held  on  an  arbor  B driven  by  a special 
dog  C in  a slot  in  the  faceplate.  The  outer  end  of  the 
arbor  is  supported  by  a center  in  the  tailstock  D.  The 
ordinary  positions  of  the  carriage  and  tailstock  are 
reversed  when  using  this  fixture,  as  the  tailstock  is 
placed  between  the  carriage  and  the  headstock. 


A special  bracket  F is  fastened  to  the  ways  of  the 
machine  directly  under  the  work,  and  on  this  bracket 
a swiveling  member  G is  mounted.  This  member  car- 


FIG.  868.  INSIDE  SPHERICAL.  GENERATING  TOOL 


ries  a toolblock  H in  which  the  tool  K is  supported. 
The  toolblock  H is  so  arranged  that  it  can  be  adjusted 
readily  toward  the  center  pivot  N,  so  that  various 
diameters  can  be  turned.  The  carriage  E has  a block  L 
fastened  to  it  and  connected  to  the  link  Af,  the  other  end 
of  which  is  attached  to  the  swiveling  block  G.  It  is 
only  necessary  to  set  up  the  work  in  the  desired  posi- 
tion and  use  the  longitudinal  carriage  feed  in  the  regu- 
lar way.  The  tool  K then  travels  on  the  circumference 
of  a circle,  the  size  of  which  depends  upon  the  distance 
the  tool  is  set  from  the  center. 

The  operation  of  this  device  is  very  simple  and  the 
design  is  economical  with  regard  to  construction  cost. 
In  the  example  shown,  the  tool  K is  at  the  rear  of  the 
lathe  so  that  there  is  a lifting  cut  upon  the  swivel.  It 
would  probably  be  better  to  arrange  it  so  the  tool  is  at 
the  front  of  the  lathe,  as  the  pressure  of  the  cut  would 
then  be  downward  instead  of  upward.  The  general 
details  of  the  arrangement  would  be  the  same  in 
either  case. 

Combined  Curved  and  Straight  Turning 

It  is  rather  difficult  to  turn  a given  diameter  so  that 
it  becomes  perfectly  tangent  to  a curved  surface  on  the 
same  piece  of  work.  In  the  example  shown  in  Fig.  371, 
the  end  of  the  work  is  turned  to  a radius  A which  be- 
comes tangent  to  the  outside  diameter  and  forms  a 


FIG.  369.  CURVED  GENERATING  ATTACHMENT  FOR 
TURRET  LATHE 
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continuation  of  it.  In  order  to  make  sure  that  there 
would  be  no  interruption  or  shoulders  on  the  work,  it 
was  decided  to  develop  an  attachment  in  which  the  same 


FIG.  37ft.  SPHERICAL  TURNING  ATTACHMENT  FOR 
ENGINE  LATHE 

tool  would  cut  the  radius  and  turn  the  outside  diameter. 

The  work  is  held  on  centers  in  an  engine  lathe,  and 
the  regular  cross-slide  is  removed  from  the  carriage. 
A special  bracket  B is  bolted  to  the  back  of  the  carriage, 
as  shown,  and  in  this  bracket  a dovetailed  member  C is 
fitted  so  that  it  will  slide  freely  in  a longitudinal  direc- 
tion. A link  D of  the  proper  radius  is  pivoted  at  E on 
the  sliding  member.  The  other  end  G is  pinned  to  the 
block  F,  which  is  attached  to  a special  toolslide  K fitted 
to  the  dovetail  on  the  carriage.'  This  toolslide  carries 
a turning  tool  H held  in  place  by  setscrews  and  fur- 
nished with  a backing-up  screw  for  fine  adjustment. 
The  latter  is  not  shown  in  the  illustration. 

The  block  L is  fastened  to  the  sliding  member  C in 
such  a position  that  the  shoulder  M acts  as  a stop 
against,  the  radius  bar  D at  the  completion  of  the 
radius-turning  movement.  The  rod  N is  fastened  to  the 
end  of  the  slide  C,  and  passes  through  a bracket  R which 
is  securely  fixed  on  the  ways  of  the  lathe.  The  spring  P 
thrusts  against  the  collar  Q pinned  to  the  shaft,  which 
latter  is  a sliding  fit  at  O in  the  bracket  mentioned. 

In  operating  the  device,  the  carriage  is  fed  in  the 
direction  indicated  by  the  arrow  at  S,  and  the  radius 
rod  remains  in  contact  with  the  stop  M while  work  is 
being  turned  cylindrical.  When  the  collar  T strikes  the 
edge  of  the  bracket  R,  the  cylindrical  turning  operation 
ceases  and  the  radius  turning  starts.  It  is  evident  that 
the  movement  of  the  member  C is  arrested  at  this  point, 
so  that  the  motion  of  the  slide  is  controlled  by  the 
longitudinal  feed  of  the  carriage  and  the  tool  H travels 
about  a center  as  constrained  by  the  bar  D,  thus  com- 
pleting the  work. 

In  generating  a radius  on  the  inside  of  a piece  of 
work,  the  tools  used  for  the  purpose  are  affected  very 
largely  by  the  size  of  the  work  and  the  accuracy 
required.  When  a condition  like  this  is  found,  great 


FIG.  371.  COMBINED  CURVED  AND  STRAIGHT  TURNING 
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care  must  be  taken  in  the  design  of  a generating  tool 
to  make  sure  that  it  has  sufficient  rigidity  to  withstand 
the  pressure  of  the  cut.  A support  for  the  end  of  the 
bar  in  which  the  generating  attachment  is  contained  is 
of  great  importance. 

In  Fig.  372  is  shown  a piece  of  work  A held  in  chuck 
jaws  £ on  a turret  lathe.  The  inside  curved  surface  is 
to  be  generated  to  a true  spherical  form.  The  chuck  is 
furnished  with  a bushing  C which  acts  as  a support  for 
the  bar  E held  in  a bracket  D on  the  face  of  the  turret. 
The  end  of  the  bar  F enters  the  bushing,  and  a collar  G 
comes  against  the  face  of  the  bushing  and  acts  as  a 
longitudinal  stop,  thus  positioning  the  bar. 

The  boring  tool  K is  held  in  a swivel  block  H in  a slot 
in  the  bar.  It  is  pivoted  at  P,  and  a link  L connects  the 
swivel  member  with  the  sliding  block  M which  is  fitted 
to  a longitudinal  slot  in  the  bar.  The  link  N connects 
the  bracket  D with  the  sliding  block  mentioned,  so  that 


FIG.  372.  TWO  METHODS  OF  BORING  AN  INSIDE  CURVE! > 
SURFACE 

the  tool  can  be  fed.  A heavy  coil  spring  O is  placed 
between  the  shoulder  of  the  bar  and  the  end  of  the  hub 
on  the  bracket  D.  This  spring  keeps  the  thrust  washer 
G up  against  the  face  of  the  bushing  C at  all  times. 
In  operation,  the  turret  is  moved  forward  until  the  tool 
is  in  position  ready  to  start  the  cut,  after  which  the  feed 
is  engaged.  The  turret  then  travels  forward,  carrying 
with  it  the  bracket  D,  pushing  the  link  N along,  and  thus 
causing  the  tool  K to  describe  the  proper  radius. 

A somewhat  similar  arrangement  for  the  same  piece 
of  work  is  shown  at  ZZ.  This  application,  however,  is 
made  to  an  engine  lathe.  The  cross-slide  Q,  has  mounted 
upon  it  a holder  R,  into  which  the  bar  S is  clamped. 
The  end  of  the  bar  is  piloted  in  a bushing  at  T,  but  no 
stop  collar  is  used.  A swivel  block  U is  provided  with  a 
pivot  at  V and  contains  the  tool  W which  does  the 
boring.  This  block  is  connected  by  means  of  a link  X to 
the  block  Y,  which  is  tapped  to  receive  a threaded  rod 
connected  to  the  handwheel  Z.  By  operating  this  hand- 
wheel,  the  block  Y travels  in  the  slot  to  which  it  is  fitted, 
thus  moving  the  link  X and  causing  the  tool  to  travel 
in  the  desired  direction. 
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Shall  We  Standardize  Tapers? 


THE  following  paragraphs  conclude  the  expres- 
sions of  opinion  on  the  merits  of  various  tapers. 
These  statements  are  given  with  a view  to  crys- 
tallizing sentiment  in  favor  of  one  particular  type, 
suitable  to  all  branches  of  the  machine-tool  industry. 
The  first  and  second  parts  of  the  articles  were  pub- 
lished April  13,  and  April  20,  respectively. 

No.  40.  It  would  seem  to  us  that  with  the  thousands,  and 
even  hundreds  of  thousands  of  machines  and  items  already 
arranged  for  the  tapers  already  in  existence,  the  Morse 
more  especially  (with  the  exception  of  perhaps  certain 
milling  machines),  that  the  change  along  the  lines  you 
suggest  would  be  very  confusing  and  expensive  for  all 
concerned,  and  we  should  question  the  advisability  of  con- 
sidering any  change.  In  our  case,  we  probably  do  not 
have  more  than  a dozen  orders  in  a year  for  a taper 
differing  from  our  regular  Morse  taper,  and  they  are  gen- 
erally for  the  Brown  & Sharpe  taper.  We  think  the  same 
rule  would  apply  to  the  Brown  & Sharpe  people  in  any 
application  that  might  come  to  them  to  fit  their  machines 
differing  from  their  own  taper. 

We  should  think  it  would  be  a very  serious  matter  to 
consider  after  so  many  years  of  having  an  established 
taper,  such  as  the  Morse  taper,  to  consider  making  any 
change.  From  our  own  standpoint  you  can  understand  it 
would  be  a very  serious  matter  for  us  to  consider,  and  we 
should  hesitate  about  doing  so. 

No.  41.  Inasmuch  as  there  are  several  good  standards, 
the  most  popular  of  which  are  probably  Brown  & Sharpe 
and  the  Morse,  the  bringing  about  of  a single  standard  for 
tapers  would  naturally  meet  with  opposition  from  some 
manufacturers  and  the  many  users  who  might  feel  that 
a single  standard  would  cause  them  some  inconvenience 
and  expense.  Most  of  the  specifications  received  by  us 
are  for  the  Morse  standard,  although  there  are  some  for 
the  Brown  & Sharpe. 

We  shall  be  glad  to  co-operate  with  whatever  policies 
the  engineering  societies  may  decide  upon.  At  any  rate, 
we  wish  you  success  and  regardless  of  opposition,  we  feel 
that  you  are  making  a step  in  the  right  direction. 

No.  42.  The  question  brought  up  in  your  letter  is  one 
that  we,  too,  would  like  very  much  to  see  settled,  and  we 
think  there  is  no  time  like  the  present  for  accomplishing 
the  standardization  of  tapers.  We  would  say  by  all  means 
the  Morse  taper,  and  would  like  very  much  to  see  all  ma- 
chine tool  builders  adopt  it  as  a standard.  In  this  same 
connection  we  might  state  that  we  have  been  trying  to 
get  tap  manufacturers  to  standardize  on  the  diameter  of 
their  taps  for  the  past  three  years,  but  have  been  unsuc- 
cessful, and  it  is  therefore  necessary  for  us  to  make  a 
different  size  collet  for  each  different  make  of  hand  taps 
and  for  each  size  of  tap  that  is  made.  We  would  welcome 
any  standardization  of  these  diameters  by  the  various  tap 
manufacturers. 

No.  43.  Our  use  of  tapers  is  quite  limited  and  practically 
confined  to  the  purchase  of  tools  with  them.  It  would  be 
* convenience,  of  course,  to  have  one  standard  for  many 
uses  and  we  would  welcome  such  uniformity. 

No.  44.  We  can  readily  understand  your  purpose  in  rais- 
ing this  question,  although  it  seems  to  us  to  be  somewhat 
late  in  the  day  to  standardize  on  tapers.  If  it  was  decided 
that  a taper  different  from  the  one  we  now  use  should  be 
adopted  as  standard,  it  would  cause  us  no  end  of  trouble. 
We  have  10,000  machines  out  using  the  taper  that  we  have 
considered  as  standard.  To  change  over  all  new  machines 
to  another  taper,  and  have  two  different  types  of  tapers, 
requiring  two  different  sets  of  spindles  for  repairs,  would 
lead  to  considerable  difficulty  and  confusion.  Should  we 
<m  occasions  send  the  wrong  taper,  considerable  expense 
would  have  to  be  incurred,  as  our  men  would  be  obliged 
to  go  to  the  customer’s  plant  and  straighten  the  trouble  out. 

If  the  taper  in  the  spindle  of  our  headstock  does  not 
happen  to  fit,  a demonstrator  may  have  to  travel  several 


hundred  miles  to  help  the  customer  decide  why  it  does 
not  fit. 

We  make  a taper  hole  in  the  headstock  and  footstock 
spindles  because  we  want  to  have  a certain  condition  of 
proper  fit  and  support  for  the  centers  of  these  two  heads. 
A J arno  taper  has  been  selected  because  the  formula 
determining  the  size  of  the  taper  is  an  easy  one  to  remem- 
ber and  follow,  and  because  it  has  just  the  right  amount 
of  taper  to  make  the  centers  fit  with  the  proper  degree 
of  tightness. 

No.  45.  This  company  has  for  many  years  used  and  advo- 
cated the  Jarno  taper  for  the  spindles  of  both  milling 
machines  and  lathes.  We  have  believed,  and  still  believe, 
that  the  Jarno  taper  is  by  far  the  most  desirable  among 
those  commonly  used  as  standard. 

However,  we  recognize  the  desirability  of  uniformity  of 
practice  among  manufacturers,  and  for  the  sake  of  uni- 
formity we  would  be  willing  to  consider  the  adoption  of 
other  standard  tapers.  In  fact,  we  are  already  equipping 
some  of  our  milling  machine  spindles  with  Brown  & Sharpe 
tapers  and  are  seriously  considering  the  matter  of  equip- 
ping some  of  our  lathe  spindles  with  Morse  tapers. 

No.  46.  There  can  hardly  be  a doubt  as  to  the  Morse 
taper  being  best  for  machine  tool  use.  Nearly,  if  not  all 
small  tools,  drills,  etc.,  have  the  Morse  taper — it  drives  out 
easier.  We  feel  sure  that  Morse  is  “IT”  and  we  would  sure 
like  to  see  it  made  standard. 

No.  47.  We  believe  a standard  taper  for  machine  tools 
would  be  a very  good  thing.  We  have  always  used  the 
Morse  system  and  it  is  standard  for  all  drilling  machines 
so  far  as  we  know.  Regarding  the  other  systems  we  have 
not  used  them  enough  to  be  able  to  intelligently  discuss 
them. 

Uses  Jarno,  and  Modifications 

No.  48.  At  the  present  time  there  is  considerable  con- 
troversy and  difference  of  opinion,  in  our  own  organization, 
as  to  the  proper  standard  taper  to  be  used  in  engine  lathe 
spindles,  the  question  being  whether  we  should  finally 
standardize  on  Morse  tapers  or  a modified  Jarno. 

We  are  all  fully  conversant  with  the  fact  that  Morse 
tapers  are  used  in  vertical  drilling  machines,  this  being  the 
standard  adopted,  and  that  in  general  a standard  has  also 
been  adopted  for  milling  machines.  The  fact  remains,  how- 
ever, that  there  are  various  types  of  tapers  used  in  engine 
lathes  and  it  seems  to  be  the  opinion  of  some  that  it  would 
be  much  better  to  adopt  a taper  which  does  not  conform 
to  the  taper  of  drill  shanks,  thereby  positively  eliminating 
the  possibility  of  using  our  tailstocks  for  drilling  purposes. 

Every  good  mechanic  appreciates  the  fact  that  the  tapers 
of  the  head  and  tail  spindles  are  very  essential  parts  of  the 
machine  and  should  not  by  any  chance  be  bruised  or  abused 
in  any  way  by  inserting  shanks  with  tangs  similar  to  those 
used  on  drills.  However,  in  order  to  use  a Jarno  taper 
we  have  considered  modifying  the  length,  as  there  is  no 
doubt  that  the  general  feeling  exists  that  the  Jarno  taper 
is  rather  long. 

We  therefore  have  considered  using  a Jarno  taper  with 
the  formula:  No.  of  taper  = D (large  diam.)  + 8;  length 
= 2 D + 1.75  in.;  small  end  = D — 0.05  L,  with  the  hole 
relieved  -ii  in.  back  of  the  taper.  Where  the  customer 
insists  on  using  a Morse  or  Brown  & Sharpe  taper  a 
sleeve  may  be  furnished  having  a modified  Jarno  taper 
on  the  outside  and  a Morse  or  Brown  & Sharpe  taper  on 
the  inside. 

There  is  a still  further  advantage  in  using  a modified 
Jarno  taper  in  that  the  practice  today  calls  for  largf 
holes  through  the  head  spindle,  which  by  investigation, 
shows  that  they  vary  according  to  the  size  of  the  lathe  in 
fractions  of  an  inch,  as  per  example,  1},  11,  11,  lg,  If,  etc. 

By  referring  to  the  Morse  taper  table,  it  will  be  noted 
that  the  small  end  of  the  taper  varies  by  quarters,  there- 
fore it  will  readily  be  seen  that  by  using  Morse  tapers  it 
becomes  necessary  to  use  adapters  which  introduce  a sec- 
ond joint  or  fitting,  or  to  lose  approximately  one-half  the 
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length  of  the  bearing  on  the  taper  should  they  eliminate 
the  adapter.  By  using  the  modified  Jarao,  the  small  end 
will  vary  in  diameter  according  to  the  size  in  approxi- 
mately one-eighth  of  an  inch,  and,  therefore,  lends  itself 
admirably  to  the  work. 

We  would  certainly  appreciate  having  a standard  estab- 
lished and  we  can  see  no  reason  why  such  a standard  should 
not  be  adopted  by  all  lathe  builders  throughout  the  country. 

No.  49.  We  feel  that  it  would  be  almost  as  bad  a propo- 
sition to  change  our  standard — namely,  Morse  taper  to 
either  the  Jarno  or  Brown  & Sharpe,  as  it  would  be  to 
change  our  system  of  measurement  to  metric.  While  it 
could  probably  be  done,  if  spread  over  a long  period  of 
time,  we  feel  that  without  question,  our  customers  would 
be  to  a great  extent  still  asking  us  to  manufacture  ma- 
chines with  the  present  standards.  This  would  be  on  account 
of  the  fact  that  they  have  thousands  of  dollars  tied  up 
not  only  in  drills  but  special  tools,  collets  and  chucks.  To 
attempt  to  change,  or  to  attempt  to  use  several  different 
tapers,  would  cause  confusion  and  would  add  complication 
to  an  already  complicated  system.  Without  doubt,  it  would 
be  ideal  for  a new  plant  to  be  able  to  interchange  arbors, 
drills,  chucks,  etc.,  between  milling  machines,  lathes  and 
drilling  machines.  It  would,  however,  be  a hardship  to  ask 
plants  already  established  to  carry  the  additional  equip- 
ment necessary  until  their  present  equipment  has  become 
obsolete,  which — in  many  instances — might  prove  to  be 
thirty  or  forty  years. 

A Study  op  Tapers 

No.  50.  We  are  of  the  opinion  that  none  of  the  existing 
tapers  are  correct  in  theory  and  design  and  that  none  of 
them  should  be  adopted  as  a standard  taper  for  machine 
tool  builders.  We  feel  that  there  should  be  two  standard 
tapers;  that  a taper  8 in.  per  foot  should  be  adopted  for 
drills,  and  drill  presses;  and  a taper  of  i in.  per  foot 
for  all  milling  machines  and  milling  machine  tools.  Then, 
too,  the  taper  shanks  now  in  use  are  much  longer  than 
necessary.  The  lengths  of  the  tapers  were  designed  at  a 
period  when  taper  holes  were  finished  by  hand;  now,  how- 
ever, taper  holes,  as  well  as  taper  shanks,  are  ground  to 
size.  The  resulting  fit  is  as  perfect,  theoretically  at  least, 
as  human  ingenuity  can  make  it.  In  our  opinion  taper 
shanks  two-thirds  of  their  present  length  would  be  suf- 
ficient. This  is  particularly  true  of  the  larger  size  of 
tapers. 

To  be  more  specific,  the  Brown  & Sharpe  tapers,  if  made 
with  a taper  of  0.500  in.  per  foot,  might  be  adopted  for  all 
milling  operations  with  the  exception  that  the  No.  6 and 
No.  8 tapers  could  be  entirely  eliminated  as  they  are  seldom 
used.  There  also  is  no  practical  reason  for  having  two  No.  9 
tapers  and  two  No.  10  tapers.  As  to  the  lengths  for  these 
tapers  we  would  suggest  the  following: 

Nos.  1 to  No.  5 could  be  adopted  as  they  are;  No.  7 should 
be  2j  in.  in  length;  No.  9 should  be  3 in.  in  length;  No.  10 
should  be  3i  in.  in  length;  No.  11  should  be  4 in.  in  length; 
all  sizes  above  No.  12  should  be  41  in.  in  length. 

The  Morse  tapers,  if  made  uniformly  0.625  in.  to  the 
foot,  might  be  adopted  for  all  drill  operations  with  the 
exception  that  the  lengths  should  be  as  follows: 

No.  0,  1J  in.  long;  No.  1,  13  in.  long;  No.  2,  2 in.  long; 
No.  3,  21  in.  long;  No.  4,  3 in  long;  No.  5,  31  in.  long;  No.  6 
and  larger,  4 in.  long. 

While  firmly  believing  that  the  adoption  of  some  one 
standard  would  be  most  beneficial  to  the  machine  builders, 
as  well  as  to  the  users,  we  are  of  the  opinion  that  it  will  be 
impossible  to  accomplish  anything  in  this  direction.  An 
attempt  to  adopt  a standard  along  the  above  or  similar 
lines,  would  in  our  opinion  result  in  adding  another  system 
of  tapers  to  those  already  existing,  but  would  not  supplant 
any  of  them.  Even  if  some  one  system  could  be  devised 
that  would  meet  with  the  approval  of  all  machine  tool 
builders,  it  would  require  a long  period  of  years  and  con- 
stant striving  to  secure  the  universal  adoption  of  the 
system. 

Wants  Standard  Spindle  Noses  Too 

No.  51.  Our  superintendent  suggests  that  all  Morse  tapers 
should  be  8 in.  to  the  foot  instead  of  random  tapers,  as  is 


the  case  at  present  with  the  different  size  tapers.  All 
Brown  & Sharpe  tapers  should  be  i in.  to  the  foot  if  both 
tapers  are  to  be  retained.  If  a single  standard  is  to  be 
adopted,  that  standard  should  be  either  one  of  the  above, 
or  one  of  about  A to  the  foot.  It  would  simplify  matters 
considerably  if  one  standard  taper  were  to  be  used. 

Another  thing  to  which  you  may  call  attention  in  the 
manufacture  of  machine  tools  is  the  standardization  of  cer- 
tain threads  and  parts  for  different  machines.  For  instance 
on  the  spindle  nose  of  a lathe  or  a milling  machine,  a cer- 
tain standard  should  be  maintained  for  each  size  lathe  so 
that  the  purchaser  of  lathes  could  use  the  same  chuck  on 
all  16-in.  lathes,  and  the  same  chuck  on  all  the  20-in.,  etc. 

At  the  present  time  every  manufacturer  places  his  own 
idea  of  the  number  of  threads  to  the  inch  on  the  nose  of 
the  spindle  of  both  the  lathe  and  the  milling  machine,  and 
consequently  the  purchaser  of  the  machine  must  have  a 
large  supply  of  chucks  on  hand  to  fit  all  different  makes 
of  lathes. 

No.  52.  As  an  engineer  the  problem  that  presents  itself 
is  to  standardize,  if  possible,  upon  one  kind  of  taper.  From 
the  standpoint  of  the  shop  the  problem  is  to  utilize  all  of 
the  tools  and  equipment  which  they  now  have.  This  shop 
uses  both  Brown  & Sharpe  and  Morse  tapers.  We  have  no 
machines  with  the  Jarno  taper.  The  latter  is  very  con- 
venient because  of  the  ease  with  which  it  may  be  figured, 
but  from  practical  experience  its  limited  application  to  vari- 
ous machine  tools,  in  so  far  as  this  shop  is  concerned,  would 
suggest  its  entire  elimination. 

As  to  the  other  two  tapers,  the  Morse  so  far  predomi- 
nates in  numbers  over  the  Brown  & Sharpe  that  I would 
suggest  it  be  used  exclusively,  if  either  of  the  two  are  to 
be  made  the  standard.  This,  of  course,  is  merely  the  reflec- 
tion of  the  practice  of  one  shop.  Practically,  I question 
seriously  whether  any  change  could  be  made  for  a con- 
siderable number  of  years  in  any  shop,  but  I do  feel  that 
new  equipment  using  one  or  the  other  of  the  two  tapers 
would  help  in  the  long  run  in  the  matter  of  economy  in 
production  in  this  country. 

Jarno  Seems  Best,  But — 

No.  53.  Undoubtedly,  the  Jarno  taper  has  advantages 
which  do  not  appear  in  the  others  and  we  should  say  of  the 
three  mentioned  that  this  one  would  be  the  best  if  we  could 
have  but  one.  We  have,  however,  so  much  machinery  and 
so  many  small  tools  tied  up  to  the  other  two  systems  that 
it  looks  like  a rather  hopeless  task  to  attempt  to  make  any 
very  radical  change.  We  will  be  satisfied  to  use  Brown  & 
Sharpe  tapers  for  our  milling  tools  and  Morse  tapers  on 
our  drill  presses,  although  it  would  be  very  nice  if  the  drills 
could  be  used  in  the  milling  machines  and,  occasionally,  if 
an  end  mill  could  be  inserted  in  a drill  press,  which  would 
be  the  case  if  the  same  taper  were  used  for  everything. 

If  a standard  is  to  be  gradually  adopted,  it  looks  as  if 
the  Jarno  would  be  the  best  thing  to  aim  for,  although  we 
cannot  just  now  see  where  it  will  be  able  to  get  a sub- 
stantial foothold  which  will  be  necessary  before  it  can  com- 
pete with  either  of  the  other  two  as  a universal  standard. 

No.  54.  In  connection  with  our  line  of  drilling  machines, 
we  furnish  spindles  with  No.  2 Morse  taper  hole  and  do 
not  recall  ever  having  a request  for  machines  with  any 
other  taper.  For  milling  machines,  we  have  adopted  a 
Brown  & Sharpe  taper  for  the  hole  in  the  spindle  and  this 
has  been  generally  satisfactory. 

There  is  no  doubt,  however,  that  the  adoption  of  a stand- 
ard taper  would  have  a great  many  advantages.  Just  what 
this  taper  should  be,  however,  .should  be  decided  by  wiser 
heads  than  ours. 

No.  55.  I feel  it  is  extremely  unfortunate  that  various 
tapers  should  be  employed  in  the  production  of  machine 
tools,  and  on  the  face  of  it,  it  would  seem  to  me  that  there 
would  be  no  reason  why  a standard  taper  could  not  have 
been  utilized  in  place  of  the  various  tapers  which  are  now 
employed.  The  Jarno  taper  appeals  to  me  as  being  the 
most  simplified  type  of  taper  that  could  be  employed,  and 
if  we  should  at  any  time  develop  a line  of  grinding  ma- 
chines, you  can  rest  assured  that  the  Jarno  taper  will  be 
the  one  used  in  our  designs. 

No.  56.  We  are  using  more  of  the  Morse  tapers  than  the 
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Brown  & Sharpe  or  Jarno.  As  a matter  of  choice,  we  favor 
Morse  only  because  it  seems  to  be  more  universal  in  our 
shop.  We  are  in  hearty  accord  with  the  adoption  of  a single 
standard  in  this  connection  because  of  the  expense  and 
trouble  found  in  maintaining  two  or  three  tapers  in  the 
shop. 

Generally  Ends  in  Discussion 

No.  57.  This  question  has  been  discussed  many  times,  and 
it  generally  ends  there.  We  have  frequently  been  applied 
to  on  the  subject  of  drill  shank  tapers,  and  have  stated  our 
own  practice.  We  decided,  probably  in  the  sixties  or  earlier, 
that  the  8-in.  taper  per  foot  was  too  small  for  satisfactory 
ose  on  account  of  its  tendency  to  wedge.  A taper  of  1 in. 
per  foot  was  found  to  be  better,  and  we  adopted  it  for 
lathe  centers  and  drills.  We  also  found  that  driving  by  a 
tang  on  the  small  end  of  the  shank  was  very  unsatisfac- 
tory and  that  tangs  were  frequently  broken  off,  thus  ruin- 
ing the  drill.  We  therefore  adopted  the  plan  of  keyseating 
drill  shanks  and  provided  drill  chucks  with  a long  parallel 
key  or  spline  for  driving.  This  construction  has  proved  to 
be  eminently  satisfactory.  We  never  break  a shank.  While 
many  people  have  conceded  the  superiority  of  our  standard, 
comparatively  few  use  it,  and  drills  thus  made  cannot  be 
obtained  from  stock. 

No.  68.  We  agree  with  you  that  it  is  emphatically  im- 
portant that  we  should  have  a single  standard.  The  Morse 
taper  seems  to  be  very  satisfactory  for  drills,  and  as  that 
taper  has  been  in  existence  a long  time,  we  do  not  see  any 
reason  why  the  same  taper  could  not  be  used  in  lathe  spindle 
and  other  machine  tools  where  a taper  in  the  spindle  is 
required. 

A number  of  years  ago  the  writer  was  appointed  as  a 
committee  of  one  to  look  up  and  endeavor  to  standardize 
electric  motors  for  machine  tools.  His  correspondence  with 
the  various  manufacturers  of  electric  motors  was  very 
interesting.  Each  manufacturer  acknowledged  that  it  would 
be  an  excellent  idea  to  have  electric  motors  standardized, 
hot  each  manufacturer  wanted  all  the  other  manufacturers 
to  come  to  his  standard.  We  hope  that  the  standardization 
of  tapers  for  spindles  may  be  brought  about. 

Romances  of  Metal  Working — The  Legend 
of  Rudolph  of  Nuernberg 

By  H.  H.  Manchester 

The  tradition  of  Rudolf  of  Nuernberg  was  narrated 
by  Conrad  Celtes  in  his  description  of  the  city  of  Nuern- 
berg, about  1491. 

From  this  story  Rudolf  of  Nuernberg  was  long  con- 
sidered the  inventor  of  wire  drawing  in  the  14th  cen- 
tury, but  we  know  that  the  invention  had  been  made 
several  centuries  before.  As  a matter  of  fact,  the  story 
itself  emphasizes  his  work  as  involving  great  improve- 
ments, rather  than  the  original  invention.  The  legend 
may  be  retold  as  follows : 

Rudolf  and  his  son  were  wire  drawers  in  Nuernberg 
in  the  14th  century.  At  that  time  there  was  a great  de- 
mand for  heavy  iron  wire  to  be  used  in  chain  armor, 
and  for  fine  wire  to  be  used  in  winding  with  yarn  for 
purposes  of  embroidery.  In  those  days  the  process  of 
making  wire  was  either  the  ancient  one  of  cutting  a 


thin  strip  of  metal  and  hammering  it  round,  or  else  of 
drawing  the  wire  through  the  steel  draw  plate  by  main 
strength  with  the  aid  of  pincers  to  grasp  the  wire,  and 
perhaps  a swinging  seat  to  allow  a longer  and  easier 
pull.  Of  course,  this  was  hard  work,  and  Rudolf  dis- 
covered that  it  could  be  lightened  by  the  use  of  wheels. 
Whether  this  was  the  winding  of  a wire  on  a drum,  as 
it  was  represented  in  pictures  early  in  the  15th  cen- 
tury, or  whether  Rudolf  actually  discovered  how  to 
apply  water  power  to  wire  drawing,  which  is  not  repre- 
sented in  pictures  for  another  century,  is  uncertain, 
but  the  greater  likelihood  is  that  his  improvement  was 
the  use  of  drums  for  winding  the  wire  through  the  draw 
plate. 

At  all  events,  his  process  was  so  much  easier  and 
faster  that  be  soon  acquired  considerable  wealth.  He 


WIRE  DRAWING  IN  OLDEN  TIMES 


tried  to  keep  his  process  secret,  and  was  in  a measure 
successful,  but  he  could  not  disguise  his  growing  pros- 
perity. As  a consequence,  the  other  members  df  the 
guild  began  to  suspect  that  he  was  concealing  craft 
secrets  from  them,  and  getting  hold  of  his  son  suc- 
ceeded in  so  wheedling  and  bribing  him  that  he  eventu- 
ally disclosed  the  entire  secret. 

This  so  enraged  Rudolf  that  he  flew  at  his  son  in  an 
attempt  to  kill  him,  but  he  managed  to  escape  into  exile, 
the  outcome  of  which  was  to  extend  the  knowledge  of 
wire  drawing  still  further. 
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A Chart  to  Aid  the  Figuring  of  Helical  Gears 

Relation  Between  the  Elements  of  Helical  Gears — Method  of  Constructing  the  “Spiral’ 
Gear  Protractor — More  Rapid  Solution  of  Problems  in  Helical  Gearing 

By  W.  C.  STEUART 

Chief  Engineer,  Detrick  & Harvey  Plant.  Bethlehem  Steel  Co. 


I AM  GOING  to  call  them  spiral,  instead  of  helical 
gears  for  the  same  reason  that,  most  people  say 
“aren’t”  or  “ain’t”  for  “are  not” ; I do  not  want  to 
appear  priggish.  I shall  call  them  “Spiral  Gears,”  for 
that  is  the  term  which  most  of  us  use. 

When  I was  a cub  draftsman,  some  eighteen  or  nine- 
teen years  ago,  spiral  gears  were  regarded  among  us 


FIG.  1.  ELEMENTS  OF  A HELICAL  GEAR.  FIG.  2.  COM- 
PARISON OF  SPUR  AND  HELICAL  GEARS.  FIG.  3. 

RELATION  BETWEEN  PITCHES 

as  a sort  of  dark  and  bloody  mystery.  Even  the  “Chief” 
himself  did  not  know  how  to  figure  them,  and  if  a pair 
of  spiral  gears  were  wanted  to  fit  into  the  design  of  a 
machine,  we  would  send  the  center  dimensions,  clear- 
ances, etc.,  to  some  gear  manufacturer  who  would  de- 
sign a pair  of  gears  to  suit  and  send  us  a special  cutter 
for  cutting  them.  As  for  cutting  them  with  standard 
spur-gear  cutters,  we  did  not  know  such  a thing  was 
possible.  We  have  all  learned  a few  things  since  our 
cub  days,  however,  besides  knowing  better  than  to  go 
out  into  the  shop  to  borrow  “a  left-handed  monkey 
wrench”  or  a “lifting  and  striking  tool”  for  some  bald- 
headed  and  bespectacled  senior  who  appeared  to  our  ad- 
miring eyes  to  have  a more  profound  knowledge  of 
engineering  than  Professor  Sweet. 

The  not  over-abundant  knowledge  I have  since  ac- 
quired on  the  subject  of  spiral  gears,  I propose  to  set 


forth  in  this  article,  together  with  a description  of  a 
spiral-gear  protractor  which  any  draftsman  may  make 
for  himself,  and  which  he  will  find  a decided  help  in 
designing.  I am  going  to  write  this  article  with  the 
supposition  that  the  reader  knows  nothing  about  spiral 
gears  beyond  having  seen  them,  so  that  it  will  be  as 
intelligible  as  possible  to  all  of  my  readers. 

If  the  reader  will  get  the  idea  firmly  fixed  in  his  mind 
that  a spiral  gear  is  nothing  but  a short  section  of  a 
multiple-thread  screw,  or  of  a worm,  and  that  the 
driver  and  the  driven  bear  the  same  relation  to  each 
other  as  a worm  and  wheel,  he  will  have  made  quite  a 
step  toward  an  understanding  of  the  subject.  If  he 
will  further  bear  in  mind  that,  owing  to  the  great  lead 
and  the  similarity  of  form  between  the  driver  and  the 
driven,  the  worm  may  become  the  wheel  and  that,  con- 
sequently, either  one  of  a pair  may  be  the  driver,  he 
will  have  gone  still  another  step. 

Just  as  we  may  theoretically  unwind  the  thread  of 
a screw  and  lay  it  out  upon  our  drawing  paper  as  a 
triangle  whose  base  is  the  circumference  of  the  screw, 
its  altitude  the  lead  and  the  angle  of  the  hypothenuse 
the  angle  of  the  thread,  so  we  may  lay  out  a spiral  gear 
and  apply  to  it  the  same  terms.  Thus,  a spiral  gear 
having  a tooth  angle  of  46  deg.  will  have  a lead  exactly 
equal  to  its  circumference.  A glance  at  Fig.  1 may  help 
those  to  whom  this  is  not  entirely  clear.  Here  the 
diameter  C is  spread  out,  as  it  were,  into  the  circum- 
ference and  becomes  the  base  of  the  triangle,  or  C. 
The  line  of  the  tooth  B is  extended  on  the  tooth  angle  D 
and  becomes  the  hypothenuse  B',  while  upon  completing 
the  triangle,  A'  becomes  the  lead.  In  order  to  show  the 
relation  between  spur  and  spiral  gears,  there  is  shown 
in  Fig.  2 a diagrammatic  representation  of  spur  and 
spiral  gears  each  having  but  two  teeth,  the  others  being 
cut  away  to  avoid  confusion. 

A little  consideration  of  the  diagram  will  show  that 
for  a gear  of  a given  number  of  teeth,  as  the  angle  of 
the  teeth  departs  more  and  more  from  the  right  angle 
of  a spur-gear  tooth,  one  of  two  things  must  happen: 
either  the  diameter  of  the  gear  must  be  increased,  or 
the  pitch  and  size  of  the  teeth  must  be  decreased,  in 


order  to  keep  the  gear  of  the  same  pitch  diameter. 
Fig.  3 shows  the  relation  between  the  circular  and  the 
actual  pitches  of  the  teeth  of  spiral  gears. 

It  will  be  seen  that,  if  we  do  not  wish  to  increase  the 
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pitch  diameter  of  our  gear,  we  must  have  cutters  that 
tviil  cut  teeth  smaller  than  standard  pitch  in  proportion 
to  the  increase  in  angle.  This  would  mean  that  for 
every  change  in  tooth  angle,  be  it  only  by  one  degree, 
i ve  would  have  to  use  a different  cutter,  and  no  two 
gears  of  different  angle,  even  though  they  had  the  sam* 
number  of  teeth,  would  have  teeth  of  exactly  the  same 
size.  If,  instead  of  this,  we  use  a standard  spur-gear 
cutter,  all  gears  of  the  same  pitch  will  have  the  same 
size  teeth,  like  spur  gears,  but  their  pitch  diameters 
will  increase  as  the  angle  of  their  teeth  departs  from 
the  zero  angle  of  a spur  gear.  Now,  as  good  workable 
spiral  gears  may  be  cut  with  spur-gear  cutters,  it 
follows  that  this  is  the  most  economical  and  satisfactory 
method  to  follow  in  designing  them. 

No  special  cutters  whatever  are  required,  while  with 
the  other  system  a special  cutter  is  necessary  for  every 
gear.  With  the  one  system,  a shop  with  the  usual  com- 
plement of  spur-gear  cutters  is  prepared  to  produce  any 
gear  that  may  be  required;  with  the  other  system  such 
an  infinite  number  of  cutters  would  be  needed  that  it 
would  be  out  of  the  question  to  carry  them  all  on  hand. 

In  designing  a pair  of  spiral  gears,  the  following 
factors  are  either  fixed  or  known;  The  distance  be- 


FIG.  9.  PARTS  I-’OR  CHART 


FIG.  7.  LAYING  OUT  GEAR  DIMENSIONS.  FIG.  8.  SIMPLE 
CHART  FOR  DETERMINING  GEAR  DIMENSIONS 


tween  centers,  the  ratio,  the  pitch,  and  the  face  width. 
In  addition  to  the  above,  the  maximum  diameters  are 
frequently  set,  and  since  these  diameters  may  be  varied 
at  will,  as  has  been  already  explained,  we  may  make 
them  to  suit  clearance  conditions,  and  make  the  gear 
with  the  least  number  of  teeth  to  have  the  largest  pitch 
diameter. 

Our  unknown  quantities  are : The  pitch  diameters,  the 
number  of  teeth,  and  the  tooth  angles.  Here  we  have 
three  unknown  quantities  at  once,  and  since  they  are 
all  interdependent,  the  slightest  variation  in  one  will 
vary  the  other  two.  So  how  are  we  to  start  at  our 
figuring?  We  are  left  to  make  a wild  guess,  and  then 
flounder  around  by  cut-and-try  figuring  until  we  hit 
upon  the  right  combination. 

Now,  we  may  call  the  graphic  method  to  our  aid  and 
obtain  a close  approximation  to  our  requirements,  so 
that  very  little  figuring  will  be  required. 

Referring  to  Figs.  4,  5 and  6,  we  have  in  each,  two 
triangles  representing  two  spiral  gears  in  the  manner 
already  explained,  the  angle  C being  the  shaft  angle, 
which  in  Figs.  4 and  6 is  90  deg.,  and  in  Fig.  6 is  only 
about  45  deg.  from  two  right-angles,  at  which  point 


the  gears  would  become  spur  gears.  A and  A'  repre- 
sent the  pitch  diameters  of  two  spur  gears  having  the 
same  numbers  of  teeth  and  pitch  and,  consequently, 

the  same  ratio  as  the 
spiral  gears.  B and 
B'  represent  the  re- 
spective pitch  diam- 
eters, of  the  spirals 
themselves,  and  D 
and  D'  are  the  tooth 
angles.  In  Fig.  4 the 
tooth  angles  are  45 
deg.  and  the  pitch 
diameters  of  the 
spiral  gears  bear  the 
same  proportion  to  each  other  as  those  of  the  equiv- 
alent spur  gears. 

In  Fig.  5 the  angle  is  changed  to  about  30  deg.  with 
the  result  that,  while  the  number  of  teeth,  ratio  and. 
consequently,  the  equivalent  spur-gear  diameters  re- 
main unchanged,  the  pitch  diameters  of  the  spirals  are 
so  altered  that  not  only  is  the  center  distance  greatly 
increased,  but  the  ratio  of  the  pitch  diameters  to  one 
another  is  so  changed  that  the  gear  with  the  smaller 
number  of  teeth  now  has  the  greater 
pitch  diameter.  This,  however,  in  no 
way  alters  the  speed  ratio  of  the 
gears,  since  we  have  not  changed  the 
number  of  teeth.  It  should  be  borne 
in  mind,  therefore,  that  the  number  of 
teeth  in  spiral  gears  and  not  the  pitch 
diameters  fixes  the  speed  ratio,  and 
this  is  what  gives  spirals  their  great 
flexibility. 

In  Fig.  6 we  still  have  the  same 
number  of  teeth,  that  is,  the  same 
equivalent  spur-gear  ratio,  with  the 
same  tooth  angle  in  the  larger  gear; 
but  the  shaft  angle  has  been  changed 
to  45  deg.,  so  that  the  smaller  gear,  or 
rather  the  gear  with  the  least  number 
of  teeth  is  now  indeed  the  smaller  gear. 

Spiral  gears  may  be  laid  out  by  this 
method  and  their  various  proportions 
determined  approximately,  the  accuracy  depending  en- 
tirely upon  the  care  with  which  the  laying  out  is  done, 
but  the  graphic  method  does  not  solve  the  problem  of 
quickly  finding  the  unknown  quantities  any  better  than 
the  figuring  method,  for  the  one  known  quantity  in  our 
diagram  is  the  combined  lengths  B and  B'  representing 
the  combined  pitch  diameters  of  the  two  spirals,  or  twice 
the  center  distance.  We  know  the  ratio  between  the 
spiral  gears,  and  consequently  the  ratio  between  the 
equivalent  spur  gears,  but  we  do  not  know  the  exact 
sizes  that  will  produce  spiral  gears  to  fit  into  our  center 
distance. 

It  was  to  solve  this  problem  of  quickly  finding  the 
unknown  quantities  by  a method  of  easily  and  rapidly 
varying  them  graphically  that  the  writer  devised  an 
operating  chart  which  he  calls  the  spiral  gear  pro- 
tractor, later  described.  To  make  our  triangle  elastic, 
as  it  were,  was  the  problem.  By  operating  the  pro- 
tractor or  chart,  we  may  easily  and  quickly  vary  all  of 
the  unknown  quantities  entering  into  the  problem  and 
obtain  a close  approximation  to  the  desired  solution, 
such  as  could  only  be  found  by  repeatedly  figuring  and 
re-figuring.  This  approximation  may  be  found  in  two 
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or  three  minutes  at  most,  and  then  the  problem  need 
only  be  figured  once  or  twice  to  determine  the  exact 
dimensions.  It  is  safe  to  say  that  from  a half  hour  to 
an  hour  of  figuring  may  be  saved  on  each  problem. 

Let  us  inclose  our  two  triangles  within  a circle,  as  in 
Fig.  7,  and  we  will  have  made  the  first  step.  Now  refer 
to  Fig.  8.  Here  the  circle  has  inscribed  therein  a 
right  angle,  which  represents  the  bases  of  our  two  tri- 
angles in  their  proper  relation  to  one  another  so  long 
as  the  shaft  angle  remains  90  deg.  Now,  if  we  further 
divide  the  bases  of  our  two  angles  into  any  convenient 
number  of  fractions  of  an  inch,  and  draw  from  these 
divisions  lines  at  right-angles  to  the  bases,  it  is  obvious 
that  we  have  two  sides,  respectively,  of  any  two  right- 
angle  triangles,  being  limited  only  by  the  size  of  our 
circle  and  the  value  we  choose  to  assign  to  our  divi- 
sions. Now,  if  we  lay  a scale  across  our  diagram,  with 
the  edge  passing  through  the  center  of  the  circle,  we 
will  complete  our  two  triangles,  with  the  angles  and 
dimensions  varying  according  to  the  position  of  the 
scale. 

For  example,  suppose  that  we  were  laying  out  8-diam- 
etral  pitch  spirals.  Our  tooth  angle  would  be  the  angle 
of  the  scale  as  measured  with  a protractor ; E measured 
on  the  scale  would  be  5 in.,  the  pitch  diameter  of  one 
of  the  spirals;  and  F,  91  — 6 = 41  in.  would  be  the 
pitch  diameter  of  the  other  spiral.  Fol- 
lowing C up  from  E we  get  on  A at  4 in., 
the  diameter  of  an  equivalent  spur  gear, 
and  consequently  the  spiral  gear  E 
would  have  32  teeth.  Employing  the 
same  process  with  F,  we  get  3 in., 
or  24  teeth. 

After  using  the  charts,  as  in  Fig.  8, 
several  improvements  suggested  them- 
selves. It  was  seen  that  it  would  be  an 
advantage  to  have  the  scale  rotate  about 
the  center  of  the  card,  and  also  to  have 
it  graduated  so  as  to  read  from  the 
center  towards  both  ends.  It  was  fur- 
ther seen  that,  if  one  of  the  two  quad- 
rants was  pivoted  at  the  center,  so  as  to 
permit  its  angle  with  the  other  quad- 
rant to  be  altered,  the  device  could  be 
used  for  gears  having  shaft  angles  from 
90  deg.  down  to  parallel  or  spur  gears. 

The  device  therefore  resolved  itself  into 
the  form  shown  in  Fig.  9,  the  circular 
card,  the  quadrant  and  the  scale.  The 
complete  protractor  is  shown  in  Fig. 

10.  The  illustration  was  prepared  from 
one  that  is  91  inches  in  diameter. 

In  Fig.  11  is  shown  a diagram  of  the  protractor  set 
to  a shaft  angle  of  26  deg.  and  with  the  two  triangles 
ABF  and  A'B'F'  marked  in  heavy  lines  for  the  sake 
of  clearness.  The  quadrant  D is  set  to  the  25-deg.  shaft 
angle,  and  the  scale  is  reading  to  tooth  angles  of  about 
32  and  58  degrees. 

Construction  of  Protractor 

It  will  be  observed  that  the  working  protractor  shown 
in  Fig.  10  has  a half  circle  instead  of  a quadrant. 
The  reason  for  this  is  that  when  the  shaft  angles  ap- 
proach parallel  and  the  tooth  angles  are  very  rank — 
that  is,  when  one  of  the  gears  is  almost  a spur  gear — 
it  will  be  found  that  the  scale  will  swing  past  the 
90-deg.  line  of  the  swinging  sector,  and  it  is  necessary 


to  have  another  quadrant  in  which  to  read  the  result 
It  will  be  further  observed  that  the  quadrant  commonly 
used  is  the  one  in  which  the  answer  to  our  problem  is 
read.  Here  we  read  on  the  margin  “THIS  SIDE,  SPI- 
RALS OF  SAME  HAND”;  and  when  the  reading  is  in 
the  other  quadrant,  it  reads  “THIS  SIDE,  SPIRALS 
OF  OPPOSITE  HAND.”  This  means  that  after  we 
pass  a certain  combination  of  shaft  and  tooth  angles, 
our  spirals,  instead  of  both  having  their  teeth  cut  to 
the  same  hand,  one  of  them  must  be  cut  right-hand  and 
the  other  left-hand.  When  spirals  are  used  to  drive 
parallel  shafts,  as  in  the  case  of  some  French  lathe 
headstocks  they  are  always  cut  right  and  left  hand.  The 
French  arrange  their  lathe  back  gears  so  that  the 
back-gear  shaft  and  the  spindle  sleeve  have  each  a 
right-  and  a left-hand  spiral,  thus  neutralizing  the 
thrust.  Gears  having  shaft  angles  of  90  deg.  are  in- 
variably of  the  same  hand,  and  it  is  rarely  that  they 
become  of  opposite  hands  until  the  shaft  angle  becomes 
60  deg.  or  less. 

It  should  now  be  easy  to  understand  the  complete 
protractor,  as  shown  in  Fig.  10.  The  circular  card  A 


FIG.  10.  THE  "SPIRAL"  GEAR  PROTRACTOR 

has  two  diametrically  opposite  quadrants,  the  lower 
left-hand  one  being  graduated  on  the  margin  to  degrees 
and  marked  “ANGLE  OF  DEVIATION  FROM  SPUR 
GEAR.”  It  is  also  divided  into  the  vertical  lines  which 
are  figured  for  scales  of  half  and  quarter  size,  and 
marked  “PITCH  DIAMETER  OF  SPUR  GEAR  OF 
EQUAL  NUMBER  OF  TEETH.”  This  quadrant  is  used 
for  reading  the  diameter,  number  of  teeth  and  tooth 
angle  of  the  driving  spiral.  The  other  quadrant  is 
graduated  in  degrees  only,  and  is  used  for  setting  the 
movable  sector  to  the  shaft  angle,  and  is  marked 
“ANGLE  OF  SHAFTS  FROM  90  DEG.  TO  PARAI^- 
LEL.”  The  tooth  angle  of  the  driven  gear  is  always 
the  complementary  angle  of  the  driver,  allowing  for  the 
shaft  angle. 
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The  movable  sector  B has  two  quadrants  divided  with 
vertical  lines  like  the  circular  card,  and  marked  in  the 
«nma  way.  It  has  the  marginal  directions  with  regard 


to  the  hand  of  the  spirals,  as  already  explained.  It  is 
used,  of  course,  for  the  driven  gear. 

The  swinging  scale  is  graduated  in  half  and  quarter 
size  to  match  the  quadrants,  and  reads  from  the  center 
toward  both  ends.  On  its  scale  we  read  the  pitch 
diameters  of  our  spiral  gears,  and  from  its  angular  posi- 
tion we  read  the  tooth  angles.  It  is  marked  on  the 
right-hand  end,  “PITCH  DIAMETER  OF  DRIVEN 
SPIRAL,”  and  on  the  left-hand  end,  “PITCH  DIAM- 
ETER OF  DRIVING  SPIRAL.”  On  the  extreme  left- 


hand  end  of  the  scale  is  marked,  “READ  LEAD  ANGLE 
OF  DRIVER  HERE.”  “DRIVEN  SPIRAL  = COM- 
PLEMENTARY ANGLE." 

Let  us  conclude  with  a concrete  example  of  the  use 
of  the  protractor.  Suppose  we  have  two  shafts  whose 


centers  are  5 in.  apart  and  set  at  an  angle  of  66  deg. 
from  parallel.  We  desire  to  drive  from  one  to  the  other 
with  a pair  of  5-diametral  pitch  spiral  gears  having  a 
ratio  of  1 to  li,  but  of  equal  diameters.  It  has  already 
been  explained  that  this  is  possible  by  varying  the 
tooth  angles. 

Set  the  central  dividing  line  of  the  sector  B,  marked 
“SET  TO  SHAFT  ANGLE,”  to  the  65-deg.  angle,  as 
indicated  on  the  margin  of  the  circular  card  A.  As 
previously  explained,  the  tangent  lines  on  card  A and 
sector  B represent  what  our  gear  diameters  would 
be  if  their  shafts  and  teeth  were  parallel,  in  other 
words,  if  they  were  spur  gears.  The  actual  diameters 
increase  as  the  tooth  angles  depart  from  the  square  line 
of  a spur  gear  tooth.  The  spiral  gear  pitch  diameters 
will  be  found  on  rule  C. 

We  now  proceed  to  find  the  desired  tooth  angle, 
placing  the  scale  C in  various  positions,  until  its  angle 
is  such  that  two  equal  diameters  of  5 in.,  representing 
the  necessary  pitch  diameters  of  the  two  spirals,  as 
marked  on  this  scale,  coincide  with  the  tangent  lines 
referred  to  above,  originating  from  two  spur-gear  diam- 
eters having  a ratio  of  1 to  li. 

We  will  find  that  when  the  scale  C is  set  to  an  angle 
of  60  deg.,  5 in.  on  the  left-hand  scale  coincides  with 
3.2  in.  on  the  card  A,  and  6 in.  on  the  right-hand  scale 
coincides  with  4.8  in.  on  sector  B.  Therefore,  our  driv- 
ing gear  will  be  approximately  3.2  in.  in  pitch  diameter, 
and  its  tooth  angle  50  deg.,  while  the  driven  gear  will 
be  4.8  in.  in  pitch  diameter  and  its  tooth  angle  66  — 
50  = 16  degrees. 

The  precise  angles  may  now  be  determined  by  a little 
trigonometry,  without  the  repeated  trials  that  would 
be  necessary  if  we  had  to  depend  entirely  on  calcula- 
tion. To  obtain  the  exact  dimensions  of  the  spiral 
gears,  construct  a diagram  as  shown  in  Fig.  12.  Our 
shaft  angle  is  already  fixed,  the  tooth  angles  have  been 
determined  on  the  protractor  and  it  only  remains  to 
ascertain  the  exact  pitch  diameters.  To  any  one 
familiar  with  trigonometry,  it  will  be  plain  that  our 
spiral  pitch  diameters  are  the  hypothenuses  of  our  two 
angles  whose  bases  are  the  spur  pitch  diameters,  and 
therefore  we  have  only  to  multiply  these  base  dimen- 
sions by  the  secants  of  the  tooth  angles  or  use  the  more 
usual  formula:  1 cosine  = secant. 

Therefore,  since  the  spur  P.D.  -f-  cosin.  60°  = spiral 
P.D.,  3.2  -f-  0.64279  = 4.9783  in.  for  the  driver. 

And,  the  spur  P.D.  cosin.  15,  or  4.8  -s-  0.96593  = 
4.9698,  spiral  P.D.  of  the  driven. 

Our  centers  will  then  be: 

4:9.?88  * 4- 969  = 4.9738  in. 

32 

This  is  as  close  as  it  is  possible  to  get  to  the  desireu 
center  distance  of  5 in.  without  changing  the  relative 
spiral  pitch  diameters;  that  is,  making  them  unequal, 
or  by  cutting  the  spirals  a little  over  size,  which  is 
perfectly  practicable. 

It  has  already  been  explained  that  no  special  cutters 
are  required,  but  that  standard  spur-gear  cutters  may 
be  used.  We  cannot  select  these  by  the  usual  method, 
i.e.,  by  the  number  of  teeth  of  our  gear,  but  the  Tottow- 
ing  formula  must  be  used : Divide  the  number  of  teeth 
in  the  gear  by  the  Sin*  of  the  tooth  angle,  and  the 
product  will  be  the  number  of  teeth  for  which  to  select 
the  cutter. 
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Something  for  Service  Station  Men 
to  Think  About 

Causes  of  Service  Cost  to  the  Producer — Component  Parts  too  High — Parts  Needed  for 
Repairs  Take  Precedence  Over  Parts  for  Production 

By  Norval  A.  Hawkins 

Director  of  Sales  Section,  General  Motors  Corporation 


TODAY  the  automotive  manufacturing  industry  in 
the  United  States  represents  an  investment  of 
over  two  billions  of  dollars.  There  are  about  700,- 
000  individuals  directly  engaged  in  the  manufacture  of 
motor  vehicles,  parts  and  accessories,  and  in  addition 
there  are  more  than  half  this  number  directly  identified 
with  the  retail  sales  and  service  end  of  the  business, 
giving  a total  of  approximately  one  million  people  who 
are  making  a living  for  themselves  and  their  families 
directly  from  this,  the  second  largest  industry  in  the 
world. 

There  are  five  causes  and  only  five  causes  of  service 
cost  to  the  producer,  or  the  car  owner  or  both.  They  are 
as  follows: 

(1)  Faulty  engineering  design;  (2)  faulty  produc- 
tion, including  careless  workmanship,  and  faulty  mate- 
rial or  both;  (3)  incompetence  on  the  part  of  the  service 
repair  men;  (4)  incompetence  on  the  part  of  the  user; 
(5)  the  wear  and  tear  of  normal  use. 

The  first,  second  and  third  causes  for  service  expense 
are  directly  within  the  control  of  the  manufacturer,  and 
we  as  service  managers  should  make  it  our  business  to 
take  some  interest  in  the  fifth  cause. 

Service  should  properly  begin  with  the  design  of  the 
car — in  fact  it  should  begin  with  the  very  conception  of 
a product  and  it  should  be  projected  through  the 
engineering,  manufacturing  and  marketing  process, 
assuming  an  ever  increasing  importance  after  the 
product  is  in  the  hands  of  the  user  and  until  the  time 
that  it  is  ready  for  the  discard  through  legitimate  and 
honest  wear — after  having  given  an  adequate  return  on 
the  customer’s  investment. 

Three  Kinds  op  Service 

Service,  in  terms  of  our  industry,  divides  itself  into 
three  classifications: 

1.  Parts  manufacture  and  distribution. 

2.  Mechanical  repair  work. 

3.  Moral  or  psychological  service. 

The  reason  that  many  dealers  have  failed  to  make  a 
profit  on  their  parts  business  is  because  we  fellows  back 
at  the  factories  have  guessed  at  what  they  needed  rather 
than  making  it  our  business  to  kno%v  what  they  were 
going  to  require.  The  result  has  been  reflected  in  great 
volumes  of  telegraphic  orders,  express  shipments  and 
unnecessary  expense  to  the  car  owner. 

Within  our  own  organization  we  found  through  a 
. careful  analysis  that  from  20  to  35  per  cent  of  all  repair 
parts  orders  during  the  first  six  months  of  1921,  were 
telegraphic  and  that  almost  50  per  cent  of  our  parts 
shipments  were  going  forward  by  express  or  parcel 
post  as  rush  orders  with  a consequent  high  percentage 
of  errors. 

Scientific  anticipation  of  repair  parts  requirements 
and  the  distribution  of  parts  on  a wholesale  basis  are 

Kxt rants  from  a talk  before  Service  Managers’  Meeting-  of  Na- 
tional Automobile  riiambfr  of  Commerce. 


necessarily  the  forerunners  of  an  efficient  unit  package 
system  and  we’ve  all  got  to  come  to  it. 

We  have  no  right  to  penalize  our  customers  for  our 
own  inefficiencies  incident  to  the  repeated  physical 
handling  of  our  repair  parts.  We  have  not  discharged 
our  obligations  to  the  car  owner,  we  have  not  met  our 
responsibility  until  we  get  these  parts  to  him  at  the 
right  price. 

We  recently  made  an  investigation  on  a number  of 
cars  of  representative  makes  to  determine  the  relation 
between  aggregate  repair  parts  prices  and  the  list  prices 
of  the  finished  products.  The  ratio  ran  from  one  and 
one-half  to  two. 

Discrepancy  in  Costs  of  Parts  and  Assembled  Car 

Why  should  it  be  necessary  to  get  twice  as  much  for 
a disassembled  car  as  you  get  for  an  assembled  car? 
The  complete  car  has  a great  deal  more  mechanical  labor 
chargeable  to  it.  There  is  always  an  unavoidable  break- 
age of  material  incidental  to  the  assembly  process.  It  is 
supposed  to  require  a more  expensive  type  of  salesman 
to  sell  a finished  car  and  it  is  usually  necessary  to 
demonstrate  it  before  consummating  a sale. 

It  surprises  me  to  learn  that  a number  of  companies 
have  even  discontinued  the  practice  of  supplying  owners 
with  parts  catalogs. 

We,  of  the  automobile  fraternity  do  not  hesitate  to 
spend  $7,600  in  the  Big  Weekly  to  call  our  product  to  the 
attention  of  the  buyer  and  if  Mr.  Buyer  answers  the  ad, 
we  send  him  eighteen  form  letters,  six  folders,  a dollar 
and  a half  catalog  and  a liveried  chauffeur  to  take  him 
for  a ride  in  the  park — then  after  he  buys  the  car  we 
refuse  point  blank  to  give  him  a parts  catalog  and  some 
of  us  even  go  so  far  as  to  attempt  to  charge  him  for  it. 

I am  in  favor  of  lower  and  uniform  prices  on  repair 
parts  but  please  don’t  misunderstand  me.  I am  not  at 
all  in  sympathy  with  those  of  you  who  do  not  think  that 
a service  department  should  be  conducted  for  a profit 
and  if  you  want  to  earn  the  status  with  your  respective 
organizations  to  which  you  are  entitled,  if  you  want  to 
be  looked  upon  as  producers  instead  of  parasites — if  you 
want  to  be  business  executives  instead  of  clerks — you’ve 
got  to  look  at  it  iust  as  I do.  If  you  are  ambitious  for 
recognition  in  an  executive  way,  you  MUST  be  able  to 
show  your  results  on  the  right  side  of  the  ledger. 

We  have  just  inaugurated  a policy  within  General 
Motors,  handed  down  from  the  president  through  the 
executive  committee,  that  provides  for  service  parts 
requirements  being  given  precedence  over  production 
requirements,  first,  last  and  always — irrespective  of  the 
new  car  orders  on  file — and  without  consideration  for 
any  temporary  financial  loss. 

We  have  arrived  at  the  very  sound  conclusion  that 
keeping  the  old  cars  running  is  of  far  greater  and  more 
lasting  importance  than  the  matter  of  getting-  the  new 
cars  sold. 

The  old  car  owner  must  be  given  first  consideration  if 
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we  expect  to  get  new  car  owners.  The  repair  parts 
phase  of  the  industry  must  be  conducted  for  profits  but 
these  profits  must  come  through  greater  efficiencies  all 
along  the  line  rather  than  by  the  maintenance  of  pro- 
hibitive repair  parts  prices. 

It  is  my  prediction  that  within  three  years  every 
reputable  repair  shop  in  America  will  be  operating  on 
some  form  of  flat  rate  system.  Whether  we  like  it  or 
not,  we’ve  got  to  come  to  it  and  when  we  do  come  to  it 
we’ll  be  surprised  at  just  how  low  our  past  efficiency 
has  been. 

In  our  factories  we  know  just  how  long  it  takes  to  do 
a specific  operation,  and  the  exact  cost  of  the  material 
and  labor  involved,  whereas  on  the  other  hand,  our 
service  stations  refuse  point  blank  to  tell  a man  what  a 
repair  job  is  going  to  cost  him  and  as  a matter  ot  fact, 
they  seldom  charge  any  two  people  the  same  amount  for 
doing  the  same  job. 

To  me  the  necessity  for  standardizing  repair  opera- 
tions is  so  obvious  and  so  simple  of  accomplishment  that 
it  makes  me  mad  when  I hear  a service  manager  say 
that  it  is  impractical  in  connection  with  his  particular 
product. 

I’d  like  someone  here  to  tell  me  the  difference  between 
patting  on  a steering  knuckle  in  a factory  and  in  a 
service  station  insofar  as  the  problem  of  cost  analysis  is 
concerned. 

Moral  or  Psychological  Service 

And  next  we  come  to  our  third  classification  of  service, 
namely,  moral  or  psychological  service. 

In  addition  to  the  tangible  repair  parts  distribution 
and  mechanical  phases  of  our  service  activity,  there  is 
this  intangible  moral  phase. 

Take  the  matter  of  keeping  cars  clean  in  a repair 
shop.  A man  may  bring  his  car  into  your  service  station 
ever  so  dirty  but  this  does  not  license  you  to  turn  it 
back  to  him  in  a still  more  untidy  condition. 

In  the  first  place,  the  repair  shop  itself  should  be  kept 
clean  and  there  is  no  necessity  for  the  mechanic  to  wear 
the  same  pair  of  overalls  throughout  the  season  without 
washing.  A clean  repair  shop  is  one  of  the  dealer’s  best 
advertisements. 

A repair  job  should  never  have  a “finish"  tag  put  on  it 
until  the  body  interior  has  been  dusted  out  and  the  steer- 
ing wheel  wiped  off. 

When  the  bill  for  a repair  job  runs  over  $15  I would 
say  that  the  dealer  should  give  the  car  a wash  and  a 
polish  free  of  charge  and  he’ll  find  it  the  best  investment 
he  ever  made. 

If  I sent  a coat  to  a tailor  shop  to  have  a button  put 
on  or  a rip  sewed  up  and  the  tailer  spilled  a can  of 
machine  oil  on  it  or  let  his  dog  use  it  for  a bed,  I would 
raise  the  dickens  and  so  would  you,  and  yet  every  day 
cars  are  being  turned  out  of  our  “authorized  service” 
stations  so  greasy  and  mussy  that  after  you’ve  ridden 
around  the  next  block  you’re  a fit  candidate  for  a Turk- 
ish bath. 

Even  our  finest  closed  jobs  are  not  immune — in  fact, 
the  average  mechanic  seems  to  fairly  revel  in  the  joys 
of  disseminating  grease  and  oil  on  a broadcloth 
interior — he  may  miss  the  universal  joints,  the  trans- 
mission and  the  differential  but  the  front  cushion  and 
the  steering  wheel — N-E-V-E-R! ! 

Manufacturers  have  made  much  progress  during  the 
past  five  years  in  the  development  of  enclosed  jobs  with 
piano  finish  and  luxurious!  appointments.  The  most 
painstaking  care  is  usied  in  the  selection  of  the  proper 


material  for  the  cushions,  carpets,  curtains,  etc.,  but 
the  average  garage  mechanic  on  the  other  hand  has  not 
yet  learned  to  appreciate  the  difference  in  fineness 
between  a $10,000  limousine  and  a truck. 

In  the  future,  automobiles  and  the  service  that  must 
inevitably  follow  will  have  to  be  sold  and  sold  hard — 
our  most  valuable  allies  are  the  9,000,000  car  owners 
whose  continued  good-will  rests  largely  in  the  hands  of 
the  service  men. 

It  is  to  you  men  we  must  look  for  the  greatest  future 
development  of  the  automotive  industry  as  a whole — and 
remember  that  “He  profits  most  who  serves  best." 

Rapid  Drilling  of  Barrel  Covers 

Special  Correspondence 

A sanitary  barrel  made  from  steel  metal  and  intended 
for  the  holding  of  such  materials  as  sugar  and  flour, 
required  the  drilling  of  four  small  holes  in  the  periphery 


MACHINE  FOR  DRILLING  A BARREL  COVER 


of  the  head.  Since  rapid  production  of  the  heads  was 
desired,  the  arrangement  shown  in  the  accompanying 
illustration  was  developed. 

The  machine  consists  chiefly  of  four  3-in.,  220-volt, 
Black  & Decker  portable  electric  drills.  The  handles 
and  the  switch  mechanisms  of  the  drills  are  not  used, 
the  housings  being  mounted  on  slides  resting  on  a 
heavy  table.  The  slides  are  operated  simultaneously 
by  means  of  a pedal,  so  that  all  the  drills  can  be  fed  to 
the  work  at  the  same  time.  The  drill  bits  enter  through 
jigs  having  hardened  bushings,  and  a fixture  is  provided 
for  holding  the  barrel  head. 

When  operating  'the  machine,  the  attendant  merely  , 
places  a.  barrel  head  in  the  fixture,  and  then  presses! 
his  foot  on  the  pedal  to  feed  the  drills  through  the  work,* 
There  is  a retaining  ring  on  one  side  of  the  work-holdfcr^\ 
fixture  to  keep  the  head  from  rising,  while  the  oper%£0K 
holds  other  side  so  as  to  prevent  vertical  motion  awffV-1 
vibration.  - » ^5* 
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A Hollander’s  View  of  Leipzig  Fair 

By  D.  DeVries 

Manager,  R.  S.  Stokvia  & Zonen 

The  writer  is  just  back  from  Germany  where  he 
visited  the  Leipzig  machine  tool  exhibition.  It  would 
be  very  instructive  for  an  American  to  visit  such  an 
exhibition.  If  one  to  whom  each  machine  is  an  old 
acquaintance,  no  matter  what  its  changes  in  design, 
strolls  along  the  various  stands,  his  eye  is  caught  here 
and  there  and  he  says,  “Not  bad,  by  Jove,  the  Ameri- 
cans have  big  competition.” 

Take,  for  instance,  the  stand  of  Raboma  radial  drills. 
Here  is  a big  drill  but  if  one  compares  it  with  a modern 
American  machine  he  will  say,  “Well,  that  machine  is 
an  engineering  problem  to  the  workman.  Too  many 
ornaments.  It  needs  a college  graduate  to  handle  it.” 

We  had  a talk  with  Samson,  makers  of  vertical 
grindefs  of  the  Pratt  & Whitney  type.  They  also  make 
a shaper  which  the  manager  pretended  was  a copy  of 
a Gould  & Eberhardt  shaper,  but  he  was  only  pretend- 
ing it  was  a copy.  It  might  have  been  a copy  of  an 
obsolete  Gould  & Eberhardt  shaper,  but  both  Mr. 
Peskine  and  I laughed  heartily  in  his  face  and  told 
him,  “You  Germans  try  to  copy  and  when  you  are 
ready  with  your  copy  the  American  again  has  escaped 
and  looks  only  upon  it  as  of  bygone  days.” 

The  general  impression  of  such  an  exhibition,  and  it 
was  a big  exhibition  only  of  machine  tools,  is  that  there 
is  life  and  drive  in  the  Germans,  but  that  the  class  of 
their  machines  and  the  class  of  their  workmanship  is 
miles  below  the  American  standard.  On  the  other  hand 
they  manufacture  cheaply  and  today  there  is  but  one 
desire  in  the  world,  “Buy  cheap,  buy  cheaper,  buy 
cheapest,  buy  for  nothing.”  Quality  does  not  speak 
any  more  in  Europe,  it  is  the  price  that  talks  and  as 
long  as  German  labor  is  as  cheap  as  it  is  today  and  the 
call  for  low  prices  as  strong  as  it  is  now,  the  machine 
tool  world  of  today  belongs  to  the  Germans. 

We  saw  copies  of  Cincinnati  milling  machines  with 
Wanderer  and  copies  of  Kearney  and  Trecker  with 
Mammuth,  but  what  poor  copies  they  were.  We  ex- 
plained to  one  of  the  representatives  the  treatment 
through  which  gears  go  in  America  before  they  become 
gears  ready  to  be  put  in  place,  and  he  listened  with  open 
mouth  and  then  said,  “Just  think,  that’s  nice,  but  we 
would  not  get  paid  for  it.”  Cheap,  you  see ! 

In  lathes  there  was  nothing  special.  A good  German 
lathe  sells  for  one-quarter,  or  less,  of  the  price  of  an 
equivalent  American  toot. 

The  German  workman  works  and  produces  today  for 
five  American  cents  an  hour.  He  has  to  fight  for  weeks 
and  weeks  in  order  to  get  another  two  cents  and  that 
is  why  Germany  is  not  able  to  Buy.  A few  people  are 
earning  heaps  of  money,  but  because  it  is  in  paper 
marks  they  try  to  spend  it  as  soon  as  they  get  it,  so 
you  see  much  luxury  in  Germany.  Big  dinners,  filled 
hotels,  wine  and  champagne  and  what  surrounds  it,  but 

Copy  of  a personal  letter  written  to  a friend  in  America  and 
printed  by  permission. 


the  greater  percentage  of  the  people  live  in  poor  condi- 
tion. The  splendor  of  the  rich  is  displayed  but  the  poor 
suffer  in  silence  within  the  walls  of  their  houses. 

While  America,  England,  France,  Spain,  Italy  and 
smaller  countries  are  struck  with  a depression  worse 
than  any  living  man  can  remember,  there  is  a big  boom 
in  Germany.  Most  of  the  machine  tool  firms  are  sold  out 
for  six  to  eight  months  and  everybody  at  this  exhibition 
looked  gay  and  prosperous.  Everybody  had  booked  big 
orders.  They  had  their  inland  prices  for  Germany  and 
export  prices  planned  according  to  the  rate  of  exchange, 
one  scale  for  Holland,  another  for  France  and  still 
another  for  England,  all  fixed  by  conventions  and  com- 
mittees. It  was  noticeable  how  many  Englishmen 
visited  the  exhibition  willing  to  buy  and  buying.  It  was 
estimated  that  about  3,000  Dutchmen  visited  the  show 
and  there  were  many  French,  Belgians  and  Scandina- 
vians, but  few  Swiss  and  hardly  any  Italians  and 
Spaniards.  A committee  of  the  Russian  Soviet  visited 
the  exhibition  and  we  saw  some  Japanese  and  Chinese, 
but  the  great  majority  were  the  Germans  themselves. 

According  to  the  present  export  organization  which 
Germany  has  shaped  for  herself,  machinery  can  only  be 
exported  at  a fixed  price,  a price  about  twice  as  high  as 
the  domestic  price  but  about  half  what  the  rest  of  the 
world  asks.  They  have  formed,  so  to  say,  a world  of 
their  own  in  which  they  all  prosper  and  live  on  the  rest 
of  the  world  and  one  is  forced  to  ask  whether  it  is  better 
to  win  a war  or  to  lose  it.  At  present  the  losers  seem 
to  be  on  top  but  common  sense  will  say  that  such  a thing 
cannot  last  forever  and  when  the  break  comes  it  will  be 
an  awful  one. 

The  present  boom  can  only  continue  as  long  as  the 
mark  keeps  on  depreciating  in  value.  The  exchange 
today  is  about  260  marks  for  the  dollar,  so  a little  more 
and  the  mark  has  no  value  at  all.  What  then?  Then 
misery  must  come  as  it  came  gradually  but  with  cer- 
tainty in  Austria  and  Russia,  and  another  section  will 
be  added  to  that  part  of  the  world  from  which  the  rest 
can  expect  nothing  for  the  happiness  of  the  whole.  The 
Germans  do  not  deserve  such  a condition.  They  are  a 
hard  working,  industrial  nation  who  are  doing  their 
best  to  keep  pace  with  the  rest  of  the  world.  However, 
when  it  comes  to  a really  excellent  design  and  progres- 
sive ideas  in  the  machine  tool  line,  they  lack  initiative. 
They  are  too  much  out  for  success  in  another  way  than 
the  Americans.  If  an  American  manufacturer  cannot 
produce  a thing  for  less  than  five  thousand  dollars,  he 
will  not  offer  it  for  less  even  if  he  gets  no  orders,  but  if 
a German  cannot  get  five  thousand  dollars,  he  will  try 
to  get  the  order  for  four  or  for  three  or  even  for  one 
thousand  dollars,  sacrificing  everything  for  being 
booked  well  ahead  with  orders. 

Our  final  impression  of  this  visit  to  the  Leipzig 
exhibition  was  that  Germany  is  not  killed  at  all,  but 
keenly  alive  and  that  in  the  long  run  she  will  fit  into  her 
own  place.  That  place,  however,  will  not  be  the  place 
the  American  machine  tool  builders  are  looking  for, 
which  is  to  be  at  the  top  in  design  and  workmanship, 
in  service  and  production. 
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Avoid  Danger  When  Drilling  in  a Lathe 
— Discussion 
By  S.  Kelly 

The  article  on  page  271  by  Harry  Senior,  entitled 
"Avoid  Danger  When  Drilling  in  a Lathe,”  covers  a sub- 
ject that  has  received  a great  deal  of  consideration  in 
American  Machinist  and  similar  publications.  Each 
writer  usually  suggests  some  modification  of  this 
dangerous  and  pernicious  practice  of  drilling  or  reaming 
holes  by  means  of  a drill  or  reamer  held  upon  the  tail 


THE  WAY  TO  MAKE  A DANGEROUS  JOB  SAFE 


center  and  prevented  from  turning  by  a single  ended 
lever  consisting  of  lathe-dog  and  tool  shank,  steel  bar, 
or  “pine  stick.” 

The  use  of  such  a lever  in  this  manner  tends  to  cause 
the  end  of  the  drill  or  reamer  to  rise  and  the  greater 
the  pull  upon  it  the  greater  is  the  power  exerted,  due 
to  the  lifting  effect  of  the  lever,  to  force  the  end  upward 
end  off  center. 

The  way  to  make  the  best  of  a bad  situation  is,  as 
Mr.  Senior  describes,  to  fasten  a dog  to  the  reamer 
shank,  allowing  the  tail  to  rest  upon  a tool,  bar,  or  pine 
stick  in  the  toolpost  in  such  manner  that  the  carriage  is 
eased  along  with  the  feed  of  the  tail  spindle  and  thus 
prevents  the  reamer  from  moving  forward  sufficiently 
to  allow  it -to  jump  off  the  center. 

With  one  hand  feeding  up  the  tail  spindle  while  with 
the  other  he  tries  to  “ease”  the  carriage  along  so  that  the 
toolpost  will  always  bear  firmly  against  the  dog,  the 
machinist  certainly  has  his  hands  full.  Is  it  any  wonder 
that  there  should  be  so  many  machinists  with  mained 
hands  and  fingers? 

There  is  but  one  safe  and  sane  way  to  perform  such 
a job,  and  that  is  to  use  drills  and  reamers  having  stand- 
ard taper  shanks  to  fit  into  a socket,  or  sockets,  in  the 
tail  spindle.  By  this  method  there  is  no  danger  when 
the  tool  breaks  through  the  work. 


Superintendents,  foremen  and  factory  inspectors 
should  forbid  the  use  of  the  dog  and  single  end  lever, 
even  when  used  in  conjunction  with  a “pine  stick.” 

[This  letter  was  submitted  to  Mr.  Senior  and  his  reply 
is  printed  herewith — Editor.] 

Your  correspondent  did  not  read  my  letter  under- 
standing^. This  may  have  been  my  own  fault  in  that  I 
did  not  make  the  operation  entirely  clear  and  to  remedy 
such  defect  as  well  as  to  prevent  further  misunder- 
standing and  make  certain  that  I have  mitigated  to 
some  extent  the  evils  of  what  may  be  a really  danger- 
ous job,  I have  this  time  included  an  illustration. 

There  is  no  such  thing  as  a “single-ended”  lever. 
I need  not  enter  into  a discussion  of  the  various  classes 
of  levers,  for  I am  sure  that  all  mechanics  know  that 
to  be  a lever  at  all  a piece  must  have  a weight  to  move 
(or  resist) , power  applied  to  move  it,  and  a fulcrum  or 
point  of  resistance.  Whether  my  pine  stick  is  a lever 
of  the  first,  second  or  third  class  depends  upon  the  in- 
dividual conception  as  to  which  points  represent  the 
three  factors ; but  it  most  certainly  has  two  ends. 

In  the  illustration  let  us  suppose  that  the  reamer  has 
“snagged,”  the  lathe  is  stopped,  and  the  full  power  of 
the  belt  is  being  delivered  to  the  holding  device,  tending 
to  throw  the  shank  off  the  center.  The  tail  of  the  dog 
is  bearing  down  upon  the  stick  at  A which,  as  Mr.  Kelly 
says,  would  tend  to  lift  the  reamer  shank  off  the  center. 
But  the  downward  pressure  must  be  supported  some- 
where, and  it  is  so  supported  at  points  B and  C. 

Because  of  the  fact  that  the  distance  from  A to  C 
is,  let  us  say,  ten  times  the  distance  from  A to  B,  nine 
tenths  of  the  downward  pressure  delivered  by  A reap- 
pears as  a downward  pressure  delivered  by  the  stick 
upon  the  reamer  shank  at  B.  The  tendency  of  the  shank 
to  rise  by  reason  of  the  pressure  delivered  at  A is, 
therefore,  so  nearly  balanced  by  the  downward  pres- 
sure of  the  stick  at  B that  the  resultant  is  negligible. 
The  further  away  the  point  C the  more  nearly  is  the 
balance  established. 

As  regards  “easing”  the  carriage  along  by  hand — 
don’t  do  it.  Make  sure  that  the  tool  shank  (or  whatever 
you  put  in  the  toolpost)  bears  against  the  yoke  of  the 
dog  in  such  a way  that  the  reamer  cannot  move  toward 
the  chuck  without  also  moving  the  carriage,  but  be 
equally  sure  that  it  is  so  placed  that  it  cannot  interfere 
to  prevent  the  reamer,  dog  and  all,  from  rotating  with 
the  lathe  in  case  the  stick  should  break.  You  can  then 
forget  that  the  carriage  is  there;  the  pressure  of  the 
tail  spindle  will  do  all  the  “easing”  that  is  necessary 
while  the  carriage  will  stay  on  the  job  ready  to  prevent 
any  forward  movement  induced  by  the  tendency  of  the 
reamer  to  “draw  in,”  or  when  the  drill  breaks  through 
the  work. 

There  are  two  objections  to  the  method,  suggested  by 
Mr.  Kelly,  of  using  taper  shank  tools.  In  a manufac- 
turing operation  upon  specially  fitted  machines  this 
would  unquestionably  be  done;  but  in  the  toolroom  and 
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the  job  shop  it  is  often  necessary  to  use  tools  that  have 
no  taper  shanks,  and  even  if  such  tools  are  available 
the  feather  and  spline  in  the  tailspindle  of  the  average 
engine  lathe  is  not  calculated  to  shoulder  the  responsi- 
bility of  resisting  the  torsional  strain  of  the  cut. 

A Device  for  Riveting  Small  Parts 

By  Casper  J.  Dorer 

It  is  often  necessary  when  riveting  small  sheet-metal 
parts  together  on  a large  production  basis,  to  have 
the  two  parts  held  together  in  an  accurate  relative 
position  and  to  have  the  rivets  driven  accurately. 
Too  often  this  fact  is  lost  sight  of,  with  the  result 
that  the  rivets  are  driven  in  crooked,  are  never  tight, 
and  eventually  shake  loose.  The  rivets  can  also  be 
made  to  serve  as  dowels,  if  properly  set.  The  accom- 
panying illustrations  show  a type  of  riveting  fixture 
which  is  being  successfully  used  for  this  kind  of  work 
in  our  production  department. 

The  rivet  used  in  this  particular  case  is  A in.  long 
and  0.070  in.  in  diameter.  Owing  to  the  smallness  of 
the  rivet,  it  is  necessary  to  set  it  in  place  with  a small 
pair  of  tweezers.  The  two  pieces  of  stock  are  0.015 
and  0.097  in.  thick  respectively,  and  are  attached  to  a 
shaft  10  in.  long,  which  extends  downward  through  the 
center  of  the  fixture  and  through  a clearance  hole  in 
the  bench.  . 

The  fixture  is  easily  and  very  quickly  operated  by 
an  inexperienced  operator,  is  foolproof  and  requires  no 
hunting  or  balancing  of  the  rivet  head  with  the  punch. 
It  is  generally  this  part  of  the  operation  that  consumes 
the  most  time. 

Upon  examination  of  Fig.  1 it  will  be  seen  that  the 
punches  A are  held  in  a vertical  plane  in  the  bracket  B, 
the  bearing  being  fairly  loose.  These  punches  are  al- 
ways held  in  their  operative  position  away  from  the 
work  by  springs,  and  kept  from  coming  out  by  screws 
C.  When  struck  with  a hammer  these  punches  always 


impart  a perpendicular  blow  on  the  head  of  the  rivet 
even  if  the  operator  should  strike  the.  top  of  the  punch 
a deflecting  blow.  In  order  to  prevent  the  rivet  from 
sliding  out  from  under  the  punch  in  case  the  rivet  is 
not  set  square,  the  end  of  the  punch  is  contoured 
slightly  to  suit  the  head  of  the  rivet,  thus  causing  the 


rivet  to  line  up  when  the  punch  strikes  it.  Care  must 
be  used  in  forming  the  ends  of  the  punches  so  that  the 
concave  part  is  not  too  deep  as  it  is  apt  to  cause  the 
punch  to  split.  The  punches  must  also  be  placed  in 
correct  alignment  with  the  rivet  holes  so  that  the  force 
of  the  blow  goes  directly  through  the  holes  and  is  not 
deflected  to  one  side. 

The  two  pieces  of  work  are  placed  in  a nest  D and 
over  locating  pins  E,  which  keep  them  in  their  correct 
relative  position  while  riveting.  The  bracket  B is  then 
swung  down  over  the  work  until  the  button  F rests  upon 


FIG.  2.  THE  FIXTURE  IN'  OPEN  AND  CLOSED  POSITION 


it,  the  operator  continuing  to  press  down  -tupon  the 
handle  so  as  to.  hold  the  work  tightly  together,  while  he 
strikes  the  punches  a blow  with  a hammer  held  in  the 
other  hand.  It  is  essential  that  button  F be  of  correct 
length  so  that  punches  will  be  in  a vertical  plane 
when  the  bracket  is  resting  on  the  work.  Thus^tl&e 
bracket  serves  a double  purpose,  acting  as  a guide  for 
the  punches  and  a clamp  for  the  work. 

A head  such  as  is  commonly  formed  on  the  opposite 
side  is  not  made  in  this  case.  Instead  the  rivet  strikes 
against  the  serrated  hardened  tool-steel  strip  G.  The 
strips  are  set  in  the  base  of  the  fixture  and  are  shift- 
able  endwise,  thus  making  it  easy  to  renew  the  riveting 
surface.  They  are  held  in  place  by  setscrews  set  in 
from  the  side. 

The  half  tone,  Fig.  2,  shows  the  fixture  both  in  open 
and  closed  position. 


Enlarging  Gas  Engine  Pistons 

By  Ivan  C.  Beach 

In  reference  to  a letter  by  David  Tyke,  on  page  287  of 
American  Machinist,  the  writer  had  a similar  experi- 
ence when  he  was  called  upon  to  refit  pistons  that  •were 
only  a few  thousandths  under  size.  ' 

I heated  the  pistons  to  a good  red  heat,  stooi  them  on 
a smooth  plate  (an  old  faceplate)  bn  the  floor  with  the 
solid  end  up  and  placed  a weight  of  about  twenty  pounds 
upon  each.  When  they  had  cooled  I found  that  they 
had  expanded  about  0.012  in.  and  I had  no  difficulty  in 
fitting  them. 

[The  “swelling”  of  cast  iron  by  repeated  heating  and 
cooling  is  often  done.  We  doubt  if  the  weight  helped 
any.  Have  any  of  our  readers  data  upon  the  amount  of 
enlargement  that  can  be  thus  obtained,  or  the  wearing 
qualities  of  iron  so  treated? — Editor.] 
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A Shop  Mail’s  Method  of  Figuring  Change 
Gears — Discussion 
By  H.  Herring 

Stockport,  England 

I have  read  with  interest  the  article  by  J.  Crommel, 
on  page  78  of  American  Machinist,  entitled  “A  Shop 
Man’s  Method  of  Figuring  Change  Gears,”  for  the 
reason  that  I have  myself  been  in  the  habit  of  using 
this  method  for  many  years.  I think,  however,  that 
Mr.  Crommel  might  have  carried  the  matter  a little 
further  and  shown  how  to  arrive  at  the  correct  position 
for  engaging  the  split-  or  half-nut  with  the  leadscrew. 

Let  us  take  Problem  I:  Required,  60  threads  in 

4 in.;  leadscrew  6 per  inch.  The  lead  of  the  thread 
is  4/60  and  the  ratio  of  change  wheels  4/60  x 

5 1.  or  4/60  -e-  1/5  = 20/60,  or  4/12.  If  we  re- 
duce this  ratio  to  its  lowest  terms  we  get  J.  This 
indicates  that  the  leadscrew  makes  one  revolution  to 
every  three  of  the  spindle.  In  this  case  we  tan  engage 
the  nut  with  the  leadscrew  at  any  point  of  the  lathe  bed 
and  the  tool  will  come  into  pitch  again  for  each  suc- 
cessive cut. 

Problem  II:  Required  27  threads  in  5 in.;  same 
leadscrew.  The  fraction  expressing  the  lead  is  5/27. 
Ratio  of  change  wheels  is  25/27;  which  is  the  lowest 
term.  The  nut  can  be  engaged  at  every  twenty-fifth 
revolution  from  the  starting  position,  or,  if  the  spindle 
and  lathe  bed  have  been  marked,  the  nut  can  be  engaged 
at  every  fifth  inch,  or  multiples  thereof,  along  the 
lathe  bed. 

Problem  III:  Required  10  threads  in  7 in.;  lead- 
screw 2 per  inch.  Fraction  representing  the  pitch  is 
7 10.  Ratio  of  change  wheels  is  14  10,  which,  reduced 
to  its  lowest  terms,  is  7/5.  The  half-nut  can  be  en- 
gaged at  every  seven  revolutions  of  the  leadscrew  or 
at  every  3$  in.  or  multiples  thereof  along  the  bed. 

Problem  IV:  Required  7 threads  in  10  in.;  same 
lead.  The  fraction  is  now  10/7  and  the  gear  ratio  20/7. 
The  half-nut  will  engage  at  every  twentieth  revolution 
of  the  screw  or  every  10  in.  of  its  length. 

Problem  V : Required  4 threads  in  4i  in. ; lead  of 
screw  2 per  inch.  The  fraction  is  41/4,  and  the  gear 
ratio  17/8.  The  nut  will  engage  at  every  seventeenth 
revolution  of  the  screw  or  every  8J  in.  of  its  length. 

I have  found  this  method  very  useful  when  working 
on  lathes  that  were  not  equipped  with  a carriage  revers- 
ing movement. 

Putting  Limits  on  All  Dimensions 

By  John  Thomas 

In  the  majority  of  drafting  rooms,  when  dimension- 
ing shop  drawings,  it  is  the  usual  practice  to  add 
tolerances  only  to  those  dimensions  which  require  com- 
paratively close  limits  and  to  give  other  dimensions 
merely  a flat  size  such  as  21  in.,  0.750  in.,  etc.  As  a 
matter  of  fact,  such  unlimited  dimensions  mean  nothing 
more  than  that  the  work  should  be  made  to  that  size 
only  approximately. 

This  practice  seems  to  me  to  be  a mistake.  Before  a 
piece  of  work  can  be  made  from  such  a drawing,  some- 
one must  either  decide  or  find  out  the  leeway  allowable 
on  sizes  lacking  limits.  This  usually  means  much  time 
wasted  in  looking  up  “how  they  made  them  last  time,” 
or  in  discovering  someone  who  will  take  the  responsi- 
bility for  such  a decision.  Very  often  this  does  not 
settle  the  matter,  for  it  all  depends  on  whether  the 


decision  is  based  on  a guess  or  on  definite  information. 

If  we  insist  that  our  draftsmen  limit  all  dimensions 
we  will  eliminate  a lot  of  trouble  and  lost  time  in  the 
shop.  Often  the  operator  wastes  time  in  making  a 
piece  of  work  much  closer  to  size  than  is  really  neces- 
sary, while  the  opposite  may  also  be  true.  If  A in. 
more  or  less  can  be  allowed  on  the  work,  the  operator 
should  know  it  definitely  instead  of  being  permitted  to 
use  his  own  judgment  which  probably  would  not  coincide 
with  the  ideas  of  the  designer  of  the  piece. 

Definite  limits  will  help  the  operator  in  every  way. 
He  will  get  started  on  the  job  in  less  time,  and  will  save 
time  wherever  possible.  Definite  limits  will  give  him 
more  confidence  and  help  him  produce  better  work,  sim- 
ply because  he  will  know  definitely  what  is  wanted. 

Easing  the  Pressure  of  the  Cutting-Off  Tool 

By  S.  J.  Morgan 

On  page  185  of  American  Machinist,  there  is  an 
article  under  the  above  title,  written  by  Clarence  B. 
Coe,  in  which  he  advocates  the  making  of  a groove  in 

the  upper  surface  of 
a cutting-off  tool  for 
the  purpose  of  eas- 
ing the  chips  so  that 
they  will  not  pack  in 
the  cut. 

The  sketch  here- 
with shows  the  way 
in  which  we  accom- 
plish the  same  re- 
sult. Merely  grind 
back  approximately  one-half  the  cutting  edge  for  a dis- 
tance of  a few  thousandths,  making  in  effect  two  cut- 
ting lips  instead  of  one.  Then  when  the  tool  is  put  to 
work  it  will  cut  off  two  narrow  ribbons  of  material  and 
there  can  be  no  trouble  from  the  jamming  or  packing 
of  the  chips  in  the  cut. 

Broaching  With  a Bearing  Ball 
— Discussion 
By  James  Griffin 

On  page  419  of  American  Machinist,  Amos  Ferber 
questions  the  advantage  of  the  ball  method  of  sizing 
holes,  particularly  in  drawing  dies,  if  the  holes  are  to  be 
lapped  after  hardening. 

If  a microscopic  study  were  made  of  the  metal  sur- 
rounding the  holes  made  by  the  ball  and  the  reamer 
methods  respectively,  the  crystalline  structure  of  the 
metal  in  the  case  where  the  ball  was  used  would  be  found 
to  be  more  compact  and  closer  grained  than  when  the 
hole  is  reamed.  This  gives  better  wearing  qualities  and, 
I think,  is  an  advantage. 

Cutting  Bolt  Holes  in  Shims 

By  F.  W.  Cheatham 

When  you  have  a number  of  bolt  holes  to  cut  in  thin 
sheet  metal  or  fiber  shims,  select  an  ordinary  cup- 
pointed  setscrew  with  the  cup  of  a size  that  corresponds 
to  the  desired  hole,  place  it  with  the  cup  end  upward  in 
a vise,  lay  the  shim  over  it  and  strike  with  a smooth 
flat-faced  hammer.  After  the  usual  experience  in  cut- 
ting holes  in  shims  you  will  be  greatly  relieved  to  find 
how  easy  it  is  to  do  a good  job. 


CUTTING-OFF  TOOL  WITH 
DOUBLE  LIP 
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A Guiding  Hand  for  Trade  Associations 

THE  dilemma  in  which  trade  associations  find 
themselves  as  the  result  of  the  Hardwood  deci- 
sion continues  to  be  the  subject  of  much  discussion. 
The  most  recent  developments  include  the  Hoover 
Conference  at  Washington  and  the  introduction,  in 
Congress,  of  a tentative  bill  by  Senator  Edge  placing 
such  associations  under  the  Federal  Trade  Commis- 
sion; and  of  a Joint  Resolution,  fathered  by  Senator 
Edge  and  Representative  McArthur,  providing  for  a 
congressional  investigating  committee. 

“Business  is  entitled  to  know  in  definite  terms  what 
it  may  and  may  not  do,”  declares  the  preamble  of  the 
proposed  joint  resolution.  This  declaration  will  strike 
a sympathetic  chord  in  many  a weary  heart.  For  fifty 
years  American  business  has  been  struggling  to  attain 
certainty  in  its  legal  status.  Ever  since  the  first  halting 
steps  in  great  combination  movements  legal  uncertainty 
has  been  an  ever-present  condition.  Under  the  old  com- 
mon-law doctrines,  under  the  state  anti-trust  laws  and 
under  the  federal  Sherman  Act,  business  has  been 
operating  under  the  handicap  of  indefinite  and  negative 
restrictions.  The  process  has  been  one  in  which  busi- 
ness, denied  definite  positive  guidance,  has  tentatively 
adopted  in  its  tendency  toward  combination  one  legal 
form  after  another — the  pool,  the  trust,  the  holding  com- 
pany, the  merger — only  to  be  checked  and  turned  back 
by  the  Supreme  Court,  which  has  finally  evolved  that 
marvel  of  indefiniteness — the  “rule  of  reason.” 

The  latest  decisions  have  made  it  clear  that  combina- 
tions in  restraint  of  trade  cannot  be  erected  under  the 
guise  of  open-price  associations.  One  more  experiment 
tried  and  the  check  once  more  applied  1 Business  now 
asks  for  a statement  of  what  it  can  do.  It  demands  an 
opportunity  to  submit  plans  for  trade-association  activi- 
ties to  the  federal  trade  commission  for  approval  or  dis- 
approval before  operations  are  begun. 

The  uncertainty  which  has  been  present  has  been 
costly  in  the  past;  much  more  costly  than  is  ordinarily 
realized.  If  one  were  to  attempt  to  devise  a plan  for 
dampening  business  enterprise,  it  would  be  difficult  to 
evolve  a more  efficient  implement  than  a threat  of 
illegality.  This  type  of  uncertainty  is  a perfect  wet 
blanket. 

We  do  not  mean  to  infer  that  business  should  be  left 
free  to  do  anything  it  chooses.  So  long  as  competition 
is  the  force  relied  upon  to  protect  consumers  from  high 
prices,  it  will  be  necessary  to  prevent  by  law  combina- 
tions in  restraint  in  trade.  We  merely  point  out  that 
certainty  as  to  what  is  legal  and  what  is  illegal  would 
greatly  simplify  the  problem  of  the  business  man.  How 
can  one  proceed  confidently  so  long  as  the  rules  of  the 
game  are  undetermined  and  constantly  shifting? 

In  this  particular  case,  moreover,  uncertainty  is  likely 
to  be  particularly  costly.  Unless  positive  guidance  is 
given,  the  trade  association  movement  will  receive  a 
blow  which  will  prevent,  in  large  measure,  the  per- 
formance of  many  functions  which  are  highly  useful  in 
the  economic  process  and  quite  free  from  objection  on 


the  grounds  of  restraint  of  trade.  For  the  fact-finding 
function  of  the  trade  association  is  really  a risk-elimina- 
tion function.  If  a business  man  can  make  his  plans 
and  decisions  on  the  basis  of  fact  and  knowledge  rather 
than  guess  and  speculation,  he  can  price  more  closely, 
eliminating  the  reserves  and  insurance  premiums  which 
inevitably  accompany  the  conduct  of  business  when 
surrounded  by  uncertainties.  Trade  associations  now 
supply  much  valuable  data  and  can  be  so  developed  as 
to  supply  much  more.  Such  data  are  essential  to  wise 
business  decisions  and  will  result  in  fewer  losses  to 
business  men  and  lower  prices  to  consumers. 

The  Edge  bill  may  not  be  perfect.  Senator  Edge  does 
not  pretend  that  it  is.  But  certainly  his  proposals  are 
steps  in  the  right  direction.  It  is  possible  to  define 
fairly  precisely  the  things  which  trade  associations 
“may  and  may  not  do,”  and  Congress  owes  it  to  the 
business  community  and  to  the  country  to  make  this 
clear. 

Selling  the  War  Surplus 

IF  WE  needed  a sidelight  as  to  the  cost  of  war,  the 
sale  of  surplus  materials  would  afford  a good  example. 
Over  a billion  dollars  worth  has  already  been  sold  and 
about  as  much  more  still  remains  to  be  disposed  of. 
Major  Glen  E.  Edgerton,  director  of  sales,  is  planning 
an  intensive  campaign  to  get  the  rest  of  it  out  of  the 
way.  He  realizes  that,  in  some  cases,  it  will  work  a 
temporary  hardship  on  industry.  But  it  must  be  sold 
and  he  believes  that  it  is  better  to  have  the  operation 
over  with  than  to  drag  along  with  mere  palliatives. 

Roughly  speaking,  one-half  the  property  declared  sur- 
plus, something  over  two  and  a quarter  billion  dollars, 
was  transferred  to  other  governmental  departments.  The 
actual  surplus  on  hand  and  ready  for  sale  on  March  1, 
represented  an  original  cost  to  the  taxpayers  of  $190,- 
000,000.  Although  the  most  saleable  property  has  al- 
ready been  disposed  of,  there  is  much  valuable  material 
in  what  remains.  The  material  still  available  includes 
electrical  equipment,  hand  tools,  engineering  supplies, 
machine  tools,  scrap  metal,  railway  material,  office 
supplies  and  the  like. 

It  is  interesting  to  note  that  during  the  first  two 
years  the  average  recovery  from  sales  was  78  per  cent 
of  the  original  cost.  The  present  average  recovery  rate 
is  26  per  cent.  The  average  for  the  whole,  however, 
is  48  per  cent  which,  all  things  considered,  is  a very- 
high  rate. 

The  lower  rate  prevailing  at  this  time  gives  an  idea 
of  the  relative  saleability  of  the  remaining  surplus,  as 
well  as  the  lower  prices  prevailing  in  the  open  markets 
this  year. 

When  the  sale  is  completed  the  country  will  be  in  a 
more  healthy  condition,  the  treasury  will  be  richer,  the 
decks  will  be  cleared  for  new  business  and  we  shall  be 
decidedly  nearer  normal  business  in  every  way.  Let.  a! 
who  can,  hasten  rather  than  delay  the  completion  of 
the  work  which  must  be  done.  And  let  us  appreciate 
the  work  done  by  all  who  have  assisted  in  its  doing. 
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Blanchard  High-Power  Vertical  Surface 
Grinding  Machine 

The  Blanchard  Machine  Co.,  Cambridge,  Mass.,  ha; 
added  to  its  line  of  surface-grinding  machines  what  it 
believes  to  be  the  heaviest  and  most  powerful  vertical 
spindle  surface-grinding  machine  ever  built.  Fig.  1 


FIG.  1.  BLANCHARD  HIUH-POWEK  GRINDING  MACHINE 


shows  the  front  view  of  the  machine,  which  is  known 
as  the  No.  27-R  Blanchard  high-power  vertical  surface- 
grinding machine.  Overall  dimensions  of  the  machine 


are  12  ft.  6 in.  long,  7 ft.  6 in.  wide  and  10  ft.  high. 
The  total  weight  is  30,000  lb.  Floor  space  required  is 
12  ft.  6 in.  x 7 ft. 

In  general  arrangement  it  is  similar  to  the  No.  16 
Blanchard  grinding  machine,  and  it  operates  in  the  same 
way.  The  work  is  carried  on  a rotary  magnetic  chuck, 
48  in.  in  diameter,  which  is  moved  horizontally  from 
the  loading  to  the  grinding  position,  and  there  rotated 
continuously  while  the  wheel  is  gradually  fed  downward. 
Owing  to  its  size  and  weight,  the  No.  27  chuck  and 
table  is  traversed  by  power.  In  other  respects  the 
operation  of  the  No.  27  is  like  that  of  the  No.  16, 
| although  the  mechanism  is  different. 

The  grinding  wheel  is  27  in.  in  diameter,  7 in.  deep, 
with  a rim  either  2 or  8 in.  thick.  It  is  sulphur 
mounted  in  a cast-iron  retaining  ring,  attached  to  the 
faceplate  by  six  screws,  and  is  wire  banded  in  the  same 
way  as  the  No.  16  Blanchard  wheels.  The  wheelhead 
weighs  3 tons  and  has  built  into  it  a 60-hp.  600-r.p.m. 
induction  motor  which  drives  the  wheel  at  680  r.p.m.  or 
4,170  ft.  per  minute.  The  rotor  is  directly  on  the 
wheel  spindle,  which  is  54  in.  in  diameter  and  is  car- 
ried on  two  large  radio-thrust  ball  bearings.  A spring 
take-up  at  the  upper  end  exerts  an  upward  pull  on  the 
spindle  which  exceeds  the  weight  of  the  rotating  parts 
by  1,000  lb.  This  initial  load  on  the  lower  or  main 
thrust  bearing  eliminates  all  play  or  backlash.  The 
main  bearing  has  a thrust  capacity  of  over  26,000  lb. 

The  wheel  safety  guard  is  of  A-in.  steel  plate,  car- 
ried on  three  heavy  steel  rods,  and  has  a convenient 
rack  and  pinion  mechanism  for  vertical  adjustment.  A 
wheel  dresser  attached  to  the  head  provides  for  dress- 
ing or  sharpening  the  face  of  the  wheel  while  grinding. 
There  is  the  usual  water  supply  to  the  inside  of  the 
wheel  through  a 2-in.  pipe,  and  to  the  outside  nozzle 


Fit*.  2.  RIGHT-END  FRONT  VIEW  OF  BLANCHARD  GRINDING  MACHINE.  FIG.  8.  REAR  VIEW 
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through  a 11-in.  pipe.  Water  guards  of  1-in.  steel  plate, 
entirely  surround  the  work  and  wheel. 

The  head  is  mounted  to  slide  vertically  on  a massive 
column,  whose  proportions  are  best  seen  in  Fig.  2. 
The  Blanchard  three-point  support  is  used  to  fasten  the 
column  to  the  base. 

The  Vertical  motion  of  the  wheelhead  is  controlled  by 
a heavy  feed  screw,  41  in.  in  diameter,  carried  in  ball 
bearings  in  the  column.  This  screw  is  driven  through 
a gear  box  mounted  in  the  column,  receiving  its  power 
from  the  upper  pulley  in  Fig.  2.  Double  fric- 
tion clutches  provide  for  rapid  raising  or  low- 
ering of  the  wheelhead.  Both  hand  and  power 
feeds  are  provided  by  means  of  the  box  on 
the  front  of  the  column.  The  power  feed 
has  an  automatic  stop,  also  a convenient  ad- 
justment, giving  feeds  from  0.0005  to  0.005 
in.  per  revolution  of  the  chuck.  A single 
lever  controls  the  engagement  of  the  power 
feed  and  of  the  raising  and  lowering  clutches, 
and  is  arranged  so  that  they  cannot  be 
simultaneously  engaged. 

Referring  further  to  Fig.  2,  in  the  lower 
portion  will  be  seen  a large  pulley  which 
drives  the  chuck  rotation,  and  to  the  left  of 
it,  the  pulley  which  drives  the  water  pump 
and  table  traverse.  The  chuck  is  driven 
through  a four-speed  sliding-gear  box,  with 
friction  clutch  for  starting  and  stopping,  interlocked 
with  the  gear  shift.  The  speeds  are  3,  5,  8 and  13  r.p.m. 
Power  for  all  purposes,  except  driving  the  wheel,  is 
supplied  by  a 5-hp.  motor  on  the  farther  side  of 
the  column,  to  be  seen  in  Fig.  3.  This  view  also  shows 
the  pump  and  water  piping  and  the  box  containing  the 
clutches  for  the  traverse  motion  of  the  chuck. 

The  rotary  magnetic  chuck  for  holding  the  work  is 
48  in.  in  diameter  and  is  of  the  Blanchard  one-piece 
steel  type.  It  has  closely  spaced  poles  suitable  for 
holding  either  small  or  large  work.  The  face  is  of 
brass  and  steel,  and  is  said  to  be  absolutely  waterproof 
so  as  to  prevent  damage  to  the  windings. 

The  chuck  is  carried  on  a substantial  table,  sliding 
on  the  base  on  one  flat  and  one  V-way.  This  table 
spans  the  base  like  a bridge  and  all  water  and  metal 
from  the  work  fall  directly  into  the  first  part  of  the 
water  tank  in  the  base,  where  most  of  the  solid  mate- 
rial settles  to  the  bottom.  From  here  the  water  over- 
flows into  the  rear  part,  under  the  column,  where  any 
remaining  material  can  settle.  The  water  then  flows 
under  a skimmer,  which  holds  back  floating  dirt,  and 
over  another  dam  into  the  pump  tank.  The  first  part  of 
the  main  tank  is  cleaned  from  the  left  end,  and  the 
second  part  has  a large  cleanout  opening  near  the  right- 
hand  end  on  the  front.  Both  parts  are  so  arranged  that 
the  entire  bottom  can  be  reached  with  the  hoe  pro- 
vided, and  an  inclined  end  leading  to  an  overhanging 
drip  edge  makes  it  easy  to  remove  the  mud.  The  pump 
tank  is  accessible  for  cleaning,  but  rarely  requires  it. 
The  total  water  capacity  is  42  gallons. 

The  machine  is  constructed  throughout  with  a view 
to  durability  and  low  maintenance  cost.  The  lubrica- 
tion has  been  carefully  studied,  and  both  main  gear 
boxes  have  pressure  feed  to  every  bearing  from  sub- 
merged gear  pumps.  Other  important  units  have  a 
reservoir  of  oil  with  means  to  circulate  or  splash  onto 
all  bearings.  All  gearing  is  of  steel  and  the  sliding 
gears  are  of  heat-treated  alloy  steel.  The  protection 
against  dirt  and  water  is  complete. 


Brown  & Sharpe  No.  4 Universal  and 
Crankshaft  Grinding  Machine  * 

For  use  in  motor  service  shops  for  grinding  auto- 
motive parts,  the  Brown  & Sharpe  Manufacturing  Co., 
Providence,  R.  I.,  has  recently  added  to  its  line  of 
grinding  machines  the  No.  4 universal  and  crankshaft 
grinding  machine  illustrated  in  Fig.  1. 

The  machine  is  adapted  to  a large  variety  of  work. 
It  grinds  crankshafts,  pistons,  wristpins,  valve  seats 


and  stems,  in  addition  to  the  regular  straight  and 
taper  grinding  of  which  a universal  machine  is  capable. 
With  an  internal  grinding  attachment  and  chuck,  it  does 
internal  and  face  grinding  on  such  parts  as  individual 
cylinders,  clutches,  and  transmission  gears.  All  ordi- 
nary parts  of  motors  can  be  ground  in  the  machine, 
excepting  cylinders  en  bloc.  By  using  a toothrest,  it 
will  also  grind  line  reamers,  milling  cutters,  centers, 
boring  bars,  and  other  tools. 

The  thrOjW-blocks  are  made  with  tool  room  accuracy, 
and  their  sides  are  finished  to  an  exact  size  in  relation 
to  the  center  holes  in  the  sliding  blocks.  This  permits 
the  crankshaft  to  be  readily  aligned  by  placing  the 
blocks  on  their  sides  upon  a surface  plate.  Other 
features  of  the  blocks  are  the  adjustable  clamp  caps 
which  provide  for  various  diameters  of  shafts,  the 
three  center  holes  for  crankshafts  of  different  throw's, 
the  adjustable  slide  for  obtaining  a finer  adjustment. 


FIG.  2.  GRINDING  CRANKSHAFT  ON  B.  & S.  NO.  4 MACHI>CE 


FIG.  1.  BROWN  & SHARPE  NO.  4 AUTOMOTIVE)  GRINDING  MACHINE 
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and  the  special  extension  of  the  slide  block  used  on 
the  headstock  end  of  the  crankshaft.  This  extension, 
with  its  recess,  provides  for  grinding  flanged  crank- 
shafts. A crankshaft  in  place  is  shown  in  Fig.  2. 

The  piston  arbor  permits  of  saving  time  in  mounting 
pistons.  The  piston  is  mounted  on  dead  centers  and 
is  also  ground  upon  its  own  centers,  which  trues  up  a 
seasoned  piston  concentric  with  the  axis  upon  fwhich 
it  was  first  turned.  For  valve  grinding,  the  wheelslide 
is  set  at  the  desired  angle  and  the  corner  of  the  wheel 
is  moved  across  the  valve  seat.  The  table  remains 
stationary  and  the  crossfeed  traverses  the  wheel  across 
the  face  of  the  valve  seat. 

Aside  from  a few  special  features  necessary  to 
accomplish  its  particular  purpose,  the  machine  is  similar 
in  construction  to  the  regular  No.  4 Brown  & Sharpe 
universal  grinding  machine.  By  removing  the  raising 
blocks  from  under  the  headstock  and  footstock,  changing 
the  size  of  the  grinding  wheel  and  its  guard,  and  making 
slight  additions  to  the  equipment,  the  machine  can  be 
converted  into  the  No.  4 universal  grinding  machine. 
The  machine  swings  223  in.  in  diameter,  15£  in.  over 
the  water  guards,  and  takes  60  in.  in  length. 

The  tool  steel  wheel  spindle  has  hardened  bearings, 
ground  and  lapped,  and  running  in  self-aligning,  phos- 
phor-bronze boxes  provided  with  means  of  compensation 
for  wear.  The  spindle  and  boxes  can  be  easily  removed 


FIG.  3.  INTERNAL  GRINDING  FIXTURES  FOR 
B.  & S.  NO.  4 MACHINE 


to  make  room  for  the  internal  grinding  attachment. 
The  automatic  crossfeed  will  move  the  wheel  from 
0.00025  to  0.004  in.  at  each  reversal  of  the  table,  as 
desired.  It  is  automatically  disengaged  when  the  ,work 
is  ground  to  size.  The  table  travel  is  automatic  and  is 
controlled  by  easily  adjustable  dogs. 

The  speeds  and  feeds  of  the  wheel  and  work  and  table 
are  entirely  independent  of  each  other.  A single  lever 
starts  and  stops  the  rotation  of  the  work  and  the  feed 
of  the  table.  The  table  reversing  mechanism  is  very 
accurate,  allowing  work  to  be  ground  close  to  a shoulder. 

The  base  of  the  machine  rests  on  the  floor  at  three 
points.  This  construction  maintains  the  alignment 
)f  the  table,  and  prevents  it  from  being  affected  by  any 
naccuracies  of  the  flooring.  The  box-like  construction 
>f  the  frame  with  the  ample  overhang  at  each  end  gives 
irm  support  for  the  table,  especially  at  the  end  of  its 
reverse.  Strong  ribbing  extending  the  entire  length 
>f  the  table  keeps  it  rigid  and  prevents  it  from 
agging. 

The  grinding  wheel  is  24  in.  in  diameter,  1 in. 


thick,  and  has  a 6-in.  hole.  It  is  protected  by  a heavy 
guard,  which  helps  to  confine  the  spray  and  particles 
of  abrasive.  The  footstock  carries  the  holder  for  the 
carbon  point,  and  the  wheel  can  be  trued  without  remov- 
ing the  work  from  the  centers. 

Included  in  the  equipment  are  two  universal  adjust- 
able backrests  for  supporting  slender  work  or  splined 
shafts.  .They  automatically  compensate  for  the  decrease 
in  diameter  as  the  work  approaches  size.  Their  use 
is  illustrated  in  Fig.  2.  For  wet  grinding  there  is  a 
supply  of  water  furnished  by  a pump  from  a tank 
attached  to  the  rear  of  the  machine.  This  pump  is 
of  simple  construction,  delivers  the  water  in  a steady 
stream,  and  requires  no  packing  or  priming.  The 
telescopic  water  guards  protect  the  operator  from  spray. 

The  equipment  shown  in  Fig.  1 is  included  with  the 
machine.  Fig.  3 shows  the  machine  set  up  for  internal 
grinding.  The  floor  space  required  at  right-angles  to 
the  spindle  is  52  in.,  and  parallel  to  the  spindle  207  in. 
The  hollow  base  is  fitted  as  a closet  to  hold  small  tools 
and  accessories. 

Alvord  Piston-Pin  Bushing  Reamer 

The  illustration  shows  the  “X-Cel”  adjustable  piston- 
pin  bushing  reamer  with  pilot,  recently  introduced  by 
the  Alvord  Reamer  and  Tool  Co.,  Millersburg,  Pa.  The 
cutter  of  this  tool  is  very  similar  to  the  regular  Alvord 
adjustable  reamer  and  is  adjusted  in  the  same  manner, 
but  the  shank  and  pilot  stem  are  ground  to  an  accurate 
sliding  fit  with  the  taper  plug  shown,  and  are  parallel 
and  concentric  with  the  cutting  edges. 

By  passing  the  pilot  stem  through  the  piston-pin 
bushings  and  then  slipping  the  taper  plug  on  the  pilot 
and  pressing  it  into  the  bushing,  the  reamer  is  central- 
ized and  supported  and  reams  the  bushings  in  correct 
alignment  and  with  no  chatter.  With  pistons  of  small 
diameter  and  correspondingly  short  pin  lengths  it  is 
sometimes  necessary  to  ream  first  one  bushing,  and  then 
reverse  the  reamer  and  plug  and  ream  the  other  bushing. 
In  this  case,  the  second  reaming  operation  is  centralized 
from  the  bushing  already  reamed. 

This  tool  js  simple  to  operate  as  there  is  no  adjust- 
ment necessary  on  the  taper  plug,  which  fact  materially 
decreases  the  time  necessary  to  fit  a set  of  pins.  The 
taper  of  the  plug  is  sufficient  to  cover  the  range  of 
adjustment  of  the  reamer,  but  is  gradual  enough  to 
align  the  reamer  in  place. 

The  reamers  are  made  in  eight  different  sizes,  and 
cover  a range  from  § to  111  in.  A special  set  desig- 
nated as  Set  No.  503,  has  been  assembled  which  con- 


sists of  four  reamers  and  which  will  ream  standard 
and  oversize  holes  for  practically  all  of  the  leading 
cars  on  the  market. 
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Hendey  14- In.  Toolroom  Lathe 

The  Hendey  Machine  Co.,  Torrington,  Conn.,  has 
placed  on  the  market  recently  a motor-driven  toolroom 
lathe  that  embodies  some  noteworthy  features. 

A departure  from  customary  practice  is  the  mounting 
of  the  motor  on  a shelf  beneath  the  oil  pan,  where  it 
cannot  obstruct  light  or  interfere  with  the  vision  of 
the  operator.  The  motor  drives  the  speed-box  through 
an  Oldham  coupling  having  no  screws  or  bolts,  and  may 
therefore  be  removed  or  replaced  without  preliminaries 
other  than  withdrawing  the  holding-down  bolts  and  dis- 
connecting the  wires.  The  motor  pinion,  being  supported 
by  independent  bearings,  remains  in  place  in  mesh  with 
the  second  gear. 

Within  the  pedestal  an  oil-tight  change-gear  box  is  so 
mounted  as  to  swing  about  the  center  of  the  second 
shaft,  and  from  a pulley  on  the  exterior  of  this  box  a 
belt  goes  directly  to  the  single  driving  pulley  on  the 


HENDEY  14-IN.  TOOLROOM  LATHE 

spindle.  The  weight  of  the  gear  box  maintains  a con- 
stant tension  on  the  belt,  thus  eliminating  trouble  from 
stretching  of  the  belt  and  danger  of  breakage  from  pos- 
sible snagging  of  the  tool  in  the  cut. 

Nine  changes  of  speed  are  available  by  means  of  the 
gear  box,  and  are  controlled  by  the  position  of  the  two 
levers  on  the  front  of  the  pedestal.  A positive  interlock 
prevents  interference  of  the  gears.  An  easily  removable 
cover  on  the  front  of  the  pedestal  gives  access  to  the 
gear  box,  while  by  removing  the  end  plate  and  discon- 
necting the  control  levers,  the  entire  gear  box  and 
attached  mechanism  may  be  removed  without  interfer- 
ence with  other  parts. 

The  single  driving  pulley  is  mounted  on  a quill  extend- 
ing nearly  the  full  length  of  the  spindle,  and  ample  pro- 
vision is  made  for  lubrication.  The  entire  top  half  of 
the  head  cover  is  in  the  form  of  light  plates  that  may 
be  lifted  off  by  merely  turning  the  knobs,  thus  rendering 
the  spindle  easily  accessible  for  readjustment.  The 
cone  lock  is  reached  by  lifting  the  small  swinging  cover 
over  the  large  gear. 

The  usual  form  of  back  gearing,  mounted  on  a quill 
running  on  a stationary  eccentric  shaft,  is  provided. 
The  operation  of  putting  in  or  taking  out  the  back  gears 
is  performed  in  the  same  manner  as  in  the  older  form  of 
Hendey  lathe.  The  ratio  of  the  back  gearing  is  such 
that  nine  additional  speeds  are  available,  making 
eighteen  in  all. 

A complete  range  of  threads  and  feeds  is  provided  by 


the  two  gear  boxes  controlled  by  the  two  upper  levers. 
The  small  lever  on  the  circular  dial  at  the  left  of  the 
headstock  slides  the  idler  gear  into  or  out  of  mesh,  so 
that  the  spindle  may  be  run  at  high  speeds  without  run- 
ning the  gears. 

The  spindle  conforms  to  the  usual  Hendey  design,  run- 
ning on  tapered  bearings  that  are  easily  adjustable  to 
compensate  for  wear.  A different  method  of  sustaining 
the  end  thrust  is  introduced,  which  distributes  the  load 
over  ample  wearing  surfaces  and  makes  adjustment 
easily  and  quickly  possible. 

Improvements  in  the  design  of  the  carriage  and  cross- 
slide  add  rigidity  and  convenience.  The  ratio  between 
crossfeed  and  carriage  traverse  is  carefully  calculated 
and  intended  to  give  accurate  tapers  or  bevels  when  the 
two  are  used  together.  In  conjunction  with  the  taper 
attachment,  an  extremely  wide  range  of  tapers  is  avail- 
able. The  tail  spindle  is  graduated  and  the  footstock 
provided  with  an  improved  form  of  locking 
device. 

Every  moving  part  except  the  spindle  nose 
and  the  lead  screw  is  completely  covered, 
thus  minimizing  the  possibility  of  accident. 
The  lead  screw  is  provided  with  the  usual 
reversing  lever  in  the  apron,  and  with  a 
positive  knockout  in  either  direction  to  be 
used  when  turning  between  shoulders.  Clos- 
ing the  locknut  on  the  lead  screw  disconnects 
the  hand  wheel  from  the  rack,  preventing  the 
possibility  of  interference. 

The  motor  is  stopped  and  started  by  means 
of  conveniently  located  pushbuttons.  The 
speed  change  levers  are  interlocked  with 
the  electric  control  mechanism,  so  that 
the  first  movement  in  the  act  of  chang- 
ing the  gear  speeds  operates  to  slow  diown 
or  stop  the  motor  without  attention  from 
the  operator. 

The  treadle  extending  along  the  front  of  the  base  is 
connected  with  the  swinging  gear  box  so  that  the 
operator  can,  by  the  pressure  of  his  foot,  stop  the  lathe 
for  the  purpose  of  calipering  or  inspecting  the  work 
without  stopping  the  motor.  Depressing  the  treadle 
raises  the  gear  box  and  releases  the  tension  of  the 
belt.  The  operator  is  thus  enabled  to  stop  the  lathe 
from  the  extreme  end  without  the  necessity  for  reach 
ing  the  control  buttons.  In  its  lower  position  the 
weight  of  the  gear  box  rests  partly  on  Hie  belt  ane 
partly  on  an  adjusting  screw,  so  that  the  belt  tensioi 
may  be  adjusted  as  the  nature  of  the  work  may  require 


Brown  & Sharpe  No.  55  Micrometer  Calipe 

The  Brown  & Sharpe  Manufacturing  Co.,  Providence 
R.  I.,  has  recently  increased  the  range  of  its  No.  5 
micrometer  caliper.  By  means  of  the  four  detachabl 
anvils,  shown  in  the  illustration,  the  tool  can  be  adapte 
to  measurements  from  2 to  6 in.,  instead  of  from  3 i 
6 in.  as  formerly.  The  anvils  can  be  quickly  change 
and  held  securely  in  place  by  a knurled  nut.  One  an\ 
is  for  measurements  from  2 to  3 in.,  another  from 
to  4 in.,  and  so  on. 

The  tool  is  especially  useful  in  garages  and  servi 
stations  where  small  pistons,  many  under  3 in.  in  dial 
eter,  and  also  large  pistons  for  trucks  and  tractoi 
require  accurate  measurement.  It  can  measure  j 
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BROWN  ft  SHARPE  NO.  55  MICROMETER  CALIPER 


ordinary  sizes  of  pistons  and  cover  the  same  range  of 
work  as  three  or  four  ordinary  micrometers.  In  general 
construction  it  is  similar  to  other  Brown  & Sharpe 
micrometer  calipers. 

Reeves  Combination  Bench  Machine 

The  Ster-O-Lock  Manufacturing  Co.,  417  So.  Dear- 
born St.,  Chicago,  111.,  has  recently  developed  the  ma- 
chine shown  in  the  illustration,  whieh  is  known  as 
the  Reeves  machine.  This  machine  is  a combination 
tool  intended  for  use  in  the  garage  or  service  station. 
It  is  adapted  to  mounting  on  a bench. 

By  employing  the  various  attachments  that  are  sup- 
plied, the  machine  can  be  used  for  drilling  either 
wood  or  metal,  for  surfacing  or  sanding,  disk  grinding, 
polishing,  buffing,  rough  or  tool  grinding,  or  for  rip- 
sawing wood.  The  table  through  which  the  rip-saw 
protrudes  can  be  removed  in  order  to  allow  the  various 
attachments  to  be  adjusted,  or  the  table  can  be  tilted, 
for  sawing  at  an  angle.  The  horizontal  disk  at  the 
upper  end  of  the  spindle  is  intended  to  be  used  for  disk 
grinding  or  surfacing. 

The  frame  of  the  machine  is  cast  in  one  piece,  and 
the  spindles  are  of  high-grade  carbon  steel.  The  hori- 
zontal spindle  is  connected  with  the  vertical  spindle 
through  a positive  steel  clutch,  which  can  be  disengaged 
when  using  the  horizontal  spindle  only.  Both  spindles 
run  in  bronze  bearings.  The  vertical  spindle  has  a 
range  of  3§  in.  without  adjustment,  and  is  supplied 
with  a Jacobs  chuck  that  will  take  drills  up  to  8 in. 
The  drilling  table  is  adjustable  in  position. 


REEVES  COMBINATION  BENCH  MACHINE 


Sundstrand  12-In.  Manufacturing  Lathe 

The  Rockford  Tool  Co.,  Harrison  and  Eleventh  Sts., 
Rockford,  111.,  has  recently  placed  on  the  market  the 
12-in.  Sundstrand  manufacturing  lathe  shown  in  the 
accompanying  illustration.  The  machine  is  constructed 
on  the  same  general  principle  as  the  9-in.  Sundstrand 
lathe  described  on  page  1028,  Vol.  48,  of  American 
Machinist,  with  the  exception  of  its  greater  swing  and 
combining  features  necessary  for  a machine  of  larger 
range  and  capacity.  In  the  design  of  this  lathe  special 
attention  has  been  given  to  obtaining  a compact  and 
rigid  machine,  capable  of  standing  up  to  the  demands 
of  specialized  production,  yet  flexible  enough  to  be  used 
for  a great  variety  of  work.  It  is  equipped  with  cross- 
feed, quick-change  feed  and  reverse  to  the  carriage, 
and  is  adaptable  to  thread  cutting  by  substituting  a 
lead  screw  in  place  of  the  feed  rod. 

The  headstock  gives  nine  speeds  selective.  The  drive 
is  of  the  single-pulley  type,  with  a friction  clutch  in  the 
large  driving  pulley.  The  same  movement  that  disen- 
gages the  clutch  automatically  applies  a brake,  which 
stops  the  spindle  instantly.  For  attaching  air  cylinders, 
draw-in  attachments  and  expansion  chucking  devices, 
an  extension  is  provided  at  the  outer  end  of  the  spindle. 


SUNDSTRAND  12-IN.  MANUFACTURING  LATHE 

Specifications — Swing:  over  carriage,  12  In.;  over  cross-slHe,  10 
In.  Distance  between  centers.  18  In.  Hole  through  spindle,  1SJ  in. 
Diameter  of  drive  pulley,  12  in.  Width  of  drive  Delt,  4 in.  Speed 
of  drive  pulley,  200  r.p.m.  Number  of  feeds,  29.  Number  of 
spindle  speeds,  9.  Toolbit,  g x 18  in.  Floor  space,  35  x 70  in. 
Weight : net,  3,130  lb. ; domestic  snipping,  3,330  lb. ; export  ship- 
ping, 3,500  lb. 

The  main  spindle  taper  bearings  are  made  of  bronze 
bearing  metal,  adjustable  for  wear. 

A special  feature  on  the  carriage  is  the  multiple-stop 
collar,  which  makes  a positive  stop  for  the  cross-slide 
when  turning  shafts  with  shoulders  and  different  diam- 
eters. The  carriage,  which  has  exceptionally  long  bear- 
ing surfaces  on  the  ways  and  is  arranged  with  a slide 
block  for  a taper  attachment,  has  lugs  on  top  that  are 
drilled  and  tapped  to  permit  the  mounting  of  extra 
cross-slides  or  special  toolholder  blocks. 

The  apron  is  of  the  double-wall  type,  with  a mini- 
mum number  of  working  parts  and  gears.  A simple 
feed  reverse  box,  of  bevel-gear  and  clutch  type  and 
having  steel  gears  and  bronze  shaft  bearings,  is  regu- 
larly furnished.  A quick-acting  tailstock  is  supplied 
as  standard  equipment.  Taper  attachment,  draw-in 
attachment  and  rear  toolblocks  can  be  furnished. 
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Oeking  Triple  Combination  Punching 
and  Shearing  Machine 

The  combination  punching  and  shearing  machine 
shown  in  the  accompanying  illustration  has  recently 
been  placed  on  the  market  by  Araplex,  Inc.,  6 West  32nd 


OEKING  PUNCHING  AND  SHEARING  MACHINE 

Street,  New  York,  N.  Y.  The  machine  is  economical  in 
floor  space,  and  can  be  adapted  to  different  types  of 
work  without  the  necessity  of  changing  tools. 

The  operator’s  side  of  the  machine  is  clear  of  en- 
cumbrances such  as  flywheels  and  driving  gears,  all  of 
which  are  placed  on  the  opposite  side.  The  machine  has 
a slanting  centering  slide,  so  that  mitering  cuts  can  be 
made  without  lifting  the  angle  bar  being  cut.  The 
plate  shear  has  longer  knives  than  employed  in  former 
models  of  the  shearing  machine.  The  lengths  are  for 
the  No.  16  machine,  13  in.,  and  for  the  No.  20  machine, 
16  in.,  against  former  lengths  of  9 and  11  in.,  respec- 
tively. There  is  ample  room  behind  the  knives  to  avoid 
binding  the  plates  being  cut. 

The  punch  is  arranged  for  punching  both  webs  and 
flanges  of  structural  shapes,  and  the  height  of  the  throat 
is  designed  for  handling  broad  flanged  Bethlehem 
shapes.  The  punch  is  provided  with  lowering  devices 
to  ascertain  the  center  mark  before  punching,  and  both 
hand  and  foot  levers  are  provided  to  throw  the  machine 
into  gear.  The  springs  as  well  as  the  gears  are  enclosed, 
so  as  to  safeguard  the  operator.  The  bar  and  angle 
cutter  cuts  any  structural  shape,  but  the  standard  equip- 
ment provides  for  cutting  rounds,  squares,  angles  and 
tees  only.  The  knives  can  easily  be  exchanged  for  cut- 
ting beams  and  channels. 

The  machine  is  constructed  so  as  to  provide  durability. 
The  frame  is  cast  steel.  The  slides  are  also  made  of 
steel  and  are  adjustable.  The  covers  of  the  slides  are 
attached  to  the  body  by  pin  bolts,  so  that  they  cannot 
work  loose.  The  bearings  have  large  surfaces;  they  are 
bronzed  bushed  and  provided  with  ring  lubrication. 


The  machines  are  manufactured  in  a series  of  sizes. 
They  are  fully  standardized  and  provision  has  been  made 
to  provide  cranes,  gages  and  other  attachments,  which 
can  be  furnished  with  the  machine  or  later  when  they 
are  needed.  The  smallest  size  machine  is  the  No.  13, 
which  will  split  i-in.  plates  and  cut  31-in  angles,  with  a 
punching  capacity  of  i-in.  holes  in  1-in.  material.  The 
largest  size  machine  is  the  No.  32,  which  will  split 
11-in.  plates,  cut  8 x 8 x 1-in.  angles  and  punch  lj-in. 
holes  in  1-in.  material. 

Marvin  & Casler  Reamer  Holder 

The  Marvin  & Casler  Co.,  Canastota,  N.  Y.,  has  re- 
cently placed  on  the  market  the  equipment  shown  in 
the  accompanying  illustration  for  holding  reamers  on 
screw  machines  or  lathes.  The  holder  is  not  intended  to 
float,  but  operates  on  a different  principle.  In  order 
to  ream  a straight,  true  hole  it  is  assumed  necessary 
to  hold  the  rear  end  of  the  reamer  in  line  with  both 
the  center  line  of  the  machine  spindle  and  of  the  hole 
to  be  reamed. 

The  bushing  or  adapter  sleeve  shown  at  the  right 
of  the  illustration  is  suitably  mounted  on  the  turret  of 
the  lathe  on  which  the  holder  is  employed.  The  face- 
plate on  the  front  of  the  bushing  is  held  by  three 
capscrews.  With  this  equipment  on  the  turret,  the 
work  is  first  bored,  then  faced  a short  distance  from 
the  hole  and  the  corner  chamfered  so  as  to  provide  the 
proper  bearing  for  a tapered  plug. 

The  cone-shaped  centering  plug  is  placed  in  the  face- 
plate of  the  holder  and  the  turret  is  moved  toward  the 
work.  As  soon  as  this  cone  plug  enters  the  bored  hole, 
it  brings  the  faceplate  concentric  with  the  spindle  of 
the  lathe.  While  the  plug  is  held  tightly  against  the 
work,  the  capscrews  are  tightened  so  as  to  secure  the 
faceplate. 

The  turret  is  then  backed  away,  the  cone  plug  re- 
moved and  the  reamer  holding  sleeve  inserted  in  its 
place.  This  sleeve  maintains  the  reamer  securely  in 
position  and  insures  that  its  rear  end  will  be  in  line 
with  the  center  line  of  the  work  and  of  the  machine 
spindle.  The  reamer  holder  can  be  disengaged  in  order 
to  fit  it  to  other  reamers.  Ordinarily  the  entire  reamer 
may  be  passed  through  the  adapter  sleeve,  so  that  only 
that  portion  of  the  reamer  necessary  to  make  the  cut 
is  required  to  overhang.  The  reamer  shank  thus 
projects  into  the  turret. 

The  faceplates,  the  holder  sleeves  and  the  center  plugs 
are  all  interchangeable,  and  only  one  plug  is  ordinarily 
required  for  a group  of  machines.  The  reamer  holding 


MARVIN  & CASLER  CENTERING  REAMER  HOLDER 


sleeves  can  be  supplied  in  sizes  to  suit  the  reamers  that 
are  used.  Special  fittings  and  the  adapters  necessary 
for  attaching  the  holder  to  different  makes  of  machines 
can  be  provided. 
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Lassiter-MilUiolland  Staybolt  Machines 

The  Dale  Machinery  Co.,  Inc.,  New  York,  N.  Y.,  has 
recently  placed  on  the  market  two  horizontal  staybolt 
machines.  The  machines  are  manufactured  by  the 
Millholland  Machine  Co.,  Indianapolis,  Ind.,  and  are 
known  as  the  Style  A and  Style  B,  Lassiter-Millholland 
staybolt  machines.  The  Style  B machine,  illustrated  in 
Fig.  1,  is  used  for  turning  simultaneously  the  taper  and 
straight  diameters  on  radial,  button-head  and  crown 
staybolt  forgings,  and  for  threading  both  the  straight 
and  taper  ends,  also  simultaneously,  in  uniform  pitch 
and  continuous  lead. 

For  turning,  the  bolt  is  gripped  in  a collet  with 
special  collet  bushings  and  adjustable  stop.  The  turn- 
ing feed  is  then  engaged  by  means  of  a friction,  which 
is  driven  by  a spline  in  the  feed  shaft,  and  the  two 
Modern  turning  heads  are  fed  over  the  portion  of  bolt 
to  be  turned,  thus  machining  both  ends  at  the  same  time, 
the  chasers  in  the  dieheads  having  been  replaced  with 
cutters,  so  that  the  tool  acts  as  a hollow  mill.  The  front 
head  has  a taper  attachment  which  can  be  adjusted  to 
any  desired  taper.  This  attachment  allows  the  front  die- 
head  to  open  gradually  as  the  slide  moves  forward.  The 
cutters  in  the  rear  diehead  are  straight,  and  those  of  the 


A cross  slide  with  hand  crossfeed  and  hand  longitu- 
dinal adjustment  is  provided  for  facing  and  undercut- 
ting the  button-head  bolts.  The  machine  has  a capacity 
for  bolts  from  5 to  li  in.  in  diameter  and  14  to  36  in. 


FIG.  1.  BOX  MILL  IN  POSITION  ON  MODEL  A LASSITER- 
MILLHOLLAND  STAYBOLT  MACHINE 


long.  It  is  supplied  in  cone-driven  or  geared- 
head  design,  the  latter  arranged  for  single- 
pulley or  motor  drive.  Seven  hundred  bolts 
28  in.  long  per  day  of  nine  hours  have  been 
completed  by  one  operator. 

The  Style  A machine  is  used  to  make  side 
stays  from  the  bar  of  either  iron  or  copper. 
This  machine  turns  the  relieved  portion  in  the 
center  of  the  bolt  and  threads  both  ends  in  uni- 
form pitch  and  continuous  lead.  The  machine 
is  rigidly  built  and  is  provided  with  a special 
feed-box  apron,  and  splined  lead  screw. 

A hexagonal  turret  is  mounted  on  a slide, 
which  moves  directly  on  the  ways  of  the  ma- 
chine, no  saddle  being  used.  Taper  gibs  are 
provided  where  necessary  to  compensate  for 
wear.  A double-plate  apron  is  attached  to 
the  slide. 

The  stock  is  fed  through  the  spindle  and 
automatic  chuck  bar  by  the  bar  feed,  up  to  a 


front  head  tapered.  Both  dieheads  are  automatically 
tripped  at  the  end  of  the  cut,  and  are  automatically 
closed  by  adjustable  cams  mounted  on  a slotted  bar  on 
the  rear  of  the  machine. 

For  threading,  the  cutters  in  both  heads  are  replaced 
with  chasers.  The  heads  being  closed,  the  threading 
feed  is  engaged  by  closing  two  half  nuts  on  the  lead 
screw,  which  feeds  the  dieheads  at  the  desired  pitch  and 
does  not  allow  creeping  or  lagging.  As  the  dieheads  are 
held  in  constant  relation  on  the  slide,  a bolt  of  contin- 
uous lead  and  uniform  pitch  is  the  result. 

To  enable  the  machine  to  be  adjusted  to  any  desired 
length  within  its  range,  the  rear  diehead  carrier  is  ad- 
justable on  the  slide  by  means  of  a line-pitch  screw.  A 
permanent  spacer  bar  very  accurately  made  is  furnished 
with  each  machine.  This  bar  has  twenty-three  holes 
accurately  bored  and  spaced  1 in.  apart,  to  correspond 
with  the  various  lengths  of  bolts.  The  rear  diehead 
carrier  has  a pin  which  when  inserted  through  any  of 
the  holes  in  the  bar  sets  the  dieheads  in  continuous  lead 
without  further  adjustment.  fig.  3.  diehead  in  position 


fig.  1.  MODEL  B LASSITER-MILLHOLLAND  STAYBOLT  MACHINE 
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stockstop  mounted  in  the  turret.  The  center  portion  is 
then  relieved  by  a box  mill  of  special  design,  as  shown  in 
Fig.  2.  The  box  mill  being  withdrawn,  the  diehead  in- 
dexes into  position  and  is  fed  onto  the  work  by  engaging 
the  half  nuts  with  the  lead  screw.  When  the  diehead 
completes  the  first  threaded  portion,  the  machine  is 
speeded  up  instantly  by  means  of  the  friction  in  the 
headstock,  thus  passing  the  diehead  quickly  over  the 
relieved  portion  with  the  lead  screw  still  engaged.  The 
machine  is  then  slowed  up  to  the  proper  cutting  speed, 
the  threading  operation  completed  and  the  bolt  cut  off. 
This  produces  a bolt  with  uniform  pitch  and  continuous 
lead.  The  Style  A machine  also  is  furnished  with  cone 
drive  or  a geared  head  arranged  for  single-pulley  or 
motor  drive. 

In  both  styles  of  machines  both  the  turning  and 
threading  feeds  are  automatically  tripped.  The  friction 
clutch  which  is  used  for  turning  is  automatically  dis- 
engaged, and  the  half  nuts  which  are- used  during  thread- 
ing also  are  tripped  at  the  same  instant  that  the  die- 
heads  open.  This  guards  against  any  possibility  of  the 
machine  being  damaged,  should  the  operator  not  be  in 
attendance  when  the  threading  operation  is  completed. 

A safety  device  is  supplied  which  allows  only  one  feed 
to  be  engaged  at  a time,  and  it  is  impossible  to  engage 
both  the  friction  and  half  nuts  at  the  same  time.  Modern 
dieheads  are  used  on  both  machines. 

, Lufkin  Thickness  Gage  With  Lock 

A thickness  or  feeler  gage  recently  placed  on  the 
market  by  the  Lufkin  Rule  Co.,  Saginaw,  Mich.,  is 
provided  with  a lock  by  which  the  blades  may  be  held 
in  any  position.  This  lock  consists  merely  of  a knurled- 
head  nut  that  clamps  the  leaves  tightly  together  when 
it  is  turned  a fraction  of  a revolution. 

The  gage  is  adapted  particularly  to  the  use  of  auto- 
mobile mechanics  and  repair  men.  When  making 
adjustments  of  tappets  on  motors,  the  proper  leaf  can 
be  used  at  the  full  length  of  the  tool  of  5i  in.  In  this 
way,  fits  can  be  gaged  in  places  difficult  of  access. 

The  gage  is  made  in  several  styles.  The  No.  06  car- 
ries six  leaves  having  thicknesses  of  0.002,  0.003,  0.004, 
0.008,  0.010  and  0.015  in.  The  No.  07  has  in  addition 
a 0.0016-in.  leaf.  The  No.  09  has  nine  leaves  0.0015  to 
0.015  in.  in  thickness.  The  0.015  leaf  and  the  nameplate 
form  the  case,  so  that  the  thinner  leaves  are  well  pro- 
tected when  the  gage  is  closed.  The  No.  109  tool, 
which  is  illustrated,  is  the  same  as  the  No.  09,  but  is 
provided  with  a case  in  which  the  blades  fold. 

On  all  of  the  gages,  the  leaves  are  l in.  wide  and  3 in. 
long.  The  remqval  and  insertion  of  blades  is  easily 
accomplished.  If  two  leaves  are  separated  from  the 
others  and  locked  in  position,  they  may  be  used  as  the 


LUFKIN  THICKNESS  GAGE  WITH  LOCK 


upper  and  lower  limits  that,  are  permissible  in  the  fit. 
The  leaves  are  accurately  ground  to  size,  which  is 
marked  on  each.  When  the  gage  is  closed  and  locked, 
the  blades  are  protected. 

Luma  Electric  Etching  Pencil  Outfit 

The  Luma  Electric  Equipment  Co.,  405  Spitzer 
Bldg.,  Toledo,  Ohio,  has  recently  placed  on  the  market 
the  electric  etching  pencil  outfit  shown  in  use  in  the 
accompanying  illustration.  The  device  consists  of  two 
major  units,  a magnetic  table,  and  the  pencil  itself. 
It  is  adaptable  to  several  uses,  the  chief  of  which  are 
etching  or  writing  on  hardened  steel,  demagnetizing 
steel,  annealing  and  soldering. 

By  using  the  magnetic  table  of  the  device,  work  that 
has  been  placed  on  a magnetic  chuck  can  be  easily 
demagnetized.  It  is  merely  necessary  to  pass  the  piece 
across  the  table  while  the,  current  is  turned  on,  to 
accomplish  this  result.  Similarly,  tools  or  bars  may  be 
magnetized.  A file  or  scribe  may  thus  be  employed  for 
removing  chips  from  holes,  or  for  holding  small  screws 
and  such  work  in  place.  It  is  merely  necessary  to  lay 
the  tool  on  the  table,  turn  on  the  switch,  then  turn  off 
the  current  and  remove  the  part. 

The  etching  pencil  permits  of  marking  sizes,  numbers 
and  such  inscriptions  on  tools  and  hardened  steel.  The 


I.UMA  ELECTRIC  ETCHING  PENCIL  OUTFIT 


cord  of  the  etching  pencil  is  attached  to  the  table,  on 
which  the  tool  to  be  marked  is  laid.  When  the  current 
is  turned  on,  it  is  possible  to  mark  the  work,  with  no 
more  pressure  than  required  for  ordinary  writing. 

When  used  as  an  annealing  point,  the  cord  of  the 
pencil  is  attached  to  the  top  connection  on  the  side  of 
the  instrument.  The  point  is  then  replaced  by  one 
made  of  carbon,  and  the  work  is  placed  on  the  table  of 
the  instrument.  When  the  current  is  turned  on  and  the 
carbon  point  held  on  the  work,  the  point  of  contact 
begins  to  glow  with  heat.  In  this  way,  a small  spot 
can  be  heated  without  affecting  the  rest  of  the  work. 

The  carbon  point  may  be  employed  in  the  same  man- 
ner for  soldering,  being  held  in  contact  with  the  work 
to  heat  it  and  cause  the  solder  to  flow.  The  outfit  is 
operated  from  an  ordinary  lighting  circuit  of  110- volt 
60-cycle,  alternating  current. 
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American  Foundry  Equipment  Co. 
Power  Sand-Cutting  Machine 

The  accompanying  illustration  shows  a machine  for 
use  in  foundries  for  cutting  and  tempering  sand.  It 
has  recently  been  placed  on  the  market  by  the  American 


"AMERICAN"  TYPE  HP  SAND-CUTTING  MACHINE 


Foundry  Equipment  Co.,  336  Madison  Ave.,  New  York, 
AT.  Y.,  and  is  similar  in  general  construction  to  the 
machine  described  on  page  779,  Vol.  55,  of  American 
Machinist.  The  recent  model  of  the  machine  is 
equipped  with  an  electric  motor  for  moving  it  by  power, 
and  is  designated  as  the  Type  HP  machine. 

The  frame  is  made  of  seamless  steel  tubing.  The 
front  wheels  are  of  the  caster  type  and  mounted  on 
inclined  forks.  The  machine  is  steered  in  the  same 
manner  as  a push  cart.  Spring  mounting  of  the  wheels 
enables  compensation  for  unevenness  in  the  floor.  The 
drive  wheels  are  of  the  tractor  type,  and  are  driven 
by  a motor  through  gearing  that  engages  with  each 
wheel.  The  motor  may  be  run  in  either  direction  and 
has  two  speeds,  the  fast  one  affording  a travel  of  45 
ft.  per  minute  and  the  slow  one  of  15  ft.  per  minute. 

The  cutting  cylinder,  shield,  motor  and  transmission 
are  carried  upon  a frame  held  in  approximate  balance. 
By  tilting  this  frame,  the  cutting  cylinder  can  be 
lowered  into  the  sand.  This  operation  is -normally  per- 
formed by  means  of  the  handwheel  at  the  front  of  the 
machine,  although  the  cylinder  may  be  quickly  raised 
independently  of  the  wheel  in  case  of  emergency.  The 
cutting  cylinder  is  driven  by  a 2-hp.  motor.  Current 
is  brought  to  the  motors  through  a flexible  cable  that 
may  be  attached  to  any  convenient  plug. 

The  machine  may  be  employed  for  mixing  core  sand 
and  fafeihg  'sand,  as  well  as  molding  sand.  It  performs 
the  entire  work  of  blending,  mixing  and  tempering 
without  the  aid  of  any  accessory  mechanism,  and  may 
be  employed  to  pile  the  sand  or  throw  it  into  windrows. 
The  total  length  of  the  machine  is  91  in.,  and  the 
width  63  in.  The  clearance  above  the  floor  is  22  in. 
and  that  between  the  wheels  55  in.  The  length  of  the 
cutting  cylinder  is  44  in.  Weight,  1,500  pounds. 


Wayne  Portable  Oil-Burning  Forging  and 
Rivet-Heating  Furnace 

The  portable  oil-burning  forging  and  welding  furnace 
shown  in  the  illustration  has  recently  been  developed 
by  the  Wayne  Oil  Tank  and  Pump  Co.,  Ft.  Wayne,  Ind., 
for  shops  where  it  is  necessary  that  the  forging  or 
rivet-heating  equipment  be  moved  about  in  order  that 
the  work  may  be  more  speedily  and  easily  accomplished. 
The  furnace  is  substantially  but  lightly*  made. 

The  furnace  is  approximately  51  in.  high  over-all, 
25  in.  from  front  to  back,  and  31  in.  wide.  The  handle 
is  40  in.  long  and  attached  to  the  guiding  castor.  The 
furnace  body  is  made  of  14-gage  black  iron,  held  by 
heavy  angles,  and  is  16  in.  high,  18  in.  wide  and  164  in. 
from  front  to  back.  The  work  opening  is  6 in.  wide, 
3 in.  high  at  the  edges  and  4 in.  high  in  the  center. 
The  working  space  is  9 in.  wide  and  7 in.  deep,  exclu- 
sive of  the  tile  opening,  which  is  5!  in.  from  front 
to  back. 

The  supporting  frame  which  surrounds  the  tank  is 
made  of  heavy  angles.  The  tank  itself,  which  is  flame 
welded,  is  constructed  of  black  iron  with  a ft-in.  shell 
and  1-in.  heads.  The  tank  will  withstand  a working 
pressure  of  100  lb.  per  square  inch.  It  is  17  in.  in 
diameter  and  22  in.  long,  and  has  a capacity  for  14  gal. 
of  fuel,  which  is  sufficient  for  10  hr.  of  normal  oper- 
ation. The  tank  is  fitted  with  a safety  valve.  The 
2-in.  air-tight  filling  opening  is  conveniently  located. 

The  parts  of  the  heater  are  conveniently  arranged, 
with  but  few  wearing  parts  to  require  replacement. 
Other  than  the  fire-clay  combustion  chamber  there  is 
practically  nothing  that  must  be  renewed  as  a result 
of  usage.  The  fire-clay  shapes  are  simple  and  may  be 
quickly  renewed. 

Air  pressure  is  obtained  by  connecting  the  furnace  to 
the  compressed-air  line  which  supplies  the  riveting 


WAYNE  PORTABLE  OIL-BURNING  FURNACE 


hammers.  After  the  burner  has  been  once  adjusted 
to  the  air  pressure  used,  it  will  require  practically  no 
further  attention.  The  shipping  weight  of  the  furnace 
is  600  lb. 
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New  Jersey  Foundry  and  Machine  Co. 
“Handiman” 


The  device  shown  in  the  accompanying  illustration 
has  recently  been  placed  on  the  market  by  the  New 
Jersey  Foundry  and  Machine  Co.,  New  York,  N.  Y., 
for  operating  hand-power  hoists  of  5-ton  or  larger 
capacity.  It  is  an  electrically  driven  machine  that 
may  be  suspended  in  the  bight  of  the  operating  chain. 
It  has  a capacity  to  overhaul  138  ft.  of  chain  per  minute, 
with  a chain  pull  of  150  lb.,  thus  overhauling  the  chain 
about  four  times  as  fast  as  a man  can  do  it. 

The  machine  consists  of  a cast-iron  housing  in  which 
is  contained  a hardened  worm  and  worm  gear  running 
in  oil  and  driven  by  a 3-hp.  motor  attached  to  the  frame. 
The  worm-wheel  shaft  carries  a grooved  sheave  with  a 
rubber  tread.  This  tread  is  V-shaped,  will  fit  any 
size  and  pitch  of  operating  chain  and  gives  sufficient 
tractive  effort  to  prevent  slipping.  The  machine  is 
counter-balanced,  so  that  it  hangs  #with  the  center  of 
gravity  in  the  plane  of  the  operating  chain. 

Current  may  be  supplied  by  a flexible  conductor  from 
a convenient  lamp  socket.  Mounted  on  the  machine 

is  a plug  socket  for 
attaching  the  flexible 
conductor,  and  a re- 
versing switch  that 
enables  the  motor  to 
be  run  in  either  di- 
rection. 

The  machine  is  in- 
tended for  use  on 
hand-operated  equip- 
ment where  it  is  de- 
sired to  obtain  fas- 
ter and  easier  oper- 
ation than  is  obtain- 
able by  hand,  and 
where  it  would  not 
be  worth  while  to 
install  an  electric 
hoist.  The  “Handi- 
man” is  not  a hoist 
itself,  but  simply  a 
portable  machine 
that  may  be  carried  from  place  to  place  and  used  to 
operate  a number  of  hand  hoists.  The  machine  weighs 
approximately  165  lb.,  which  is  in  excess  of  the  hand- 
chain  pull  of  most  hand-operated  hoists. 


"HANDIMAN”  CHAIN-HOIST 
OPERATOR 


Blount  Heavy-Duty  Motor  Grinder 

The  J.  G.  Blount  Co.,  Everett,  Mass.,  has  recently 
added  to  its  line  of  alternating  current  ball  bearing 
motor  grinders  a 5-hp.  heavy-duty  machine  for  wheels 
18  x 3 x 15  in.  or  16  x 3 x 1J  in.  The  machine  is 
designed  for  heavy  work  and  built  accordingly.  SKF 


bearings  are  used  throughout  and  the  spindle  is  of  45- 
point  carbon  steel. 

The  end  shields  are  of  cast  iron,  turned  with  a recess 
and  bolted  directly  to  the  motor  frame.  They  are  fur- 
ther secured  in  position  by  supports  clamped  around  the 
end  shield  hub  and  then  bolted  to  each  side  of  the  head 


BLOUNT  HEAVY-DUTY  GRINDER 


casting.  The  end  shield  flanges  are  turned  and 
threaded  into  the  ends  of  the  shields.  The  flanges  are 
machined  all  over  and  recessed  on  the  inside. 

Wheel  guards  are  furnished,  either  plain  or  of  the 
exhaust  type,  and  are  adjustable.  Removable  covers 
enclose  the  sides  of  wheels,  flanges,  nuts,  etc.,  for  safety 
protection.  The  work  supports  are  so  mounted  that 
their  positions  are  adjustable. 

The  starting  switch  is  a Westinghouse  No.  815 
safety  type,  mounted  within  the  column  on  a separate 
panel,  and  easily  removable  from  the  rear  of  the  ma- 
chine, without  disconnecting  the  switch.  The  switch  pro- 
tects both  operator  and  equipment  against  unexpected 
restarting  and  accidental  starting  of  the  motor.  It 
cannot  be  held  closed  on  overload  and  has  a long  life 
under  severe  operating  conditions. 

The  machine  is  furnished  as  follows:  5-hp.,  220  or 
440  volts,  60  cycle,  2 or  3 phase,  or  550  volts,  60  cycle, 
3 phase.  The  weight  of  this  machine  is  about  1,200 
pounds. 
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Mechanical  Engineers  at 
Atlanta  Next  Month 

The  spring  meeting  of  the  American 
Society  of  Mechanical  Engineers  will 
be  held  in  Atlanta,  Ga.,  from  May  8 to 
11,  with  headquarters  at  the  Piedmont 
Hotel.  The  technical  program  is  said 
to  be  one  of  the  best  ever  prepared  for 
such  a meeting.  Seven  of  the  sessions 
have  been  planned  by  the  professional 
divisions  of  the  society,  these  sessions 
to  be  held  on  the  mornings  of  each  of 
the  convention  days. 

The  textile  division  and  the  machine 
shop  practice  division  have  co-operated 
in  two  sessions  which  will  deal  with 
textile  machinery.  The  materials  han- 
dling division  will  present  a paper  on 
material  handling  equipment  as  used  in 
the  iron  and  steel  industry.  This  paper 
will  give  the  results  of  an  intensive 
study  of  this  subject  by  a special  com- 
mittee, and  will  furnish  a remarkable 
opportunity  for  the  discussion  of  the 
best  methods  for  handling  the  many 
materials  used  in  the  steel  industry. 
There  will  also  be  sessions  on  fuels, 
management,  power,  welding,  and  two 
interesting  general  sessions.  A valu- 
able paper  on  turning  exhaust  losses 
into  work  in  reciprocating  engines  has 
been  prepared  by  Dr.  Johann  Stumpf, 
who  will  present  it  in  person.  A public 
hearing  will  be  held  on  the  power  test 
codes,  at  which  a discussion  on  defini- 
tions and  values,  displacement  compres- 
sors and  blowers  will  be  permitted.  The 
boiler  code  committee  will  also  hold  a 
meeting. 

The  usual  entertainment  features  of 
the  spring  convention  will  afford  the 
delegates  plenty  to  do  in  their  leisure 
moments.  Special  provisions  have  been 
made  to  entertain  the  ladies  while  the 
men  are  attending  the  meetings. 


Tap  Drill  Sizes 

Recently  a meeting  of  the  Na- 
tional Screw  Thread  Commission  was 
held  at  the  Bureau  of  Standards,  Wash- 
ington, D.  C.,  at  which  consideration 
was  given  to  the  question  of  tap  drill 
sizes  to  be  recommended  for  producing 
holes  in  conformity  with  standards 
adopted  by  the  commission.  It  was 
voted  to  recommend  drills  of  a diameter 
midway  between  the  maximum  and 
minimum  minor  diameters  of  the  tapped 
holes  already  established.  These  limits 
result  in  a thread  in  the  nut  of  from 
75  to  83i  per  cent  full  depth,  with  a 
mean  value  of  79J  per  cent  full  thread 
depth. 


Department  of  Commerce 
Not  to  Aid  Open-Price 
Associations 

Trade  association  practices  that  come 
under  any  suspicion  whatever  consti- 
tute such  a small  percentage  of  the 
benefits  accruing  from  the  work  of 
these  organizations,  that  there  is  no 
justification  for  the  continuance  of 
questionable  activities.  This  point  was 
brought  out  strongly  at  the  Trade  As- 
sociations Conference  held  at  the  De- 
partment of  Commerce  on  April  12.  It 
was  shown  that  only  seventy  out  of 
3,000  organizations  can  be  classed  as 
open-price  associations.  Even  among 
the  open-price  associations  the  opinion 
was  expressed  that  90  per  cent  of  the 
benefits  to  members  come  from  other 
activities  and  that  these  benefits  are 
greatly  exaggerated. 

While  it  was  brought  out  clearly  at 
the  meeting  that  the  legality  of  open- 
price  statistics  has  not  been  passed 
upon,  and  that  associations  doing  such 
work  cannot  be  denounced  as  law 
breakers,  particularly  when  their  fig- 
ures are  made  public,  yet  it  was  made 
perfectly  plain  that  the  Department 
of  Commerce  will  not  co-operate  with 
that  type  of  organization.  No  one  will 
be  surprised  if  the  Department  of 
Justice  should  institute  proceedings 
against  such  associations.  At  any  rate, 
the  Department  of  Commerce  is  not 
going  to  jeopardize  its  usefulness  to 
other  trade  associations  by  co-operating 
with  those  who  are  operating  within  the 
twilight  zone. 

The  Department  of  Commerce  has 
on  file  a long  list  of  the  constructive 
things  which  trade  associations  can  do. 
The  list  is  growing.  It  is  believed  that 
its  growth  will  be  accelerated  as  trade 
associations  realize  that  they  have 
been  covering  only  a portion  of  their 
field.  Heretofore,  attention  has  been 
concentrated  largely  on  matters  in- 
tended to  accelerate  production.  Very 
little  has  been  done  toward  improve- 
ment in  distribution — an  area  thought 
to  promise  much.  Sight  also  seems  to 
have  been  lost  of  the  fact  that  no  re- 
straint of  trade  is  involved  when 
buyers  and  sellers  get  together.  Were 
trade  associations  to  arrange  for  com- 
mittees of  buyers  to  confer  with  com- 
mittees of  sellers,  it  is  believed  that 
much  waste  could  be  eliminated  and  the 
spread  between  the  price  obtained  by 
the  producer  and  that  paid  by  the  ulti- 
mate consumer  could  be  narrowed 
materially. 


Trade  Excursion  to  Mexico 
for  Business  Men 

Business  men  who  are  interested  in 
the  future  development  of  our  trade 
with  Mexico,  are  being  offered  an  ex- 
cellent chance  to  study  that  subject 
through  a personally  conducted  tour  of 
the  Southern  republic  under  the  aus- 
pices of  the  New  York  Commercial. 
The  excursion  will  leave  New  York 
on  May  7 and  will  return  on  June  2. 
Stops  will  be  made  en  route  at  Atlanta, 
Ga.,  New  Orleans,  La.,  Houston  and 
Brownsville,  Tex. 

In  Mexico  the  party  will  visit  all  the 
important  industrial  centers,  to  inspect 
plants,  public  works,  harbors  and  the 
oil  fields.  Extended  stops  will  be  made 
at  Monterrey,  Tampico,  San  Luis  Po- 
tosi,  Aguascalientes,  Guadalajara,  Lake 
Chapala,  Cuernavaca  and  Puebla. 

The  expedition  will  be  accompanied 
by  Dr.  W.  E.  Aughinbaugh,  well-known 
authority  on  foreign  trade,  and  John 
F.  Barry,  editor  of  “Commercial 
Mexico.”  _ 

Farm  Machinery  and  Tool 
Prices  Decline 

The  average  of  prices  for  farm  equip- 
ment was  1.6  per  cent  lower  on  Feb. 
15,  than  on  Jan.  15,  according  to  a 
survey  made  by  the  United  States  De- 
partment of  Agriculture.  The  decline 
since  Feb.  15,  1921  is  20.2  per  cent. 

The  declines  for  the  month  were 
most  pronounced  in  the  case  of  ma- 
chinery and  tools  such  as  tractors, 
cream  separators,  harrows,  lumber, 
mowers,  scythes,  and  wheelbarrows. 


Foreign  Trade  Convention 

The  revised  program  for  the  ninth 
annual  convention  of  the  National 
Foreign  Trade  Council,  which  is  to  be 
held  in  Philadelphia.  May  10,  11  and 
12,  has  been  received.  The  group  ses- 
sions will  include  topics  on  advertising, 
credits,  price  quoting,  protection,  ex- 
change losses,  ocean  transportation  and 
general  European  conditions.  The 
main  theme  of  the  convention  will  be 
the  financing  of  foreign  trade  and  a 
study  of  the  merchant  marine  problem. 
The  speakers  have  been  selected  with 
great  care  from  among  export  man- 
agers, credit  managers,  treasurers  and 
advertising  executives.  The  general 
sessions 'will  be  held  in  the  Academy  of 
Music  and  the  group  sessions  in  the 
Hotel  Bellevue-Stratford. 
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Annual  Convention  of  National  Metal  Trades  Association 
Features  Apprenticeship  Program  for  Industry 


The  twenty-fourth  annual  conven- 
tion of  the  National  Metal  Trades 
Association  was  held  at  the  Hotel 
Astor,  New  York  City,  on  April  19 
and  20.  About  300  delegates  attended. 
The  program  for  the  technical  sessions 
provided  a variety  of  subject  matter 
having  an  important  bearing  on  indus- 
trial conditions  of  today.  Probably  the 
most  noteworthy  accomplishment  of  the 
convention  was  the  presentation  of  the 
report  on  apprenticeship  in  the  metal 
trades. 

This  report  was  prepared  by  the 
committee  on  industrial  education,  of 
the  association,  after  an  exhaustive 
and  intelligent  study  of  this  subject 
which  took  them  into  all  phases  of  the 
metal-working  industry.  The  commit- 
tee was  headed  by  Harold  C.  Smith, 
president  of  the  Illinois  Tool  Works. 
He  was  assisted  by  W.  M.  Taylor, 
president,  Chandler  & Taylor  Co.,  and 
John  C.  Spence,  of  the  Norton  Com- 
pany. Philip  C.  Molter,  superintendent 
of  the  industrial  education  department 
of  the  association  also  assisted  in  this 
work.  The  report  gives  a thorough 
survey  of  the  industrial  educational 
courses  provided  by  the  metal-working 
industries  in  this  country.  The  good 
points  of  each  were  combined  into  a 
comprehensive  program  of  apprentice 
training,  and  it  is  the  plan  of  the  asso- 
ciation to  have  this  program  adopted 
throughout  the  industry  and  in  that 
way  develop  a standardized  system  of 
training  which  will  have  a beneficial 
effect  on  the  industry  as  a whole.  The 
plan  was  presented  by  the  committee 
and  discussed  at  some  length,  but  no 
final  action  was  taken  at  this  meeting. 

One  of  the  most  interesting  and 
timely  addresses  of  the  whole  conven- 
tion was  delivered  at  the  Wednesday 
afternoon  session  by  Harold  G.  Moulton, 
professor  of  political  economy  in  the 
University  of  Chicago.  His  subject 
was  “American  Industry  and  the  Sta- 
bilization of  Europe.”  Prof.  Moulton 
presented  a study  of  European  condi- 
tions and  an  analysis  of  their  effect  on 
the  business  of  the  United  States.  He 
dwelt  at  some  length  on  the  Genoa 
conference  and  explained  what  its  hopes 
had  been  before  the  discovery  of  the 
treaty  between  Germany  and  Russia, 
and  the  probable  effects  which  that 
treaty  would  have  on  the  final  outcome 
of  the  conference.  He  said  that  the 
signing  of  this  treaty  was  proof  of 
the  suspicions  of  France  that  Germany 
was  not  conquered,  and  was  a justifica- 
tion of  her  insistence  in  being  guaran- 
teed protection  by  the  United  States 
and  Great  Britain.  He  said  that  it  was 
the  German  idea  to  beat  the  Allies  to 
it  in  Russia  in  case  the  Genoa  con- 
ference gets  them  nothing;  that  if  the 
conference  at  Genoa  was  a failure  it 
would  mean  a resumption  of  the  race 
for  military  supremacy  in  Europe,  and 
might  eventually  lead  to  another  con- 
flict such  as  we  have  just  experienced. 
He  declared  that  the  British  policy  in 
handling  the  German  reparations  was 
fundamentally  sound  in  principle,  and 
that  it  was  Great  Britain’s  desire  to 
restore  the  economic  stability  of  both 
Germany  and  Russia.  Germany  is  the 
economic  pivot  of  continental  Europe 
and  has  been  the  leader  of  the  indus- 
trial growth  on  that  side  of  the  water. 
He  blamed  the  industrial  stagnation  of 


British  industry  today  on  the  loss  of 
German  markets. 

Prof.  Moulton  then  showed  the  effects 
of  these  European  conditions  on  the 
economic  stability  of  America.  He  said 
that  our  domestic  markets  were  abso- 
lutely dependent  on  our  foreign 
markets,  and  that  we  could  expect  no 
progress  while  international  markets 
were  disorganized.  His  audience 
showed  no  little  surprise  when  the 
professor  declared  that  he  was  in  favor 
of  a general  cancellation  of  Europe’s 
war  debts  to  the  United  States.  Jffe 
said  that  this  was  the  only  way  out 
of  the  industrial  and  political  chaos  of 
today.  He  gave  three  possible  remedies 
for  our  present  industrial  ills;  a re- 
adjustment of  exchange  rates,  abolish- 
ment of  the  too  numerous  trade 
regulations  and  barriers,  and  a recon- 
sideration of  the  reparations  payments, 
with  a possible  cancellation  of  the  war 
debts. 

An  interesting  presentation  of  the 
agricultural  situation  was  given  by  A. 
M.  Loomis,  of  the  Washington  office  of 
the  National  Grange,  whose  subject  was 
“The  Farmer  as  a Balance  Wheel.”  Mr. 
Loomis  explained  the  origin  and  the 
growth  of  the  recent  farmer  move- 
ments in  this  country,  including  the 
agricultural  bloc  in  Congress.  He 
pleaded  for  a greater  recognition  of  the 
farmer  and  his  problems,  and  predicted 
a greater  prosperity  for  the  nation 
when  this  was  brought  about. 

The  banquet  on  Wednesday  evening 
was  well  attended.  The  speakers 
were:  Former  United  States  Senator 
Charles  Thomas,  of  Colorado;  Dr.  W. 
H.  E.  Faunce,  president  of  Brown 
University;  and  Howard  E.  Coffin,  of 
the  Hudson  Motor  Car  Co. 

On  Thursday  only  two  papers  were 
presented.  L.  F.  Loree,  president  of 
the  Delaware  & Hudson  Railroad,  ad- 
dressed the  convention  on  “Relations  of 
the  Railroads  with  Their  Patrons.” 
In  his  remarks  the  speaker  touched  on 
some  of  the  abuses  in  transportation 
which  he  said  were  helping  to  keep  the 
railroads  from  attaining  their  highest 
efficiency.  He  said  that  1921  was  the 
worst  year  in  the  history  of  the  rail- 
roads of  the  United  States.  During 
that  year  railroad  business  decreased 
30  per  cent  below  the  previous  year, 
which  was  a drop  of  20  per  cent  more 
than  during  any  other  depression.  But 
he  predicted  that  this  year  business 
would  pick  up  at  least  one-half  of  this 
loss,  though  even  then  it  would  still  be 
less  than  other  years. 

The  other  address  was  delivered  by 
E.  L.  Greever,  of  Tazewell,  Va.,  who 
was  counsel  for  the  non-union  coal 
operators  of  West  Virginia  during  the 
“insurrection”  of  last  September.  Mr. 
Greever  gave  a first-hand  and  intimate 
story  of  the  march  of  the  organized 
miners  on  the  non-union  forces.  He 
characterized  this  as  a “treasonable  in- 
surrection” and  declared  that  it  was 
financed  and  promoted  with  the  knowl- 
edge of  the  officials  of  the  United  Mine 
Workers  of  America.  He  decried 
against  the  methods  used  by  the  labor 
unions  to  exact  obedience  from  the 
union  miners,  and  said  that  the  non- 
union fields  of  West  Virginia  were  the 
greatest  bulwark  against  the  encroach- 
ment of  union  domination  of  the  coal 
industry. 


The  election  of  officers  for  the  en- 
suing year  closed  the  conventfon.  W. 
W.  Coleman,  of  the  Bucyrus  Company, 
was  elected  president;  J.  B.  Doan,  of 
the  American  Tool  Works,  first  vice- 
president;  Paul  C.  DeWolfe,  Brown  & 
Sharpe,  second  vice-president;  J.  W. 
O’Leary,  Arthur  J.  O’Leary  & Son  Co., 
treasurer.  Councilors  for  two  years 
are:  Albert  J.  Ford,  E.  J.  Miller,  A.  J. 
Gifford,  J.  D.  Cox,  Jr.,  W.  R.  Angell, 
Jos.  F.  Cooley,  Harold  C.  Smith  and 
Harold  Edwards. 


Supreme  Court  Decides 
Against  Shoe  Machin- 
ery Company 

The  Government  has  won  its  case 
against  the  United  Shoe  Machinery 
Corporation.  In  the  Supreme  Court  on 
April  17  Justice  Day  delivered  the 
judgment  of  the  court  that  the  leases 
executed  by  that  company  with  users  of. 
the  machinery  contained  certain 
clauses,  terms  and  conditions  which 
were  in  violation  of  the  Clayton  Act  of 
Oct.  15  .1914.  The  court  affirmed  the 
decree  of  the  District  Court  of  the  U.  S. 
for  the  Eastern  District  of  Missouri, 
that  these  leases  were  violative  of  the 
law  in  that  they  tended  to  monopoly. 

The  Supreme  Court  in  its  opinion 
held  that  Section  3 of  the  Clayton  Act 
makes  it  unlawful  for  persons  engaged 
in  interstate  commerce  “to  lease  ma- 
chinery, supplies  or  other  commodities, 
whether  patented  or  unpatented,  for 
use,  consumption  or  resale  in  the  U.  S., 
or  to  fix  a price  therefor,  or  to  discount 
from,  or  rebate  upon  such  price  upon 
the  condition  agreement  or  understand- 
ing that  the  lessee  shall  not  use  or  deal 
in  the  machinery,  supplies  or  other 
commodities  of  the  competitor  or  com- 
petitors of  the  lessor,  where  the  effect 
of  such  lease,  agreement  or  understand- 
ing may  be  to  substantially  lessen  com- 
petition or  tend  to  create  a monopoly.” 

The  effect  of  the  decision  is  to  en- 
join the  United  Shoe  Machinery  Co.  of 
Maine,  the  United  Shoe  Machinery  Cor- 
poration and  the  United  Shoe  Ma- 
chinery Co.  of  New  Jersey,  from  mak- 
ing leases  containing  certain  clauses, 
terms  and  conditions  requiring  the  sole 
use  of  these  machines. 


Navy  Sending  Text  Books 
to  Engineering  Schools 

The  bureau  of  engineering,  of  the 
Navy  Department,  is  furnishing  the  en- 
gineering schools  of  many  of  the 
colleges  of  the  country  with  copies  of 
its  general  specifications  for  machinery. 
These  specifications  represent  modern 
practice  in  naval  engineering,  and  with 
their  several  appendices  describing 
methods  of  inspection,  etc.,  are  prac- 
tically textbooks  on  this  highly  spe- 
cialized subject.  There  are  very  few 
colleges  that  have  regular  courses  in 
marine  engineering,  and  during  the 
World  War  special  schools  were  estab- 
lished for  the  instruction  of  the  per- 
sonnel required  to  man  the  vessels 
operated  by  the  Navy.  As  the  condi- 
tions obtaining  on  a naval  vessel  are 
very  different  from  those  found  in 
power  plants  ashore,  the  specifications 
are  of  considerable  value  for  instruc- 
tion purposes. 
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The  Business  Barometer 

This  Week’s  Outlook  in  Commerce,  Finance,  Agriculture  and  Industry 

Based  on  Current  Developments 

By  THEODORE  H.  PRICE 
Editor.  Commerce  and  Finance,  New  York 

(Copyrighted,  Theodore  H.  Price  Publishing  Corporation,  16  Exchange  Place,  New  York) 


The  breezes  are  freshening.  The  sea 
is  somewhat  rougher  and  the  ship  of 
business  is  commencing  to  toss  a little, 
although  she  is  moving  with  greater 
speed.  The  barometer  is  rising,  but  a 
gale  is  possible  even  with  a rising 
barometer,  and  the  careful  navigator 
will  now  be  ready  to  shorten  sail  if  it 
blows  too  hard. 

On  the  New  York  Stock  Exchange 
trading  has  become  very  active.  Two 
million  shares  changed  hands  last  Mon- 
day, but  on  Tuesday,  when  the  market 
seemed  strongest,  its  strength  sud- 
denly turned  to  weakness  concurrently 
with  the  announcement  that  the  Repub- 
lican caucus  in  the  Senate  had  voted 
to  pass  some  sort  of  a bonus  bill  this 
session. 

There  may  have  been  no  relation  of 
cause  and  effect  between  the  action  of 
the  caucus  and  the  decline  in  the  stock 
market,  but  the  coincidence  shows  the 
need  of  caution  in  an  excited  market, 
and  though  much  of  the  decline  has 
been  recovered  there  are  a few  gather- 
ing clouds  that  should  be  watched. 

One  of  them  is  the  coal  strike.  As 
it  continues  without  any  real  effort  at 
settlement  or  conciliation  the  feeling 
is  becoming  more  bitter  and  it  may 
flare  up  in  some  attempt  at  violence 
that  will  shock  the  nation. 

Another  is  the  New  England  textile 
strike.  It  is  becoming  an  obstinate' 
and  sullen  fight  that  must  be  causing 
much  loss  to  capital  and  great  distress 
to  labor. 

An  Evil  Combination 

Still  another  is  the  treaty  between 
Germany  and  Soviet  Russia  which  has 
nearly  disrupted  the  Genoa  Conference 
and  has  shocked  Europe.  Taken  in 
conjunction  with  the  report  that  Ger- 
many has  agreed  to  lend  Russia  the 
equivalent  of  23,800,000  gold  dollars  to 
be  spent  for  German  goods  the  treaty 
is  construed  as  notice  of  an  economic 
alliance  between  the  two  political 
Ishmaelites  of  the  world  whose  power 
for  evil  in  combination  is  supposed 
to  be  great  and  might  have  to  be  re- 
strained by  another  war  which,  as 
Lloyd  George  says,  would  leave  Europe 
a heap  of  ashes. 

And  finally  there  is  the  bonus  bill 
already  referred  to.  In  whatever  form 
it  becomes  law  and  however  it  may 
be  sugar-coated  it  means  an  increase 
of  taxes  or  more  government  loans.  As 
these  are  the  two  things  that  business 
men  are  most  afraid  of  it  is  not  sur- 
prising that  the  money  market  is  a 
little  firmer  and  Liberty  Bonds  a little 
weaker.  The  feeling  of  apprehension 
thus  reflected  has  been  somewhat  in- 
tensified by  Secretary  Mellon’s  figures 
indicating  a Treasury  deficit  of  $484,- 
000,000  for  the  fiscal  year  ending  June 
30,  1923,  but  it  would  be  unfair  to 
charge  the  steadier  money  market  and 
the  decline  in  Liberty  Bonds  entirely 
to  the  bonus  bill.  Stock  brokers  are 


increasing  their  loans  and  their  opera- 
tions are  commencing  to  make  some 
impression  upon  the  loanable  surplus 
of  the  banks. 

As  might  have  been  expected  under 
these  circumstances  the  reserve  ratio 
of  the  Federal  Reserve  System  has  de- 
clined slightly  despite  an  increase  of 
$5,000,000  in  the  gold  held.  It  now 
stands  at  77.3  as  against  77.7  per  cent 
a week  ago.  The  result  is  a slight 
hardening  in  the  rate  for  commercial 
paper,  which  sold  as  low  as  41  per  cent 
early  in  the  week  when  the  oversub- 
scription on  the  31  per  cent  Treasury 
certificates  was  announced. 

Money  Still  Easy 

These  developments  lead  me  again 
to  advise  prospective  borrowers  to  take 
advantage  of  the  present  ease  in  money 
to  cover  their  requirements  as  far 
ahead  as  possible.  According  to  the 
Federal  Reserve  Bulletin  for  April 
$913,303,000  foreign  dollar  loans  were 
issued  in  the  United  States  between 
Jan.  1,  1921  and  March  15,  1922.  Of 
this  total  $263,000,000  was  issued  this 
year,  and  since  March  15  a good  many 
more  large  loans  have  been  floated. 
The  total  of  the  domestic  loans  con- 
currently placed,  including  state  and 
municipal  bonds,  must  be  much  greater. 
Some  authorities  estimate  that  the  ag- 
gregate of  new  and  refunding  bonds 
sold  in  the  last  fifteen  months  is  over 
four  billions. 

A large  portion  of  the  money  thus 
raised  is  still  in  the  banks,  but  it  was 
borrowed  to  be  spent  and  when  it  is 
in  circulation  rates  will  probably  be 
higher.  For  this  reason  it  is  likely 
that  Liberty  Bonds  are  about  as  high 
as  they  will  go  at  present.  They  sell 
in  direct  relation  to  the  money  market 
and  when  they  are  at  or  near  par  the 
present  Secretary  of  the  Treasury,  who 
is  very  canny,  may  postpone  further 
buying  for  the  sinking  fund. 

There  is,  in  fact,  some  indication  that 
the  whole  bond  market,  including  taxa- 
bles  as  well  as  non-taxables  and  gov- 
ernment issues,  is  in  a condition  of 
satiety.  It  has  been  the  fashion  of 
late  to  describe  it  as  insatiable,  though 
everyone  knows  that  such  a condition 
can  never  last  very  long  and  that  re- 
pletion and  flatulence  often  follow  over- 
eating. As  to  stocks  it  is  anyone’s 
guess.  Many  of  the  industrials  seem 
high  enough  but  the  railroad  shares 
that  represent  the  equity  in  and  con- 
trol of  our  transportation  system  have 
a strategic  as  well  as  an  intrinsic  value 
in  combination  that  are  not  yet  fully 
realized  and  will  not  be  appreciated 
until  the  inevitable  consolidations  for 
which  the  Esch-Cummins  bill  provides 
are  seriously  undertaken.  This  is, 
however,  a long  distance  view  and  the 
stock  market,  including  railroad  shares, 
will  continue  to  be  “fluctious”  in  the 
interval  and  afterward. 

Geographically  viewed  the  Pacific 


Coast  States  are  still  the  most  cheerful 
part  of  the  country,  and  Southern 
California  is  especially  elated  by  the 
prediction  that  a new  vessel  shortly  to 
be  put  in  service  between  New  York 
and  Los  Angeles  will  make  the  voyage 
in  eleven  days.  The  railroads  are  tak- 
ing notice  and  are  advertising  a drastic 
reduction  in  transcontinental  passenger 
rates  for  the  summer.  The  outlook 
in  Canada  is  also  improving  and  much 
speculative  excitement  is  reported  over 
the  alleged  discovery  of  oil  in  Alberta. 

Of  the  commodity  markets  and  dis- 
tributive trade  in  general  there  is  not 
much  new  to  say.  Wheat  futures  sud- 
denly jumped  up  several  cents  a bushel 
when  the  trade  became  conscious  that 
most  of  the  existing  supply  had  been 
hedged  and  that  the  hedges  would  have 
to  be  bought  in  as  the  grain  is  sold. 
Cotton  has  also  been  firm  as  the 
strength  of  the  statistical  position  be- 
came apparent.  Coffee  has  been  al- 
most buoyant  as  the  trade  and  the 
public  have  come  to  an  appreciation  of 
the  conditions  to  which  attention  was 
drawn  in  these  letters  some  months  ago. 

The  steel  industry  is  almost  booming. 
Copper  is  in  better  demand.  Tin  is 
higher  and  rubber  is  up  about  2i  cents 
a pound  since  attention  was  first  called 
to  its  cheapness  in  this  letter.  The 
advance  is  traceable  to  the  increased 
demand  for  tires,  which  in  turn  reflects 
an  improvement  in  the  automobile  busi- 
ness. Silk  is  firm  and  higher.  Wool 
is  quiet  but  firm. 

Optimism  on  Wall  Street 

In  so  far  as  it  is  communicable  it 
would  appear  that  the  optimism  which 
prevails  on  the  Stock  Exchange  is 
gradually  infecting  and  affecting  busi- 
ness generally.  Upon  this  theory  it  is 
to  be  expected  that  wholesale  and  re- 
tail merchants  will  find  themselves 
getting  busier  as  the  boom  in  stocks 
nears  its  perihelion.  A continuous  and 
general  increase  in  building  activity  is 
again  reported  in  nearly  every  section 
of  the  country. 

Progress  in  the  reorganization  of 
Mexico’s  finances  is  indicated  by  the 
reports  from  the  bankers’  conference 
now  being  held  in  Paris,  and  the  Greek 
banks  which  were  closed  by  the  mone- 
tary panic  in  that  country  have  re- 
opened. 

Despite  the  news  from  Genoa  the 
London  Stock  Exchange  has  been  “firm 
on  easy  money”  and  foreign  exchange 
is  generally  higher.  Even  German 
marks  are  slightly  higher  though  the 
total  outstanding  is  now  131,837,249,000, 
which  is  an  increase  of  over  a billion 
for  the  week  ending  April  7.  As 
suggesting  what  may  happen  unless  the 
German  presses  printing  marks  are 
stopped,  attention  is  called  to  the  situa- 
tion in  Russia,  where  it  takes  75,000 
rubles  to  pay  a street  car  fare  and 
the  amount  of  paper  money  in  circula- 
tion runs  into  the  quadrillions. 
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Industrial  Developments  in  France 

BY  C.  E.  CARPENTER 

President,  C.  E.  Carpenter  Co.,  Socldtd  Anonyme,  Paris 


Business  in  France  in  the  metal- 
working industries  continues  to  show 
an  improvement  over  1921,  although 
cases  of  marked  progress  are  not 
plentiful.  The  improvement  is  confined 
principally  to  what  is  known  as  the 
petite  micartique,  as  distinguished  from 
the  groeee  metallurgie,  among  which 
are  classed  the  blast  furnaces,  steel 
mills  and  the  makers  of  heavy  manu- 
factured material.  In  the  grosse  mit- 
allurgie  the  stagnation  is  reported  to 
be  acute,  with  few  or  no  signs  of  a 
possible  early  amelioration. 

Just  how  much  this  is  due  to  the 
reduction  in  naval  armaments  it  is  dif- 
ficult to  state,  but  one  prominent  man- 
ufacturer recently  expressed  the  opinion 
that  the  new  policy  of  reduction  in 
naval  armaments  will  have  serious  con- 
sequences for  the  metal-working  plants 
in  France,  which,  in  the  past,  have  de- 
pended to  a great  extent  upon  navy 
orders  to  keep  their  plants  in  operation. 
As  he  expressed  it,  France  has  always 
had  in  course  of  construction  a certain 
amount  of  tonnage  in  battleships, 
cruisers,  destroyers  and  submarines, 
not  only  for  her  own  needs  but  for 
those  of  other  countries  as  well,  thus 
providing  a large  amount  of  work  for 
the  rolling  mills,  the  engine  builders 
and  boilermakers,  the  electrical  shops, 
bolt  makers  and  a score  of  other  in- 
dustries. As  these  orders  are  to  be 
greatly  restricted  in  future,  it  will  be 
very  difficult  for  the  plants  that  for- 
merly looked  to  them  as  their  main 
source  of  business  to  find  work  for  the 
capacity  thus  released,  particularly  in 
the  face  of  the  impoverished  condition 
of  the  world  and  the  active  competition 
of  Germany,  Belgium,  Great  Britain 
and  the  United  States  for  such  foreign 
business  as  is  offered.  The  railways 
cannot  well  be  looked  to  for  the  ton- 
nage needed  to  take  the  place  of  the  re- 
duced navy  purchases,  although  the 
electrification  plans  now  well  under 
way  will  help  considerably  by  distribut- 
ing orders  throughout  the  country  for 
a Targe  number  of  electric  locomotives, 
turbines  and  other  equipment. 

Big  Export  Combination  Formed 

Under  the  circumstances,  therefore, 
it  seems  that  if  France  is  to  keep  her 
mills  and  great  metal-working  estab- 
lishments properly  employed,  it  will  be 
necessary  for  her  manufacturers  to 
take  energetic  steps  to  secure  a much 
larger  amount  of  foreign  business  than 
they  have  sought  heretofore.  That 
some  of  the  manufacturers  realize  this 
is  evidenced  by  the  recent  formation  by 
the  Acieries  die  Longwy,  together  with 
a group  of  other  mill  owners  and  man- 
ufacturers, of  an  exporting  company 
known  as  Longovica,  Compagnie  Indua- 
trielle  et  Commerciale  d’Exportation, 
with  a capital  of  twenty  million  francs. 
The  headquarters  of  the  new  company 
are  in  Paris  and  the  subscribers  to  it 
are:  Electro-M4tallurgie  de  Dives, 

Ateliers  de  Construction  du  Nord  de  la 
France  (Blanc  Misseron),  Soci4t4  Lou- 
vroil  et  Recquignies,  Ateliers  de  Forge 
et  d’Estampage  de  Vieux-Cond4,  So- 
ciety Metallurgiaue  de  Gorgy,  Aci4ries 
Gouvy  de  Dieulouard,  Renault  (the 
well-known  automobile  builder)  Soci4t4 
Rateau  (turbines  and  pumps).  Forges 
et  Ateliers  de  Commentry-Oissel  and 


Soci4t4  des  Constructions  et  Gran- 
des  Entreprises  de  France.  All  of 
these  concerns  are  leaders  in  their  par- 
ticular fields  and  the  association  of  so 
powerful  a group,  backed  by  ample 
capital  and  credit  facilities,  should 
make  it  possible  for  a great  French 
selling  organization  to  be  built  up 
throughout  the  world. 

In  the  petite  mecanique,  in  some  in- 
dustries a very  considerable  improve- 
ment is  noticeable.  In  St.  Etienne,  for 
example,  the  manufacture  of  bicycles  is 
running  to  capacity,  fully  employing 
not  only  the  recognized  bicycle  plants 
but  practically  all  the  parts  makers  as 
well.  In  all  the  establishments  over- 
time is  the  rule,  and  it  is  estimated 
that  this  year’s  output  of  bicycles  will 
exceed  the  best  year  yet  known.  Bicy- 
cles are  being  shipped  in  large  numbers 
to  foreign  countries,  even  Belgium  be- 
ing a heavy  buyer  of  French  makes.  It 
is  reported  also  that  there  is  a growing 
demand  for  Browning  pistols  and  that 
the  makers  of  these  arms  are  speeding 
up  their  capacity.  This,  coupled  with 
the  manufacture  of  shot  guns  and 
hunting  rifles,  is  an  important  industry 
in  St.  Etienne  and  a revival  in  the  de- 
mand means  a substantial  reduction  in 
unemployment  in  that  section. 

Still  Making  Firearms 

In  Paris,  it  is  reported  that  another 
branch  of  the  firearms  industry  has 
succeeded  in  closing  a substantial  for- 
eign contract,  the  Hotchkiss  Company 
being  credited  with  having  received  an 
order  from  a South  American  country 
for  machine  guns  to  the  value  of  sixty- 
five  million  francs.  If  the  report  proves 
to  be  correct,  and  there  seems  to  be  no 
reason  to  doubt  it,  the  order  will  pro- 
vide several  years  of  work.  Following 
the  armistice,  the  Hotchkiss  Company, 
which  during  the  war  operated  a large 
plant  at  Lyons  from  which  it  furnished 
many  thousands  of  machine  guns  to  the 
A.  E.  F.,  acquired  the  fine  new  plant 
in  the  outskirts  of  Paris  built  by  Cler- 
get-Blin  for  the  manufacture  of  avia- 
tion motors.  The  plant  has  been 
rapidly  converted  for  the  manufacture 
of  machine  guns.  The  running  of  this 
plant  at  full  capacity  should  provide 
employment  for  several  hundred  men 
now  out  of  work.  The  operating  head 
of  the  Hotchkiss  Co.  is  a well-known 
American  engineer,  Laurence  V.  Ben4t, 
who  is  one  of  the  most  prominent  mem- 
bers pf  the  American  colony  in  France 
and  a founder  of  the  American  Cham- 
ber of  Commerce. 

Automobile  Business  Improves 

Another  industry  that  indicates  a 
satisfactory  state  of  improvement  is 
the  manufacture  of  light-weight,  low- 
consumption  automobiles.  The  plant 
of  Andr4  Citroen,  which  will  be  remem- 
bered during  the  war  as  a model  of 
efficiency  in  shell  making,  is  reported  to 
be  operating  at  maximum  capacity  on 
the  10  hp.  model  car,  sixty  cars  per  day 
being  regularly  turned  out,  with  all 
cars  sold  in  advance.  A smaller  car  is 
being  brought  out  by  the  same  firm  and 
will  shortly  be  manufactured  in  the 
C14ment-Bayard  plant  at  Levallois-Per- 
ret,  a few  miles  from  Paris,  this  plant 
having  recently  been  acquired  for  this 
purpose.  The  new  car  is  a 5 hp.  model 


and  it  is  stated  that  the  Citroen  inter- 
ests have  already  in  hand  orders 
amounting  to  approximately  two  hun- 
dred million  francs  for  this  model 
alone.  Other  car  builders  have  likewise 
lately  placed  on  the  market  new  models 
of  light  weight  cars  and  judging  from 
the  increasing  numbers  of  these  cars 
seen  on  the  streets  and  highways  the 
public  has  opened  its  purse  to  the  new- 
comers in  a generous  fashion.  A low- 
powered  small  car  can  now  be  pur- 
chased for  8,500  to  9,500  francs,  which 
brings  it  within  the  means  of  a large 
section  of  the  population  that  has  since 
1914  been  deprived  of  the  luxury  of  an 
automobile.  What  is  even  more  import- 
ant, however,  is  the  fact  that  the  cost 
of  operation  of  the  small  car  is  more 
within  the  means  of  the  masses  than 
the  cars  heretofore  built  in  France. 
The  new  models  are  designed  to  give 
approximately  45  miles  to  the  gallon  of 
gasoline  on  the  road  and  a correspond- 
ingly low  oil  consumption  and  tire  ex- 
pense. The  high  cost  of  these  items  in 
France  during  the  past  two  years  has 
done  more  than  anything  else  to  dis- 
courage the  public  from  buying  auto- 
mobiles and  to  cripple  the  great  French 
automobile  industry. 

The  reports  that  are  received  from 
the  northern  part  of  France  indicate 
that  rapid  progress  in  the  reconstruc- 
tion of  the  manufacturing  plants  de- 
stroyed by  the  Germans  is  being  made. 
The  great  works  at  Blanc-Misseron,  for 
example,  have  been  almost  completely 
rebuilt  and  it  is  expected  that  before 
the  end  of  this  month  the  first  locomo- 
tive built  by  them  since  the  war  will 
leave  the  shops.  Satisfactory  progress 
is  also  being  made  on  the  construction 
of  the  200,000  hp.  electric  power  sta- 
tion at  Comines,  which  with  the  excep- 
tion of  the  station  at  Gennevilliers, 
near  Paris,  will  be  the  most  powerful 
station  in  France.  It  will  utilize  the 
coal  near  the  mines  and  will  be  of  great 
help  to  the  north  in  getting  under  way 
again. 


“Zamium”  Plant  at  Boonton 

A suitable  plant  for  the  manufacture 
of  Zamium,  the  metallic  alloy  invented 
by  Lawrence  Zamboni,  will  be  erected 
at  Boonton,  N.  J.  The  Zamium  Corpo- 
ration has  been  organized  and  incorpo- 
rated, and  production  will  start  as  soon 
as  the  factory  is  completed. 

This  alloy  is  said  to  be  a reliable  and 
a less  expensive  substitute  for  platinum. 
It  is  claimed  for  the  alloy  that  it 
cannot  rust,  tarnish  or  corrode;  is  non- 
magnetic; can  be  cast,  rolled  or  drawn, 
soldered  or  welded;  is  not  affected  by 
any  kind  of  acid,  alkali  or  sea  water 
and  has  a tensile  strength  of  150,000 
lb.  per  square  inch. 

The  company  will  market  the  product 
in  all  forms  for  the  manufacture  of 
jewelry,  cutlery,  surgical  instruments, 
marine  hardware  and  engine  and  motor 
parts. 

Officers  of  the  corporation  are:  Law- 
rence Zamboni,  president  and  treasurer; 
Ferdinand  Rollini,  vice-president;  A. 
L.  Zamboni,  secretary. 

The  corporation  retains  a business 
office  at  149  Broadway,  New  York 
City. 
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American  Gear  Manufacturers*  Association  in  Buffalo — , 
Interesting  Reports — Sinram  Re-elected  President 


The  spring:  meeting:  of  the  American 
Gear  Manufacturers’  Association  was 
held  at  the  Hotel  Lafayette,  Buffalo, 
N.  Y.,  on  April  20,  21  and  22.  The 
convention  was  opened  by  an  address 
entitled  “Over  the  Threshold  of  a New 
Era,”  by  President  F.  W.  Sinram. 
Following  this,  the  usual  reports  were 
made  by  the  respective  officers  and 
committee  chairman. 

F.  D.  Hamlin  read  the  reports  of 
the  secretary  and  treasurer;  F.  F. 
Goedke  on  entertainment;  George  L. 
Markland,  Jr.,  on  membership;  H.  E. 
Eberhardt,  on  public  policy;  J.  EL 
Gleason,  for  the  legal  committee;  J. 
C.  McQuiston,  for  the  publicity  com- 
mittee; L.  L.  Nicholson,  for  tariff;  and 
J.  B.  Foote,  on  industrial  relations. 
After  the  reports  had  been  received  and 
acted  upon,  H.  E.  Harris  read  a paper 
on  “Good  Hob  Practice.”  He  advocated 
the  use  of  hooked  tooth  hobs  and 
demonstrated  the  action  of  various 
shapes  of  cutting  edges. 

The  use  of  the  projection  comparator 
in  testing  gear  teeth  was  shown  by 
Ralph  E.  Flanders,  a machine  being  set 
up  in  the  meeting  room  and  demonstra- 
tions made  with  both  gears  and  gear 
cutters.  This  produced  a magnification 
of  about  100,  and  showed  very  interest- 
ing results.  Discussion  followed  on 
the  methods  and  equipment  used. 

The  reports  of  the  A.  G.  M.  A.  sec- 
tional committee  of  the  Engineering 
Standards  Committee  was  presented  by 
the  chairman,  B.  F.  Waterman,  who  is 
also  chairman  of  the  general  standard- 
ization committee  of  the  association. 
Both  of  these  reports  showed  progress 
along  desirable  lines.  Mr.  Waterman 
pointed  out  that  it  might,  and  probably 
would,  be  desirable  to  reconsider  some 
of  the  proposed  standards  in  view  of 
suggestions  brought  out  at  the  com- 
mittee meetings.  He  showed  the  in- 
advisability of  adhering  to  a proposed 
standard  unless  it  was  of  such  a nature 
as  to  make  its  adoption  by  other  engi- 
neering bodies  practical.  In  conclusion 
he  suggested  that  whatever  standard 
was  finally  adopted  it  should  be  a real 
American  standard,  rather  than  hav- 
ing various  separate  bodies  establish 


standards  of  their  own.  Other  reports 
were  made  by  the  spur  gear  committee, 
bevel  and  spiral  bevel  committee,  her- 
ringbone committee,  and  the  committee 
on  gears  and  pinions  for  electric  rail- 
ways and  mines. 

Further  proceedings  included  the 
reports  by  chairmen  of  committees  on 
uniform  cost  accounting  systems,  J.  H. 
Dunn;  nominating  committee,  A.  C. 
Gleason;  nomenclature,  F.  E.  Eber- 
hardt; worn  gears,  J.  C.  O’Brien;  in- 
spection, J.  C.  Eppley;  and  composition 
gearing,  John  Christensen. 

At  a meeting  of  the  industrial  group, 
George  L.  Markland,  Jr.  presided.  The 
topic  was  “Conditions  in  the  Industry” 
and  the  discussion  brought  out  some 
very  favorable  comment  on  present  in- 
dustrial relations.  An  informal  banquet 
was  held  on  the  evening  of  the  twenty- 
first  at  which  President  Sinram  was 
toastmaster,  and  John  C.  Bradley,  of 
the  Pratt  & Letchworth  Co.,  the  prin- 
cipal speaker.  His  topic  was  “What’s 
Ahead”  and  was  very  interesting. 
After  the  dinner  J.  C.  McQuiston 
exhibited  a radio  telephone  and  ex- 
plained its  construction  and  operation. 

The  program  for  the  last  day  was 
of  peculiar  interest  to  gear  manufac- 
turers. The  papers  included  “Propor- 
tions of  Industrial  Gears,”  by  G.  E. 
Katzenmeyer,  of  the  R.  D.  Nuttall 
Co.;  “Keyways,”  by  Lars  Nilson; 
“Sprockets,”  C.  R.  Weiss;  “Metal- 
lography,” C.  B.  Hamilton,  Jr.;  “Trans- 
mission,” by  A.  C.  Bryan;  “Differ- 
entials,” S.  O.  White;  “Tooth  Forms,” 
H.  J.  Eberhardt.  E.  W.  Baxter 
rendered  a report  for  the  library  com- 
mittee. Another  session  considered  the 
industrial  conditions  from  the  automo- 
tive point  of  view. 

In  the  afternoon  the  grinding  of  gear 
teeth  and  its  future  in  the  industry 
was  discussed  by  R.  S.  Drummond  of 
the  Gear  Grinding  Machine  Co.  The 
Gleason  Works  system  of  hevel  gears, 
which  was  shown  at  the  meeting  in 
Rochester  last  October,  was  further 
explained  in  detail  by  F.  C.  McMullen 
and  T.  M.  Durkan.  Abstracts  of  some 
of  these  papers  will  appear  in  later 
issues. 
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Lp*hes 


Countries 

No. 

Dollars 

. . i 

i 50 

Netherlands. 

Sweden 

i 

675 

Switzerland 

England 

Scotland 

Canada-Maritime  Provinces. . 

2 

409 

Quebec  and  Ontario 

. 22 

9,210 

Prairie  Province 

2 

13 

Canada-Br.  Columbia  and  Yukon. 

1 

1,850 

Salvador 

Mexico 

. . 4 

602 

Cuba 

1 

1.740 

Dominican  Republic. . 

| 

3,907 

Braiil 

i 

9,120 

Chile 

3 

2.021 

Peru 

i 

17 

i 

651 

3 

5,156 

New  Zealand 

Total 44  35,521 


Boring  and 
Drilling 
Machines 

No.  Dollars 

1 347 

Planes  and 
Shapers. 
Blotters 

No.  Dollars 

1 4,078 

1 750 

Milling 
Machines 
No.  Dollars 

1 381 

24 

120 

12 

28 

60 

640 

1,200 

6 

10.178 

21 

2,786 

4 3,519 

8 

' 2,375 

1 

3 

40 

6,622 

6 

200 

30 

21 

546 

« 

1 

2 

4,461 

535 

1 

3.049 

2 
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Leroy  S.  Starrett,  founder  and  pres- 
ident of  the  L.  S.  Starrett  Tool  Co.,  of 
Athol,  Mass.,  died  on  April  23  at  his 
winter  home  in  St.  Petersburg,  Fla. 
He  was  84  years  old.  Mr.  Starrett  was 
the  inventor  of  many  types  of  measur- 
ing tools  and  gages,  and  was  known  for 
his  benefactions  in  the  interests  of  his 
employees,  with  whom  he  maintained  a 
close  relationship. 

William  A.  Greaves,  Sr.,  a founder 
of  the  firm  of  Greaves  & Klusman,  ma- 
chine tool  manufacturers  of  Cincinnati, 
Ohio,  died  at  his  home  in  Hyde  Park 
on  April  19.  He  was  60  years  old.  A 
few  years  ago  Mr.  Greaves,  with  his 
two  sons,  organized  the  Greaves  Ma- 
chine Tool  Co.,  in  Cincinnati,  and  he 
was  its  president  at  the  time  of  his 
death. 

Charles  Thompson,  drop  forge  man- 
ufacturer, died  at  his  home  in  Fremont, 
Ohio,  recently. 

Ellis  M.  Burr,  president  of  the  Burr 
Company,  of  Champaign,  111.,  died  in 
that  city  on  April  3. 

Curtis  B.  Hathaway,  one  of  the 
organizers  of  the  General  Motors  and 
Chevrolet  Corporations,  died  at  Pine- 
hurst,  N.  C.,  on  April  5.  He  was  63 
years  old. 


Peter  Lowe,  of  Kempsmith 
Company,  Dead 

Peter  Lowe,  assistant  secretary  of 
the  Kempsmith  Manufacturing  Co., 
Milwaukee,  Wis.,  died  April  13  at  his 
home  in  Garrett,  Ind.  He  had  retired 
from  active  association  with  the  com- 
pany’s sales  department  some  time  ago, 
due  to  failing  health.  He  was  45  years 
old. 

Mr.  Lowe  started  his  career  in  the 
machinery  field  as  a machinist  with  the 
Gisholt  and  with  the  Nordyke  & Mar- 
mon  companies.  In  1906  he  entered  the 


PETER  LOWE 


employ  of  the  Kempsmith  company  as 
head  of  the  cost  department.  He  was 
transferred  to  the  sales  department  in 
1911  and  a few  years  later  was  ap- 
pointed assistant  secretary. 

As  a machine  tool  salesman  Mr.  Lowe 
enjoyed  a wide  acquaintanceship  among 
machinery  builders,  who  were  deeply 
grieved  on  hearing  of  his  death. 
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■The  Trend  of  Business  Im- 
provement— Plants 
Resuming 

The  American  Locomotive  Co.  is  ar- 
ranging for  immediate  increase  in 
operations  at  its  Richmond,  Va.,  plant, 
which  has  been  running  on  a curtailed 
schedule  for  about  a year  past.  The 
working  force  will  be  brought  up  to 
close  to  1,000  men  at  an  early  date. 
The  company  has  received  an  order 
from  the  Southern  Railway  for  thirty 
locomotives  of  Mikado  type,  with  cost 
to  approximate  $1,100,000. 

The  Columbia  Motor  Co.,  Detroit, 
Mich.,  has  adopted  a capacity  operating 
schedule  at  its  plant,  and  will  increase 
production  each  month  for  the  next 
quarter-year.  During  April  the  works 
will  produce  600  cars;  in  May,  1,200 
cars;  and  in  June,  1,500  cars.  It  is  ex- 
pected to  maintain  the  latter  basis  of 
operation  thereafter. 

The  Fisher  Body  Co.  is  operating  at 
full  capacity  at  its  plants  at  Detroit, 
Mich.,  with  regular  working  quota,  and 
has  adopted  a similar  basis  of  opera- 
tion at  its  Ohio  works.  At  Cleveland 
the  company  has  acquired  a small  body 
plant  and  will  place  it  in  service  on  a 
capacity  basis  at  once. 

The  American  Car  and  Foundry  Co.  is 
arranging  for  immediate  increase  in  the 
working  force  at  its  plant  at  Buffalo, 
N.  Y.,  and  proposes  to  more  than  dou- 
ble the  present  number  of  men  within, 
sixty  days.  Orders  for  freight  and 
other  cars  received  by  the  company 
during  the  past  few  months  totals  7,000 
cars,  of  which  2,000  will  be  constructed 
at  the  Buffalo  works.  An  order  has 
just  been  booked  for  1,000  freight  and 
refrigerator  cars  for  the  Northern  Pa- 
cific Railroad,  to  cost  about  $2,300,000. 

The  Atchison,  Topeka  & Santa  Fe 
Railway  Co.  is  increasing  the  working 
force  at  its  shops  at  Temple,  Tex.,  and 
will  soon  be  operating  at  close  to  nor- 
mal. 

Following  an  increase  in  production 
at  the  plant  of  the  Saxon  Motor  Car 
Co.,  Detroit,  Mich.,  arrangements  are 
being  perfected  for  the  operation  of  a 
new  works  at  Ypsilanti,  Mich.,  where 
the  plant  of  the  Apex  Motor  Co.  has 
been  leased  for  a period  of  three  years.- 
The  initial  production  will  be  on  a basis 
of  fifteen  automobiles  per  day,  giving 
employment  to  approximately  200  men. 

The  Colorado  & Southern  Railroad, 
Denver,  Colo.,  is  planning  for  the  pur- 
chase of  200  new  refrigerator  cars  and 
1,000  steel  gondola  coal  cars,  to  cost 
$1,425,000.  The  company  is  increasing 
operations  at  its  shops  for  locomotive 
and  car  repair  work.  A large  portion 
of  the  new  shops  to  be  constructed  at 
Denver,  by  the  Chicago,  Burlington  & 
Quincy  Railroad,  Chicago,  111.,  the 
parent  organization,  will  be  used  for 
Colorado  & Southern  work.  The  plant 
will  consist  of  a number  of  one-story 
buildings,  comprising  machine  shops, 
locomotive  repair  shops,  wheel  works, 
car  and  bolster  works,  estimated  to  cost 
close  to  $1,500,000,  including  equipment. 
Erection  will  be  commenced  at  an  early 
date. 

The  American  Bearing  Corporation, 
Indianapolis,  Ind.,  is  arranging  for  im- 
mediate increase  in  manufacture  of 
automobile  bearings,  and  will  occupy  a 
one-story  plant  on  Tenth  St.,  recently 
acquired.  The  works  will  be  equipped 


at  once,  and  the  present  factory  at  212 
West  McCarty  St.,  discontinued.  The 
company  comprises  a reorganization  of 
the  American  Bearing  and  Die  Cast- 
ing Corporation;  Arthur  Dixon  is 
president. 

The  American  Cast  Iron  Pipe  Co., 
Birmingham,  Ala.,  has  developed  pro- 
duction to  a point  of  close  to  normal, 
with  full  working  force.  The  National 
Cast  Iron  Pipe  Co.,  in  this  same  dis- 
trict, has  also  increased  operations  to 
capacity. 

The  Glasgow  Iron  Co.,  Pottstown, 
Pa.,  has  resumed  production  at  its  local 
mill,  following  a shut  down  for  many 
months  past.  The  local  puddling  fur- 
naces of  the  company  have  also  been 
started  up. 

The  Texas  & Pacific  Railroad  Co.  will 
increase  operations  to  capacity  at  its 
shops  at  Marshall,  Tex.,  for  the  re- 
building of  a large  number  of  freight 
cars. 

The  Stewart- Warner  Speedometer 
Corporation,  Chicago,  111.,  has  in- 
creased production  at  its  plant  from 
4,200  speedometers  to  5,700  units  per 
day,  or  more  than  six  times  the  low 
record  output  in  1921.  In  the  tank 
r'  -'artment,  operations  have  been  ad- 
. ~-~ed  from  4,000  to  4,800  units  daily. 

The  Lima  Locomotive  Co.,  Lima, 
Ohio,  has  received  orders  for  forty  loco- 
motives from  the  New  York  Central 
Railroad,  and  for  thirty  locomotives 
from  the  Mobile  & Ohio  Railroad.  The 
company  has  contracts  on  hand  to  in* 
sure  capacity  production  for  a number 
of  months  to  come. 

The  Reynolds  Spring  Co.,  Jackson, 
Mich.,  is  planning  for  extensive  in- 
crease in  production,  and  during  the 
next  sixty  days  will  add  about  500  men 
to  the  working  force,  increasing  plant 
facilities  to  provide  for  the  expansion. 
The  company  has  received  an  order 
from  the  DeForest  Radio  Telephone  & 
Telegraph  Co.,  New  York,  for  radio 
equipment  to  an  amount  of  about  $5,- 
000,000.  Expenditures  for  raw  and 
finished  materials  for  manufacture  will 
approximate  about  $190,000,  during  the 
■joining  month. 

The  Durant  Motor  Co.  of  Michigan, 
Lansing,  is  arranging  for  an  immedi- 
ate increase  of  about  60  per  cent  in  its 
working  force,  for  the  production  of 
the  Durant  and  Star  automobiles. 
Work  will  be  commenced  at  once  on  the 
erection  of  two  additions  to  the  plant, 
to  provide  ‘for  double  the  present  ca- 
pacity. Upon  completion,  production 
will  be  on  a basis  of  600  cars  a day 
of  both  types. 

The  J.  G.  Brill  Co.,  Philadelphia,  Pa., 
has  received  a contract  from  the  Boston 
Elevated  Railway  Co.,  Boston,  Mass., 
for  100  steel  passenger  cars.  The  com- 
pany has  also  take  an  order  for  fifteen 
traction  cars  for  the  South  Bend,  Ind., 
Railway. 

ThS  McClintic-Marshall  Co.  is  in- 
creasing production  at  its  structural 
steel  works  at  Pottstown,  Pa.,  and  a 
number  of  additional  employees  will  be 
added  to  the  working  force.  The  Shoe- 
maker-Satterthwait  Co.,  operating  a 
similar  local  plant,  is  also  increasing  its 
production  schedule. 

The  Pennsylvania  Railroad  Co.  has 
increased  the  working  force  at  its  Al- 
toona, Pa.,  car  shops  to  a point  of  close 
to  normal,  and  a double-shift  operating 
schedule  has  been  adopted  in  the  steel 
qar  shops. 


The  Spicer  Manufacturing  Co.,  South 
Plainfield,  N.  J.,  manufacturer  of  auto- 
mobile axles,  universal  joints,  etc.,  has 
increased  its  working  force  to  about 
1,000  men  at  its  local  plant.  The  com- 
pany has  reopened  its  branch  plant  at 
Pottstown,  Pa.,  which  has  been  closed 
for  about  six  months  past. 

The  Jordan  Motor  Car  Co.,  Cleve- 
land, Ohio,  now  operating  on  a basis  of 
forty  cars  per  day,  is  arranging  for  a 
production  increase  early  in  May,  to 
continue  for  an  indefinite  period. 

Following  the  purchase  of  the  plant 
of  the  A.  W.  Case  & Son  Manufactur- 
ing Co.,  Kensington  Ave.,  Buffalo,  N.  Y., 
by  the  Richardson  & Boynton  Co., 
Dover,  N.  J.,  manufacturer  of  stoves, 
ranges,  etc.,  the  new  owner  has  plans 
under  way  for  a large  increase  in  pro- 
duction. _ New  buildings  will  be  erected 
and  equipped  for  the  manufacture  of 
stoves  flanges,  fittings,  etc.  Present 
operations,  in  the  meantime,  will  be  on 
a capacity  basis.  The  Case  company, 
manufacturer  of  a kindred  line  of  stove 
parts,  will  remove  the  Kensington  Ave. 
works  to  its  other  plant  in  the  city. 

The  Middletown  Car  Co.,  Middletown, 
Pa.,  a branch  of  the  Standard  Steel 
Car  Co.,  Pittsburgh,  Pa.,  is  increasing 
operations  at  its  plant,  and  will  soon 
develop  capacity  on  an  order  for  the 
Philadelphia  & Reading  Railroad  Co., 
for  500  steel  hopper  cars. 

The  Deister  Machine  Co.,  Fort 
Wayne,  Ind.,  reports  that  it  has  re- 
ceived more  orders  during  the  past  few 
weeks,  than  in  the  entire  year  of  1921. 
The  company  manufactures  mining 
machinery. 


Car  Surplus,  Shortage  and 
Freight  Loadings 

Reports  of  _ the  car  service  division 
of  the  American  Railway  Association 
show  that  revenue  freight  loaded  for 
“e  ~!ek  endin&  April  1,  1922,  totaled 
827,011  cars  a decrease  of  19,024  cars 
from  the  preceding  week,  but  163,840 
cars  more  than  were  loaded  in  the 
corresponding  week  of  1921.  Compared 
with  1920,  the  report  shows  31,816  cars 
less. 

Grain,  grain  products,  live  stock  and 
forest _ products  all  show  some  reduc- 
tion in  loadings  compared  with  the 
previous  week.  Coal  loading,  which 
includes  that  loaded  on  the  first  day 
of  the  miners’  strike,  shows  a decline 
of  19,634  cars,  but  is  far  in  excess  of 
the  figures  for  the  same  period  in  the 
two  previous  years.  Coke  and  ore  show 
small  increases;  merchandise  shows  a 
gain  of  1,911  cars,  and  miscellaneous  667 
cars,  the  smallest  gains  made  in  these 
two  classifications  for  some  weeks  past. 
All  districts  contributed  to  the  decrease 
in  loading  compared  with  the  week 
ending  March  25  with  the  exception 
of  the  Pocahontas  and  the  Northwest- 
ern districts.  The  slight  gain  in  the 
Pocahontas  district  is  largely  in  mis- 
cellaneous, while  in  the  Northwestern 
district  coal,  forest  products  and 
miscellaneous  show  moderate  increases. 

Serviceable  surplus  cars  totaled  206,- 
746  for  the  week  ending  April  1,  or 
12,737  cars  less  than  for  the  week 
ending  March  23.  Of  these,  88,491 
were  box  cars,  72,566  gondolas  and  the 
balance  miscellaneous.  Compared  with 
the  previous  week  box  cars  increased 
1,038,  while  gondolas  decreased  13,198. 
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Dle-Slnklng  Machine 
Pratt  & Whitney  Co.,  Hartford,  Conn. 

"American  Machinist,”  Jan,  5,  1922 


i Drilling  Machine,  Automatic 
i Sellew  Machine  Tool  Co.,  Pawtucket,  R.  I. 
j “American  Machinist,”  Jan.  5,  1922 


By  the  "Bayrer’s  compensating 
arms,”  a die  weighing  4 tons  may 
be  suspended  on  elevating  screws, 
swiveled,  tilted  or  turned  on  edge. 

There  Is  a rapid  traverse  for  the 
quick  adjustment  of  the  head. 

Speed  and  feed  changes  are  made 
by  levers  In  front.  Hand  and 
power  feeds  are  provided  for  both 
the  longitudinal  and  crossfeeds  of 
the  table  and  a rapid  power  trav- 
erse for  all  table  movements.  A 
cherrying  attachment  may  be  ap- 
plied to  the  cutter  head,  driven 
through  gearing  to  the  nose  of  the 
cutter  spindle.  Table,  22  x 48  In.  _ 

Longitudinal  feed,  48  in.  Crossfeed,  17  in*  Vertical  feed,  16  In. 
Vertical  feed  of  cutter  head.  12  in.  Spindle  speeds,  twelve  from 
27  to  790  r.p.m.  Floor  space,  10  X 10  ft.  Height,  9 ft.  Weight, 
15,000  lb. 


The  machine  is  for  production 
work  on  parts  requiring  multiple 
drilling  on  opposite  sides.  Work  Is 
changed  in  one  arm  of  the  work 
holder  at  the  front  of  the  machine 
while  the  work  between  the  heads 
Is  being  drilled.  Both  heads  move 
forward  simultaneously.  The  drills 
run  at  speeds  proportionate  to 
their  diameters,  each  kind  of  work 
requiring  different  heads.  The 
drill  is  slowed  at  its  entrance  Into 
the  work  and  when  it  breaks 
through.  The  heads  have  a quick 
return.  Length  10  ft. ; weight  6,000 


lb. 


Drilling  Machine,  Multiple,  Ball-Type,  Bo.  10 
Edwin  Harrington,  Son  & Co.,  Philadelphia,  Pa. 

"American  Machinist,”  Jan.  5,  1922 


The  chief  feature  of  the  ma- 
chine is  the  ln-and'out  movement 
provided  for  eaoh  spindle  for 
drilling  Irregular  patterns.  Four 
spindles  are  ordinarily  furnished. 

The  driving  pulleys  transmit  25 
hp.  By  a clutch  on  the  driving 
gear,  any  spindle  may  be  stopped 
Independently  of  the  others.  The 
feed  may  be  operated  universally 
for  all  spindles  from  the  right- 
hand  end  of  the  machine,  or  sep- 
arately for  each  spindle  at  the  end 
of  each  arm.  A handwheel  on 
each  head  moves  the  spindles  independently  and  sets  them  at  the 
proper  height  when  universal  feed  is  used.  Automatic  stops  dis- 
engage each  spindle  at  any  predetermined  point.  Floor  space 
without  a table,  17  ft.  10  In.  x 7 ft.  Height,  10  ft.  2 In.  Weight 
with  belt  drive.  14,850  lb. 


Chuck,  Quick-Change,  "Wonder” 

Collis  Co.,  Clinton,  Iowa 

"American  Machinist,”  Jan.  6,  1922 


The  chuck  Is  adapted  to  use  on 
drilling  machines,  lathes,  screw 
machines,  and  other  machines 
with  revolving  spindles,  and 
allows  rapid  change  of  tools  with- 
out stopping  the  spindle  rotation. 

The  collets  have  taper  shanks  and 
can  be  Inserted  without  touching 
the  chuck.  Collets  for  holding  different  tools,  such  as  taper- 
shank  and  straight-shank  drills  and  hand  taps,  can  be  furnished. 
A special  collet  Is  provided  for  drills  with  twisted  tangs  or  broken 
shanks.  The  chucks  are  made  In  six  sizes,  with  standard  taper 
shanks  from  Nos.  1 to  6.  and  outside  diameters  from  1U  to  6| 
In.  Collets  are  also  made  In  a range  of  sizes  to  fit  the  chucks, 
and  to  hold  drills  and  tools  of  different  sizes. 


Drilling  Machine,  Vertical,  32-ln. 

Prentice  Conradson,  Green  Bay,  Wls. 

"American  Machinist,”  Jan.  6,  1922 


Grinding  Attachment.  P.  A W.  Curves  Cotter 

R.  K.  Le  Blond  Machine  Tool  Co.,  Cincinnati,  Ohio 
"American  Machinist,”  Jan.  6.  1922 


The  machine  has  a swing  of  82  In.,  but  can 
be  built  In  25-  and  36-ln.  sizes.  The  headstock, 
column  and  base  are  cast  In  one  piece.  Rect- 
angular and  sliding  tables  can  be  supplied. 
The  driving  motor  is  so  mounted  as  to  elim- 
inate all  moving  parts  possible.  There  are 
nine  spindle  speeds  ranging  from  34  to  500 
r.p.m.  Six  feeds  are  provided  ranging  from 
0.006  to  0.035  in  per  spindle  revolution.  Hand 
traverse,  hand  feed,  stop  and  depth  gage  are 
provided.  A no-load  protection  is  also  In- 
cluded. A 3-hp.  motor  running  at  1,200  r.p.m. 
Is  used,  but  for  extra  heavy  work  a 5-hp. 
motor  running  at  1,800  r.p.m.  can  be  em- 
ployed. Floor  space,  30  x 54  in.  Height, 
11  ft.  8 in.  Weight,  3,700  lb.  Export  box, 
135  cu.ft. 


The  maximum  travel  of  the 
atachment  Is  8J  In.  The  cutters 
can  be  ground  in  diameters  up  to 
5i  in.  and  lengths  up  to  71  In. 

Since  the  flutes  of  the  Curvex  cut- 
ters are  helical,  the  attachment  Is 
arranged  to  grind  leads  of  from 
9j)  to  172  In.  per  revolution.  As 
the  table  of  the  grinder  is  fed 
horizontally,  the  cutter  spindle  Is 
automatically  revolved  in  proper 
relation  to  the  lead  and  helical 
angle.  The  cutter  Is  Indexed  by 
the  plunger  and  index  plate  at  the 
left  of  the  arbor.  The  work  Is  fed  vertically  to  the  wheel  to  the 
entire  depth  of  the  tooth.  The  grinding  plane  Is  always  on  a true 
radial  line  of  the  cutter  and  the  wheel  clears  itself  In  the  work. 
Weight:  for  hobs  only,  90  lb.;  complete  attachment,  110  lb. 


Grinding  Machine,  Disk,  Vertical  Spindle 

Badger  Tool  Co.,  Beloit,  Wls. 

"American  Machinist,”  Jan.  5,  1922 

The  steel  disk  wheel  Is  42  In. 
in  diameter  and  is  faced  with  a 
layer  of  abrasive  material  i in. 
thick  molded  on  it.  Direct  drive 
is  secured  by  using  the  motor 
shaft  as  the  wheel  spindle.  The 
end  yokes  are  dust  proof  and 
rigid.  Positive  forced-feed  lubri- 
cation is  supplied  to  both  the 
radial  and  thrust  ball  bearings. 

A circular  dust  channel  surrounds 
the  wheel  periphery  and  termi- 
nates in  two  openings  to  which 
the  dust  exhaust  system  is  at- 
tached. The  open  construction 
makes  It  possible  for  more  than 
one  operator  to  work  at  the  ma- 
chine at  a time.  A 20-hp.  motor 
running  at  600  r.p.m.  is  ussj.  Stop 
bars  prevent  the  work  from  rotating  with  the  wheel.  Weight, 
3,800  lo. 


Press,  Hydraulic,  Automobile  Body 

Southwark  Foundry  and  Machine  Co.,  Philadelphia,  Pa. 
“American  Machinist,”  Jan.  6,  1922 


The  press  has  a capacity  of  450  tons. 
One  clamping  platen  and  one  stripper 
platen  are  provided.  The  stripper 
platen  carries  four  hydraulic  cylinders 
acting  upon  a forged  steel  plate,  which 
in  turn  carries  sixty  stripper  pins  1J 
in.  in  diameter.  The  adjustable  top 
platen  carries  eight  hydraulic  Jacks 
used  for  clamping,  each  having  a 5-in. 
ram  and  5-in.  stroke.  The  press  is 
controlled  by  a single  lever-opera 'ed 
valve.  The  automatically  controlled 
clamping  cylinders  are  capable  of 
standing  an  hydraulic  pressure  of 
5,000  lb.  per  square  inch.  Die  space, 
7 x 5 ft.  Vertical  opening  between 
the  platens:  minimum,  18  in.;  max- 
imum, 4 ft. 
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William  B.  Given,  Jr.,  vice-president 
of  the  American  Brake  Shoe  and  Foun- 
dry Co.,  has  accepted  the  chairmanship 
of  a committee  co-operating  with  the 
Salvation  Army  in  its  appeal  for  $500,- 
000  to  carry  on  welfare  work  in  the 
machinery  industry  in  Greater  New 
York. 

C.  J.  Houck  has  been  appointed 
foundry  superintendent  of  the  Hess- 
Snyder  Co.,  Massillon,  Ohio.  He  was 
formerly  connected  with  the  malleable 
plant  of  the  Timken  Detroit  Axle  Co, 
Canton,  and  previous  to  that  time  was 
with  the  Vulcan  Iron  Works,  at  Den- 
ver, Col. 

H.  E.  Harvey,  for  the  past  five 
years  assistant  works  manager  for 
the  Remington  Arms  Co.,  Bridgeport, 
Conn.,  has  become  superintendent  of 
the  Elyria  Iron  and  Steel  Co.,  Elyria, 
Ohio. 

William  Ochase,  formerly  sales 
representative  of  Manning,  Maxwell  & 
Moore,  Inc,  at  Chicago,  has  been  made 
efficiency  engineer  of  the  Ohio  Machine 
Tool  Co,  at  Kenton,  Ohio. 

J.  R.  Dangler,  formerly  assistant  to 
the  president  of  the  Central  Steel  Co, 
Massillon,  Ohio,  has  been  appointed  sec- 
retary and  treasurer  of  the  Vacuumeter 
Manufacturing,  Corporation,  Cleveland, 
Ohio. 

Fred  Heiser  has  been  appointed 
foundry  superintendent  of  the  malle- 
able department  of  the  Superior  Steel 
Castings  Co,  Benton  Harbor,  Mich. 
He  was  formerly  in  charge  of  the  mal- 
leable foundry  of  the  Timken  Detroit 
Axle  Co,  Canton,  Ohio. 

Louie  S.  Jones,  one  of  the  best 
known  men  in  the  machinery  field,  has 
resigned  as  general  sales  manager  of 
the  Lumen  Bearing  Company,  of  Buf- 
falo, N.  Y,  to  take  effect  July  1.  Mr. 
Jones  will  retain  his  stock  interest  in 
the  Buffalo  and  Youngstown  plants  of 
the  Lumen  Bearing  Company  and  will 
Also  remain  a director  of  the  Youngs- 
town plant  of  that  company.  He  has 
not  decided  on  his  future  plans. 

William  L.  Colt,  for  five  years  man- 
ager of  Willys-Overland,  Inc,  in  the 
Eastern  district,  with  headquarters  at 
New  York,  has  resigned  to  become  the 
president  and  active  head  of  the  Over- 
land-Providence Co,  Willys-Overland 
distributors  for  Rhode  Island,  which 
concern  he  established  and  financed 
about  a year  ago.  Carl  P.  Spiegelberg, 
who  organized  the  Overland-Providence 
Co,  under  the  supervision  of  Mr.  Colt, 
will  continue  to  operate  the  business  as 
vice-president  and  general  manager. 

George  M.  Bassett,  of  the  firm  of 
Johnson  & Bassett,  manufacturers  of 
wool  spinning  machinery,  Worcester, 
Mass,  has  been  elected  president  of  the 
Worcester  Mechanics  Savings  Bank, 
that  city,  succeeding  John  H.  Coes, 
deceased. 

Edmund  C.  Mayo,  president  of  the 
American  Tube  and  Stamping  _ Co, 
Bridgeport,  Conn,  has  been  appointed 
a trustee  of  the  large  Municipal  Garage 
building,  Bridgeport,  by  Mayor  Fred 
.Atwater. 

William  R.  Webster,  vice-president 
of  the  Bridgeport  Brass  Co,  Bridge- 


port, Conn,  was  elected  a director  of 
the  American  Tube  and  Stamping  Co. 
at  the  recent  annual  meeting  of  the 
company. 

James  C.  Potter,  president  of  the 
Potter  & Johnson  Machine  Co,  machine 
tool  manufacturers,  Pawtucket,  R.  I, 
was  chosen  a director  of  the  Slater 
Trust  Co.  at  the  recent  annual  meeting 
of  that  organization. 

Frederick  J.  Kingsbury,  president 
of  the  Automatic  Machine  Co,  Bridge- 
port, Conn,  has  been  elected  a director 
of  the  American  Tube  and  Stamping  Co. 


The  Ready  Tool  Co,  of  Bridgeport, 
Conn,  has  discontinued  its  representa- 
tion through  the  Mayhew  Steel  Prod- 
ucts Co,  and  in  the  future  will  handle 
its  sales  through  the  Bridgeport  office. 

The  Meldrum-Gabrielson  Corpora- 
tion has  opened  its  new  factory  at 
West  Fayette  and  Niagara  Sts,  Syra- 
cuse, N.  Y.  This  addition  will  be  used 
for  the  manufacture  of  milling  ma- 
chine, gages,  wood  and  metal  patterns 
and  small  tools. 

The  J.  M.  Purves  Tool  Co.  has  been 
incorporated  at  Syracuse,  N.  Y,  to 
manufacture  and  sell  machine  tools  and 
appliances.  The  concern  is  capitalized 
at  $150,000.  Directors  are  J.  M.  Purves, 
W.  A.  Meyers,  F.  E.  Friedman  and 
J.  A.  Purves. 


The  James  N.  Kemp  Machine  Works, 
of  Albany,  N.  Y,  has  been  incorporated 
with  a capital  stock  of  $250,000. 
Directors  are  J.  N.  Kemp,  M.  L.  Kemp, 
and  W.  C.  Marron,  all  of  Albany. 


The  Simmons  Machine  Co,  Albany, 
N.  Y,  has  opened  a machinery  ware- 
house at  182  Lafayette  St,  New  York 
City.  Machine  tools  which  have  been 
rebuilt  at  the  Albany  plant  will  be 
stored  in  this  warehouse. 


The  Detroit  office  of  the  Taft-Pierce 
Manufacturing  Co.  has  been  moved 
from  the  Majestic  Bldg,  to  2230  First 
National  Bank  Bldg. 

The  Max  Ams  Machine  Co.  has 
opened  new  offices  at  705  Commerce 
Bldg,  Rochester,  N.  Y.  H.  S.  Freeman 
is  in  charge. 

At  a meeting  of  directors  of  the 
Burr  Company,  machinery  builders,  of 
Champaign,  111,  the  following  officers 
were  elected:  Alvin  Huckins,  presi- 
dent; Marford  Savage,  vice-president; 
N.  G.  Burr,  treasurer;  W.  S.  Redhed, 
secretary. 

The  National  Scale  Co,  Chicopee, 
Mass,  recently  filed  papers  of  incor- 
poration under  the  laws  of  Massachu- 
setts to  manufacture  scales.  The 
capital  stock  is  $70,000,  and  the  officers 
are:  Frank  D.  Howard,  president; 
Charles  H.  Leonard,  41  Arlington  St, 
Chicopee  Falls,  treasurer;  and  Lewis 
I.  Howard. 


The  Penn  Seaboard  Steel  Co.  has 
acquired  the  Titusville  Forge  Co.  and 
the  Rockaway  Rolling  Mills. 

The  Chicago  branch  of  the  Driver- 
Harris  Company,  of  Harrison,  N.  J, 
has  been  moved  to  larger  quarters  at 
662  West  Randolph  Street. 


| Trade  Catalogs 


“Union”  Tooth  Cotters.  Union  Twist 
Drill  Co.,  Athol,  Mass.  A twelve -page  cat- 
alog describing  the  high  power  undercut 
tooth  cutters  with  the  latest  developments 
and  Improvements  The  illustrations  show 
a variety  of  cutters  for  use  on  high  power 
milling  machines.  Space  Is  devoted  to  side 
end  face  mills,  helical  cutters  and  twist 
drills. 

Control  Handbook  i The  Electric  Power 
Club,  1017  Olive  St.,  St.  Louis,  Mo.  A 
thirty-page  booklet  containing  simple  de- 
scriptions of  controllers  for  electric  motors 
and  definitions  of  the  terms  used  In  that 
connection.  It  Is  an  excellent  aid  to  those 
using  electrical  control  apparatus  as  It  gives 
Information  which  all  those  engaged  In  that 
Industry  should  know.  The  handbook  Is 
sold  for  twenty-five  cents  and  can  be  ob- 
tained from  the  Secretary  of  the  Club. 
8.  N.  Clarkson. 

Brown  Pyrometers.  The  Brown  Instru- 
ment Co.,  Philadelphia,  Pa.  A circular 
describing  some  Installations  of  Brown 
pyrometer  controls  In  steel  mills. 

Brass  Rod.  Bridgeport  Brass  Company, 
Bridgeport,  Conn.  A circular  describing 
the  all  Ledrite  brass  rod,  chamfered  on 
both  ends. 

Low-pressnre  Gss  Inspirators.  The  Sur- 
face Combustion  Co.,  New  York  City,  N. 
Y.  Catalog  No.  3-D  describing  and  illus- 
trating, with  complete  specifications,  a line 
of  low-pressure  gas  inspirators,  claimed  to 
be  applicable  to  any  make  of  gas  furnace. 

Evaporator  Systems.  The  Grlseom-Rus- 
sell  Co.,  New  York  City,  N.  Y.  Bulletin  No. 
360  describing  the  Q-R  evaporator  systems 
for  the  economical  production  of  distilled 
boiler  feed  water. 
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Forthcoming  Meetings 


Society  of  Industrial  Engineers:  Annual 
meeting  April  26,  27  and  28,  Detroit,  Mich. 
G.  C.  Dent,  327  La  Salle  St.,  Chicago.  Ill, 
business  manager. 

American  W eldlnr  Society : Annual  meet- 
ing, Engineering  Societies  Building,  New 
York  City.  April  26  to  28. 

National  Association  of  Manufacturers : 
Annual  meeting,  Waldorf-Astoria  Hotel. 
New  York  City,  May  8,  9 and  10.  Secre- 
tary, George  Boudlnot,  50  Church  St,  New 
York. 

American  Society  of  Mechanical  Engi- 
neers: Spring  meeting,  Atlanta,  Ga.,  May 
8 to  12.  Secretary  Calvin  W.  Rice,  29 
West  39th  St,  New  York  City. 

National  Supply  and  Machinery  Dealers 
Association:  Annual  Convention,,  Atlantic 
City,  May  8 to  ID.  (In  conjunction  with 
American  Supply  and  Machinery  Manufac- 
turers Association.)  Secretary,  Thomas  A. 
Ferniey,  606  Arch  St,  Philadelphia.  Pa. 

Foreign  Trade  Connell:  Annual  Conven- 
tion. Philadelphia,  Pa,  May  10  to  12.  Sec- 
retary, O.  K.  Davis,  1 Hanover  Square, 
New  York  City. 

United  States  Chamber  of  Commerce: 
Annual  meeting,  Washington,  D.  C„  May 
16  to  18.  Secretary,  D.  A Skinner,  Riggs 
Bldg,  Washington,  D.  C. 

National  Association  of  Office  Managers: 
Annual  meeting.  Washington.  D.  C„  May 
18  to  20.  Secretary,  F.  L.  Rowland. 

American  Society  for  Steel  Treating: 
Pittsburgh  Section  meeting.  Bureau  ol 
Mines  Auditorium,  Pittsburgh,  Pa,  May 

25  and  26. 

American  Fonndrymen’s  Association: 

Annual  meeting,  Rochester,  N.  Y,  week  of 
June  5.  Secretary.  C.  E.  Hoyt,  140  South 
Dearborn  St,  Chicago,  111. 

American  Railway  Association:  Section 
III,  Mechanical:  Annual  meeting,  Atlantic 
City,  June  14  to  21.  (Formerly  the  Master 
Car  Builders  and  the  Association  of  Mas- 
ter Mechanics.) 

Society  of  Automotive  Engineers:  Sum- 
mer meeting,  White  Sulphur  Springs. 
W.  Va,  June  20  to  24.  C.  F.  Scott.  29 
West  39th  St„  New  York  City,  Is  chairman 
of  the  convention  committee. 

American  Society  for  Testing  Materials: 
Twenty-fifth  annual  meeting.  Chalfonte- 
Haddon  Hall  Hotel.  Atlantic  City.  June 

26  to  July  1.  Secretary,  C.  L.  Warwkii 
1316  Spruce  St,  Philadelphia,  Pa. 
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Burners,  One,  Furnace,  Industrial 

Chicago  Flexible  Shaft  Co.,  Chicago,  111. 

“American  Machinist,”  January  12,  1922 


Force,  Rivet,  Oil.  Portable.  Stewart,  No.  G 
Chicago  Flexible  Shaft  Co..  Chicago,  111. 

“American  Machinist,"  January  12,  1922 


The  high-pressure  burner  Illustrated 
is  operated  by  air  at  a pressure  of  10 
lb.  per  square  inch  or  over,  or  by  dry 
steam  at  a pressure  of  25  lb.  per  square 
Inch.  A combination  high-  and  low- 
pressure  burner  is  furnished  for  opera- 
tion with  compressed  air  at  the  same 
pressures  and  with  blast  air  at  from  1 
to  6 os.  pressure.  Only  sufficient  com- 
pressed air  to  atomize  the  oil  Is  used, 
while  the  remaining  air  for  combustion 
is  supplied  by  a fan  at  low  pressure 
An  Intermediate  pressure  burner  is  also 
furnished  for  operation  with  air  at  fro.n 
11  to  2 lb.  pressure  per  square  inch,  sup- 
plied from  a positive-pressure  blower. 


The  forge  is  for  use  on  either  machine  or  hand 
work,  burns  oil,  and  employs  compressed  air  for 
atomization.  The  oil  is  forced  to  the  burner 
and  atomized  by  the  compressed  air  from  the 
shop  line,  reduced  to  20  lb.  per  square  inch  pres- 
sure by  a regulating  valve.  An  asbestos  flame 
shield  and  blast  pipe  protect  the  operator.  If 
desired,  the  forge  may  be  mounted  on  a truck. 
Chamber  of  furnace:  12  in.  wide,  12  in.  deep; 
opening,  3 in.  high,  7 in.  wide.  Height  from 
floor  to  top  of  sill,  40  In.  Oil  capacity,  30  gallons. 


Furnace,  Tempering,  Oil,  Stewart 

Chicago  Flexible  Shaft  Co.,  Chicago.  111. 

“American  Machinist,”  January  12,  1922 


Furnace,  Crucible,  Stewart,  No.  *00 

Chicago  Flexible  Shaft  Co.,  Chicago,  111. 

“American  Machinist,"  January  12,  1922 


This  oll-flred  furnace  is  intended  for  temper- 
ing dies,  tools,  punches  and  knives.  The  oil 
bath  is  headted  slowly  to  a temperature  of  not 
more  than  700  deg.  F..  and  then  is  allowed  to 
cool  down  rapidly  to  permit  the  addition  of  a 
new  charge.  The  furnace  is  made  in  five  sizes. 
Gas  can  be  used  as  fuel.  The  weight  varies 
from  355  to  1,550  pounds. 


This  crucible  furnace  is  for  use 
in  lead  or  cyanide  hardening,  soft- 
metal  melting,  tinning  and  gaj- 
vanizing.  It  is  stated  that  the  po- 
sition of  the  burner  gives  the  flame 
a rotary  motion  that  results  in  a 
uniform  distribution  of  heat  around 
the  pot.  The  pressed-steel  pot  is 
14  in.  In  diameter  and  14  in.  deep. 
A No.  5 blower  is  required.  Either 
gas  or  oil  may  be  used  as  fuel. 
Floor  space,  36  x 36  in.  Weight, 
1,300  pounds. 


Forge,  Gas  or  Oil,  Stewart,  No.  1 

Chicago  Flexible  Shaft  Co.,  Chicago,  111. 

“American  Machinist,"  January  12,  1922 


Furnace,  Gas,  High-Speed  Steel,  Double-Deek 

Chicago  Flexible  Shaft  Co.,  Chicago,  111. 

“American  Machinist,"  January  12,  1922 


The  forge  is  used  in  welding  and 
in  miscellaneous  forging  work,  as 
wed  as  for  heating  rods  and  bolts 
prior  to  upsetting.  Combustion  oc- 
curs both  beneath  and  at  the  sides 
of  the  opening,  the  flame  striking 
the  work  directly.  It  is  said  that 
high  heats  are  obtainable  with 
economy  of  fuel,  either  gas  or  oil 
being  employed.  Opening,  12  x 2 
in.  Inside  depth,  8 in.  Floor  space, 
32  x 24  in.  Weight,  800  pounds. 


The  upper  chamber  of  the  furnace  is  used 
for  preheating,  and  is  heated  by  the  waste 
gases  from  the  lower  chamber.  The  lower 
chamber  is  fitted  with  carbofrax  slabs  to 
withstand  the  high  temperature.  Combustion 
takes  place  under  the  floor.  Linings  are  41 
in.  thick,  with  special  insulation  1 in.  thick. 
The  furnace  is  made  in  five  sizes,  with  open- 
ings varying  from  6 x 9 to  6 x 12  in.  Floor 
space : smallest  size,  28  x SO  in. ; largest  size, 
36  x 40  inches. 


Forge,  Hammer,  Large,  Stewart 

Chicago  Flexible  Shaft  Co.,  Chicago,  111. 

"American  Machinist,”  January  12,  1922 


Press,  Hydraulic,  Forcing,  Reversed  Cylinder 

Watson-Stillman  Co.,  50  Church  St.,  New  York,  N.  Y. 
“American  Machinist."  January  12,  1922 


The  furnace  handles  large  forging 
work  and  Is  equipped  with  large  burners 
to  give  high  welding  heat,  and  with  pro- 
vision for  running  oft  the  slag  at  the 
rear.  Doors  may  be  provided  at  each 
end.  Either  oil  or  gas  may  be  burned. 
The  furnace  is  made  in  a range  of  sizes, 
and  '.be  smaller  ones  are  mounted  on 
lops  The  larger  sizes  are  of  the  iron- 
p ate  and  fire-brick  type,  and  are  built 
on  brick  foundations.  This  form  of 
furnace  is  adaptable  to  heating  forging 
and  welding  work  for  steam  hammers 
Chamber:  smallest  size.  27  in.  wide,  36 
in.  deep ; largest  size,  double-door  type, 
99  in.  wide  and  63  in.  deep.  Sill  height, 
27  in. 


The  machine  is  intended  especially  for  pressing 
in  and  out  locomotive  driving-box  brasses  or 
pressing  on  and  off  gear  or  disks  in  railroad  and 
other  machine  shops.  A power-driven  pump  ap- 
plies the  pressure  and  a handwheel  controls  the 
motion  of  the  ram.  A jib  is  furnished  with  a 
trolley  for  attaching  a chain  hoist.  Drive  may 
be  by  belt  or  by  direct-connected  constant-speed 
motor.  A gage  indicates  pressure  on  the  ram 
in  pounds  per  square  inch,  and  also  the  total 
pressure  in  tons.  The  pump  used  Is  of  the  two- 
plunger  type,  and  the  entire  control  of  the  press 
is  through  a single  valve.  Capacity,  75  tons.  R im 
movement,  21  In.  Bottom  platen,  72  in.  long. 
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I The  Weekly  Price  Guide 


THIS  WEEK’S  MARKET 

Advances— Steel  shapes,  plates  and  mild  steel  bars  quoted 
at  $1.60  per  100  lb.,  Pittsburgh.  Orders  where  specifica- 
tions are  especially  attractive  to  makers  and  buyers  are 
not  particular  as  to  deliveries,  represent  the  only  quota- 
tions remaining  at  $1.50.  Advancing  fuel  costs  causing 
firmness  in  pig  iron  at  Pittsburgh;  demand  for  basic  iron 
keen  in  Youngstown  and  price  advance  anticipated  in 
Birmingham.  Bolts  and  nuts  advanced  10  per  cent  at  Pitts- 
burgh mill;  steel  sheets  firmer. 

Tin  quoted  at  32ic.  as.  against  31c.;  lead,  5|c.  advanced 
from  61c.  and  antimony  51c.  as  compared  with  51c.  per 
lb.  in  New  York  warehouses.  Cleveland  quotes  antimony  at 
61c.  as  against  61c.  per  lb. 

Raw  linseed  oil  at  89c.  in  New  York  as  compared  with 
84c.  per  gal.  (5  bbl.  lots)  one  week  a~o. 

No  Declines— Copper  quiet;  zinc  showing  better  demand 
with  prices  unchanged. 


IRON  AND  STEEL 


PIG  IRON  — Per  gross  ton  — Quotations  compiled  by  The 


Matthew  Addy  Cn.: 

CINCINNATI 

No.  2 Southern $21.00 

Northern  Basic 21.02 

Southern  Ohio  No.  2 21.52 

NEW  YORK— Tidewater  Delivery 

Southern  No.  2 (Silicon  2.25  to  2.75) 26.87 

BIRMINGHAM 

No.  2 Foundry 16.50 

PHILADELPHIA 

Eastern  Pa.,  No.  2x,  2.25-2.75  sil 22.26 

Virginia  No.  2 28.74 

Basic 20.25 

Grey  Forge 21.00 

CHICAGO 

No.  2 Foundry  local 20.70 

No.  2 Foundry,  Southern,  sil  2.25(5  2.75 22  67 

PITTSBURGH,  including  freight  charge  from  Valley 

No.  2 Foundry 21.46 

Basic 20  46 

Bessemer 2 1 . 46 


IRON  MACHINERY 

CASTINGS — In 

cents  per  pound: 

Light 

Medium 

Heavy 

Pittsburgh 

10.0 

6.0 

4.0 

Philadelphia  

8.0 

5.0 

2.65 

Atlanta 

5.5 

4.5 

4.0 

Detroit 

7.0 

4.5 

3.0 

Birmingham 

12.0 

6.5 

3.0 

Denver 

8.0 

6.0 

5.0 

New  Orleans 

6.0 

4.5 

3.5 

Minneapolis 

9.0 

6.0 

4.5 

New  York 

9@  10 

6.0 

3.0 

Cincinnati 

6.0 

5.0 

4 5 

Cleveland 

6.75 

4.5 

2 6 

Galvanized  steel  sheets: 


Nos  10  and  11.  3.15 

Nos.  12  and  14.  3.25 

Nos.  17  and  21.  3.55 

Nos.  22  and  24.  3.70 

No.  26 3.85 

No.  28 4.15 


4.25 

3.75 

4.30 

4.35 

3.85 

4.40 

4.65 

4.15 

4.70 

4.80 

4.30 

4.85 

4.95 

4.55 

5.00 

5.25 

4.75 

5.30 

WROUGHT  PIPE — The  following  discounts  are  to  jobbers  for 
carload  lots  on  the  latest  Pittsburgh  basing  card: 


Steel 

BUTT  WELD 

Iron 

Inches 

Black  Galv. 

Inches 

Black 

Galv. 

1 to  3 ... . 

71 

58* 

J to  1* 

. . 44} 

29* 

LAP  WELD 

2 

64 

51] 

2 

..  39} 

25- 

2*  to  6.  . . 

68 

55* 

2}  to  4 

..  42} 

29, 

7 to  8..  . 

65 

51* 

4*  to  6 

..  42* 

29, 

9 to  12.  . 

64 

5C| 

7 to  12 

. . 40} 

27, 

BUTT  WELD,  EXTRA  STRONG,  PLAIN  ENDS 

1 to  1} . . . 

69 

57} 

« to  1} 

..  44} 

30* 

2 to  3 ... . 

70 

58} 

LAP  WELD, 

EXTRA  STRONG,  PLAIN  ENDS 

2 

62 

50* 

2 

..  40} 

27, 

} 

2}  to  4. . . 

66 

54} 

2}  to  4 

..  43} 

31i 

} 

4}  to  6. . . 

53} 

4*  to  6 

..  42} 

301 

1 

7 to  8. . . . 

61 

47* 

7 to  8 

..  35} 

23 

9 to  12... 

55 

41} 

9 to  12 

..  30} 

18 

Malleable  fittings. 

Classes  B 

and  C,  Banded, 

from  New 

York 

slock  sell  at  net  list.  Cast  iron,  standard  sizes,  20-5%  off. 


WROUGHT  PIPE — Warehouse  discounts  as  follows: 

New  York  Cleveland  Chicago 
Black  Galv.  Black  Galv.  Black  Galv. 
1 to  3 in.  steel  butt  welded.  66%  53%  60}%  475%  62} 

2)  to  6 in.  steel  lap  welded.  61%  47%  58}%  44}%  59*  

Malleable  fittings.  Classes  B and  C,  Banded,  from  New  York 
stock  sell  at  list  less  10%.  Cast  iron,  standard  sizes,  32-5%  off. 


MISCELLANEOUS — Warehouse  prices  in  cents  per  pound  in 
100-lb.  lots: 


Open  hearth  spring  steel  (base)  . 

Spring  steel  (light)  (bas  ) 

Coppered  Bessemer  rods(basc).. 

Hoop  steel 

Cold  rolled  strip  steel 

Floor  plates 

Cold  finished  shafting  or  screw. . 

Cold  finished  flats,  squares 

Structural  shapes  (base) 

Soft  steel  bars  (base) ....  

Soft  steel  bar  shapes  (base).  . . . 

Soft  steel  bands  (base) 

Tank  plates  (base) 

Bar  iron  (2.00@2. 10  at  mill) . . . 

Drill  rod  (from  list) 

Electric  welding  wire: 

a 


s\  to } 


New  York  Cleveland  Chicago 


4.(0 

6.00 

4.50 

6.00 

6 00 

6.00 

7.00 

8.00 

6.03 

3.38 

2.56 

3.13 

6.25 

8.25 

6.35 

4.60 

4.56 

4.98 

■ 3.35 

3.00 

3.30 

3.85 

3.50 

3.80 

2.48 

2.31 

2.38 

2.38 

2.21 

2.28 

2.38 

2.21 

2.28 

2.98 

2.88 

2.48 

2.31 

• 2.38 

2.38 

2.21 

2.28 

55@u0% 

55% 

50% 

8.00 

. . 12(5)13 

6.50.... 

. . 11@12 

6.25 

,.10@11 

METALS 


SHEETS — Quotations  are  in  cents  per  pound  in  various  cities 
from  warehouse;  also  the  base  quotations  from  mill: 

Pittsburgh, 

Large 


Blue  Annealed 

Mill  Lots 

New  York 

Cleveland 

Chicago 

No.  10 

2 40 

3.28 

3.10 

3 38 

No.  12 

2.45 

3.35 

3.15 

3.43 

No.  14 

2.50 

3.38 

3 20 

3 48 

No.  16 

2.70 

3.48 

3.30 

3 58 

Black 

Nos.  17  and  21. 

3.00 

4.05 

3 55 

4.  10 

Nos.  22  and  24. 

3.05 

4 10 

3 60 

4 15 

Nos.  25  and  26. 

3.  10 

4 15 

3 65 

4 :o 

No.  28 

3. 15 

4 25 

3 75 

4.30 

Current  Prices  in  Cents  Per  Pound 


Copper,  electrolytic  (up  to  carlots).  New  York 13.62* 

Tin,  5-ton  lots,  New  York 32. 12* 

Lead  (up  to  carlots),  St.  Louis,  5.27*;  New  York 5.62* 

Zinc  (up  to  carlots),  St.  Louis,  5.27};  New  York 5.62* 


Aluminum,  98  to  99%  ingots,  1-15  Kew  York  C,eve,and  Chic*«* 

ton  lots 19.20  20.00  18.00 

Antimony  (Chinese),  ton  spot 5.50  6.75  6.25 

Copper  sheets,  base 19.50(820.50  2>.50(a\21  23.00 

Copper  wire  (carlots) 13(5  14.25  17.00  16.25 

Copper  rods  (ton  lots) 19.25  21.50  19.50 

Copper  tubing  (100-lb.  lots) 20.75  22.50  23.00 

Brass  sheets  (100-lb.  lots  i 16.25  16.50  18.75 

Brass  tubing  (100-lb.  lots; 18 . 00  18.50  20.50 
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MET  ALS — Continued 

Brass  rods  (1,000-lb.  loti) 14.25 

Brui  wire  (carlots) 16.75 

Zincsheets  (casks),  (8%  dis.  carlots)..  9.50 
Nickel  (ingot  and  shot),  Bayonne,  N.  J.  36.00 
Nickel  (electrolytic),  Bayonne, N.  J . 39.00 

Solder  (j  and  j),  (caselots) 18.00 

Babbitt  metal  (best  grade) 30.80 

Babbitt  metal  (commercial)  15.50 


SPECIAL  NICKEL  AND  ALLOYS— Price  in  cents  per  lb. 

Malleable  nickel  ingots 45 

Malleable  nickel  sheet  bars 47 

Hot  rolled  rods,  Grades  “A”  and  “C”  (base) 50 

Cold  drawn  rods,  Grades  “A”  and  “C”  (base) 60 

Copper  nickel  ingots 37 

Hot  rolled  copper  nickel  rods  (base) 45 

Manganese  nickel  hot  rolled  (base)  rods  “D” — low  manganese  54 
Manganese  nickel  hot  rolled  (base)  rods  “D” — high  manganese  57 
Base  price  of  monel  metal  in  cents  per  lb.,  f.o.b.  Bayonne,  N.  J.: 

Shot 32  00  Hot  rolled  machined  rods  (base) .. . 48  00 

Blocks 32.00  Hot  rolled  rods  (base) 40  00 

Ingots.......  38.00  Cold  drawn  rods  (base) 50  00 

Sheet  bars. . . 40.00  Hot  rolled  sheets  (base) 45.00 


OLD  METALS — Dealers’  purchasing  prices  in  cents  per  pound: 

New  York  Cleveland  Chicago 


10. CO 

10.50 

10.25 

9.50 

9.50 

9.25 

8.50 

8.50 

8.25 

3.75 

3.75 

3.65 

2.75 

2.75 

300 

5.75 

5.50 

8.00 

4.25 

4.00 

4.75 

5.00 

5.50 

5.00 

2.75 

2.25 

2.50 

TIN  PLATES — American  Charcoal  Plates— Bright — Cents  per  lb. 

New  Cleve- 

York  land  Chicago 

“AAA”  Charcoal  Melyn  Grade: 

IC,  20x28,  112  sheets 20.00  18.25  18.50 

IX,  20x28,  112  sheets 23.00  21.00  20.90 

“A”  Charcoal  Allaways  Grade: 

IC,  20x28,  112  sheets 17.00  16.00  17.00 

IX,  20x28,  112  sheets 20.00  18.75  19.60 

Coke  Plates,  Bright 

Prime,  20x28  in. : 

100-lb.,  112  sheets 12.50  11.00  14.50 

IC,  112  sheets 12.80  11.40  14.80 

Terne  Plat 

Small  lots,  8-lb.  Coating:  _ ■ 

100-lb.,  14x20 7.00  5.60  7.25 

IC,  14x20 7.25  5.85  7.40 


MISCELLANEOUS 


Cleve- 

New  York  land 

S0.07J®80. 10  S3. 12 
.055®. 09  .09 


Cotxon  waste,  white,  per  lb ...  $0.07j@$0.10  $3.12  30. 12 

Cotton  waste,  mixed,  peri  b 055®. 09  . 09  19 

Wiping  cloths  per  M.,  131x131 

Wiping  cloths  per  M.,  13}x20J.  55.00  65  CO 

Sal  soda,  100  lb.  lots 2.80  2.50  2.65 

Roll  sulphur,  360  lb.  bbl.,  per  100 

lb ...  .... ....  2.85  3.25  3.50 

Linseed  oil,  per  gal.,  5 bbl.  lots. . . .89  -95  .90 

White  lead,  dry  or  in  oil 1001b.  kegs.  New  York,  12 . 25 

Red  lead,  dry 1001b.  kegs.  New  York,  12 . 2> 

Red  lead,  in  oil 1001b.  kegs.  New  York,  13. 75 

Fire  clay,  per  75  lb.  bag -?0  J 00 

Coke,  prompt  furnace,  Connellsville..  .per  net  ton  8>  23@S3.su 
Coke,  prompt  foundry,  Connellsville..  .per  net  ton  S4.25@S4.75 


75-10% 


SHOP  SUPPLIES 

Current  Discounts  from  Standard  Lists 

New  Cleve- 
York  land  Chicago 

Machine  Bolts: 

All  sizes  up  to  1x30  in 60-5%  60-10%  60% 

11  and  I}x3  in.  up  to  12  in 50%  60-10-10%  60-10% 

With  cold  punchod  sq.  nuts 50%  

With  hot  pressed  hex.  nuts  up  to  1x30 

in.  (plus  std.  extra  of  10%) 55%  84.00  off 

Button  head  bolt*,  with  hex.  nuts 35%  83.90  net  

Hex.  head  and  hex.  nut  bolts 40%  65-5% 

I.ag  screws,  coach  screws 65%  60-5% 

Square  and  hex.  head  cap  screws 75—10%  75%  70-10% 

Carriage  bolts,  upto  lin.x30in 50-10%  60-10%  50-5% 

Bolt  ends,  with  hot  pressed  nuts 60%  ........  55% 

Tap  bolts,  hex.  heads 25%  

Semi-finished  nuts  | end  larger 75%  75-10%  80% 

Case-hardened  nuts 65%  

Washers.cast  iron,  jin., per  1001b.  (net)  84.50  83.50  83.50 

Washers.cast  iron,  Jin.per  100  lb.  (net)  3.75  3.50  3.50 

Washers,  round  plate,  per  100  lb.  Off  list  4.00  ....  3.50  net 

Nuts,  hot  pressed,  sq.,  per  100  lb.  Offlist  3.00  3.50  4.00 

Nuts,  hot  pressed,  hex.,  ner  1001b.  Off  list  3 00  3.50  4.00 

Nuts,  cold  punched,  sq., per  100 1 b. Offlist  3.00  3.50  4.00 

Nuts, cold  punched, hex., per  100 lb.Off list  3.00  3.50  4.00 

Rivets: 

Rivets,  A in.  dia.  and  smaller 60-5%  60-10-10%  60-10% 

Rivets,  tinned 60-5%  60-10-10%  4jc.net 

Button  heads  J-in.,  «-in.,  1x2  in.  to  5 

in.,  per  100  lb (net)  83.35  83.25  83  00 

Cone  heads,  ditto (net)  3.45  3.35  .3.10 

lj  to  1 1-in.  long,  all  diameters, 

EXTRA  per  1001b 0.25  0.1S 

| in.  diameter EXTRA  0.15  0.15 

j in.  diameter EXTRA  0.50  0.50 

1 in.  long,  and  shorter EXTRA  0.50  0.50 

Longer  than  5 in EXTRA  0.25  0.25 

Less  than  200  lb EXTRA  0.50  ........  0.50 

Countersunk  heads EXTRA  0.35  83.35  base 

Copper  rivets 60-5%  50%  50-10% 

Copper  burs 40%  50%  


3 00  3.50 
3.00  3.50 


83.50 
3.50 
3 . 50  net 
4.00 
4.00 
4.00 
4.00 


0.35  83.35  base 

60-5%  50%  50-10% 
40%  50%  


I.ard  cutting  oil  (50  gal.  bbl.)  per  gal.  80.65  80.50  80.67J 

Machine  oil,  lubricating, (50  gal.  bbl.) 

per  gal 0.45  0.35  0.40 

Belting — Present  discounts  from  list  in 
fair  quantities  ( j doz.  rolls) 

Leather: 

Light  grade 50%  50-5%  60-10% 

Medium  grade 40-5%  40-10-2j%  50% 


Chicago 
80.12 
.(9 
55.00 
65  CO 
2.65 


Heavy  grade 35% 

Rubber  and  duck: 

First  grade 60-5% 

Second  grade 60-10-5% 

Abrasive  materials — In  sheets 9x1 1 in.: 

No.  1 grade,  per  ream  of  480  sheets, 

Flint  paper  85.84 

F.mery  paper  8.80 

Emery  cloth 27.84 

Flint  cloth,regularweight,width3| 

in.,  No.  1 grade,  per  50  yd.  roll,  4.50 
Emery  discs,  6 in.  dia.,  No.  1 grade, 
per  100. 

Paper 1.32 

Cloth 3.02 


40%  40-5% 

50-10%  40-10% 
60-5%  60-5% 


83.85  86.48 
11.00  8.80 
32.75  29.48 
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Ala,,  Mobile — The  Alabama  Dry  dock  Co., 
Foot  of  Eelava  St..  Is  not  in  the  market 
for  two  27  in.  LeBlond  lathes  and  one  No. 
4 LeBlond  milling  machine  as  published  in 
OUr  issue  of  March  23. 

Conn.,  Stratford — J.  Q.  Robson — No.  3 
Bardons  and  Oliver  screw  machine,  (used), 
also  No.  2,  No.  S and  No.  4 forging  ma- 
chines. 

TO.,  Chicago — The  Atchison,  Topeka  ft 
Santa  Fe  R.R.,  80  East  Jackson  Blvd.,  M. 
J.  Collins,  Purch.  Agt — one  4 spindle  com- 
bined turning  end  threading  machine:  one 
angle  iron  bending  roll  4 In.  x 4 in.  x } in. ; 
one  splitting  shear,  heavy  duty  type  up  to 
11  in.;  one  gate  shear  10  ft.  long,  20  in. 
throat  g in.  capacity ; one  6 ft.  radial  drill ; 
one  72  in.  squaring  shear  1 in.  capacity ; 
two  24  in.  drills  Barnes,  all  geared ; one 
hot  saw  heavy  duty  type  power  feed  for 
cutting  locomotive  T bars. 

TO,  Chicago — A.  Hess,  1219  South  West- 
ern Ave. — one  No.  20  punch  press  weight 
about  3.000  lb.  also  one  small  three  spindle 
Fox  drill  and  one  small  power  square 
shears. 

_ m..  Chicago — The  International  Harvester 
Co.,  606  South  Michigan  Ave.,  Purch.  Dept. 
Erie  steam  hammer,  4,000  lb.  (used). 

TO..  Chicago — The  Printing  Mchy.  Co.. 
506  Fisher  Bldg.,  Van  Buren  and  Dear- 
born Sts.,  H.  T.  Simpson,  Purch.  Agt — du- 
plex milling  machine. 

Ind.,  LaPorte — The  L.  A.  Althoff  Mfg. 
Co.,  Inc.,  of  LaPorte  has  taken  over  assets 
and  liabilities  of  the  L.  A.  Althoff  Co.  of 
Illinois  and  will  install  few  machine  tools 
and  other  equipment. 

Ind.,  Marlon — The  Allmur  Mfg.  Co., 
manufacturer  electric  cook  stove.  L.  L. 
Klmrael,  Purch.  Agt  — No.  4 consolidated 
punch  press  or  its  equivalent 

Maos.,  Springfield — P.  S.  Stauffer  ft  Son, 
67  Governor  St.,  manufacturer  of  sheet 
metal  stamping  equipment — 20  In.  back 
geared  drill  press. 

Mich..  Detroit — W.  L.  Howarth,  4323 
Trumbull  Ave. — No.  5 or  No.  6 Toledo 
geared  press  or  its  equivalent. 

Mich.,  Detroit — J.  F.  Lamb  Co.,  1938 
Franklin  St. — miscellaneous  machine  shop 
equipment  Including  motors,  4 to  J hp.,  110 
volt,  60  cycle,  single  phase. 

Mich.,  Halfway — C.  F.  Kaiser — complete 
equipment  for  repair  shop,  including  black- 
smith tools  and  equipment,  drill  press,  etc., 
(used). 

Mich.,  Northville — E.  E.  Perkins,  Route 
2 — drill  press ; combination  band,  rib  and 
cut-off  saw,  electric  blower ; one  direct  cur- 
rent, 7 hp.  motor,  also  a complete  set 
blacksmith’s  tools. 

Mich.,  Wyandotte — The  All-Metal  Prod- 
ucts Co.,  Labodie  St. — ten  Niagara  presses 
Nos.  3.  4 and  5 also  one  Van  Norman  mill- 
ing machine  No.  2. 

Minn.,  Minneapolis  — The  Armstrong 
Transfer  ft  Storage  Co..  320  7th  St.,  S.  E., 
F.  H.  Armstrong,  Pres. — power  machine 
tools  for  auto  repair  shop. 

Minn.,  Minneapolis— O.  M.  Nelson,  65 
Western  Ave. — machine  tools  equipment  for 
auto  repair  shop  at  317  8th  St  S. 

Mo,  Joplin — E.  Cox  ft  Son,  313  East  8rd 
St,  B.  Cox,  Purch.  Agt. — power  lathe. 

Me,  Joplin — The  Jobson  Auto  Repair  Co, 
311  Virginia  Ave,  M.  Jobson,  Purch.  Agt., 
— drill  press  and  lathe  for  power. 

Mo.,  Kansas  City — The  Jobson  Furnace 
Co,  J.  J.  Jobson,  Purch.  Agt — tinners  tools 
including  square  shears  and  notching  press. 

Mo,  St.  Louis — The  Natl.  Lead  Co,  722 
Chestnut  St,  W.  M.  Lowry,  Purch.  Agt. — 
punch  press  to  punch  1 in.  diameter  hole  in 
9 in.  plate  or  heavier ; one  forming  roll  to 
handle  4 in.  plate,  also  100  ft.  steel  head 
frame ; one  shear  with  24  in.  throat  or 
longer  to  cut  i in.  plate;  one  300-350  cu.ft. 
air  compressor,  100  lb.  pressure,  motor  or 
belt  driven.  A.C.  direct  connected  preferred. 

Neb,  Lincoln — The  Holland  Furnace  Co, 
843  O St,  D.  Van  Lente,  Purch.  Agt. — 
small  sheet  metal  crimping  machine. 

Neb,  Lincoln — The  Ideal  Auto  Tinners 
(Sharton  and  Derrick),  918  N St..  B.  Der- 


rick. Purch.  Agt. — one  30  in.  folder  and 
one  40  in.  square  shear. 

Neb.,  Sidney— J.  Treinan — lathe  about 
18  in.  x 10  ft.  bed,  (used). 

N.  J,  Newark — Kreuter  ft  Co,  671-685 
18th  Ave,  manufacturers  of  mechanics 
tools,  W.  H.  Hall,  Purch.  Agt.— No.  14 
Gardner  grinder  complete  with  counter 
shaft,  water  pumps,  etc. 

N.  Y,  Adams  Center — Williams  Garage 
Co,  Main  St,  C.  Williams,  Purch.  Agt. — 
electric  driven  blower ; forge  parts  and 
castings  for  built  in  forge ; small  high 
speed  upright  drill  for  electric  drive,  (new 
or  used). 

N.  Y„  Binghamton — F.  Sprout,  Collier 
and  State  Sts. — complete  equipment  for  au- 
tomobile and  engine  repair. 

N.  Y.,  Buffalo — W.  G.  Day,  2120  Fill- 
more Ave. — machinery  and  equipment  for 
radiator  and  auto  repair  station. 

N.  Y,  Buffalo — H.  R.  Sontag,  1896 
Niagara  St. — equipment  for  automobile 
and  machine  repair  shop. 

N.  Y„  Buffalo— M.  M.  Swerdloff,  424  Pru- 
dential Bldg. — tools  and  equipment  for  re- 
pairing automobiles. 

N.  Y„  Buffalo— R.  E.  Williams,  809  Iro- 
quois Bldg,  (contractor) — machinery  for 
the  manufacture  of  light  metal  and  wood- 
work. 

N.  Y„  Farnham — Ingraham  ft  Pizzol&nt! 
— machinery  and  equipment  for  garage  now 
in  course  of  construction. 

N.  Y„  Rochester — The  North  East  Elec- 
tric Co,  348  Whitney  St,  A.  M.  Anderson. 
Purch.  Agt — one  2 spindle  No.  4 bench 
type  Avey  drill ; one  No.  2 Avey  tool  room 
drill ; one  No.  i Avey  single  spindle  column 
type  drill ; one  8 spindle  No.  4 Avey  column 
type  drill  and  one  2 spindle  No.  1 Avey 
drill. 

N.  Y,  Utica — E.  Steinhorst  Co,  Mohawk 
and  Eagle  Sts,  E.  Steinhorst,  Purch.  Agt — 
power  driven  sheet  metal  working  tools  and 
equipment. 

N.  Y,  Vernon — Uebler  Mfg.  Co,  manu- 
facturer milking  machines.  J.  S.  Ferris, 
Secy,  and  Treas. — power  punch  press. 

N.  Y„  Watertown — The  Gould  ft  Gould 
Mfg.  Co,  732  Cooper  St,  R.  D.  Gould. 
Purch.  Agt. — small  machine  tools  and 
special  equipment  for  the  manufacture  of 
jewelry. 

O,  Cincinnati — The  Jones  Machine  Tool 
Co,  435  East  Pearl  St,  W.  F.  Jones, 
Purch.  Agt. — one  42  in.  x 18  ft.  center 
lathe  for  stone  cutting ; No.  23  New  Britain 
automatic;  one  14  in.  bolt  cutter;  one  open 
back  inclinable  stamping  press  plain  or 
geared,  weighing  2,600  to  7.000  lb.  with 
stroke  from  3 to  4 in. ; one  48  in.  x 26  ft. 
lathe : 48  in.  x 16  ft.  modem  planer,  motor 
driven,  d.c.  current,  220  volts. 

O,  Cincinnati — The  Pollack  Steel  Co, 
Carthage  Ave,  G.  J.  Myers,  Purch.  Agt. — 
Massillon  No.  5 trimming  press,  16J  in.  die 
space,  etc,  or  its  equivalent. 

O,  Cleveland — The  Central  Brass  Mfg. 
Co,  6208  Cedar  Ave,  manufacturer  drink- 
ing fountains,  faucets,  valves,  etc,  L.  S. 
Fisher,  Purch.  Agt. — No.  33  New  Britain 
standard  chucking  machine. 

O,  Cleveland — The  Economy  Plumbing 
ft  Heating  Co,  12302  St-  Clair  St.- — -wood 
turning  or  machine  bench  lathe  about  9 in. 
swing  and  3 ft.  bed. 

O,  Cleveland — The  K.  W.  Ignition  Co, 
Chester  and  East  30th  Sts,  A.  Barr,  Purch. 
Agt. — one  60  ton  power  press  with  4 In. 
stroke. 

O,  Cleveland — Parish  ft  Bingham  Co, 
Madison  and  West  106th  Sts.— one  No.  54 
consolidated  press. 

O,  Colnmbns — E.  H.  Huffman  ft  Sons, 
243  South  4th  St,  E.  H.  Huffman.  Pres.— 
general  service  station  machinery  Including 
drill  presses,  small  lathe  and  grinding 
machine. 

Pa,  Cherry  Tree — The  Cherry  Tree  Ma- 
chine Co,  J.  L.  Stiffler,  Purch.  Agt — 

One  No.  62  Fellows  gear  shaper  with 
standard  change  gears. 

One  horizontal  boring  mill  with  8 ft.  X 5 
ft.  table,  30  in.  traverse  of  bar,  etc. 

One  20  in.  engine  lathe  capable  of  taking 
6 in.  between  centers. 

One  Hexagonal  turret  lathe. 

One  2 head  wheel  turning  lathe  oapable 
of  swinging  36  in.  and  approximately  40 
in.  to  60  in.  between  centers. 


One  Centerless  grinder  for  grinding  axels, 
etc,  to  take  shafts  1 in.  to  4 In.  diameter. 
One  drill  grinder  for  drills  up  to  14  in. 
Two  wheel  grinders. 

One  24  in.  shaper. 

One  Universal  milling  machine. 

One  4 ft  to  5 ft  Universal  or  semi  Uni- 
versal radial  drill. 

°n®  * or  8 spindle  sensitive  drill  press 
capable  of  driving  I in.  diameter  drills. 

One  200  ton  capacity  hydraulic  wheel 
press. 

Pa,  Erie — -H.  C.  Cowley,  1189  East  28th 
St.— one  14  in.  or  18  In.  lathe  and  small 
grinder. 

Phil*-— The  Art  Furniture  Mfg.  Co, 
835  Race  St. — one  18  In.  swing  wood  turn- 
ing lathe. 

. P*-.  Phils. — B.  Luberman,  20th  St.  and 
Allegheny  Ave. — equipment  for  machine 
shop. 

„ P»..  Phlia-— The  Ritter  Can  ft  Specialty 
Co,  1026  Sedgeley  Ave.— equipment  for  the 
manufacture  of  metal  working  machinery, 
including  shears  (Bench  ft  Circle),  fur- 
naces, brakes,  etc. 

Pa-.  Bockview  (Lemont  P.  O.) — The 

Western  Pennsylvania  Penitentiary — lathe, 
floor  grinder,  drill  press,  pipe  machine,  and 
a 48  in.  power  grindstone. 

Pa,  Troy — The  Bailey  ft  Powers  Co. — 
complete  machine  tool  equipment  for  gas 
engine  repair. 

„ „ ya,  Richmond — Anderson  ft  McMullen, 
2047  West  Broad  St. — small  lathe  and  a 
drill  press  for  auto  repair  shop. 

A’a,  Richmond — The  Anderson  Motor  ft 
Sales  Corp  1815  West  Broad  St.— lathe, 
drill  press  buffing  machine  and  bench  tools 
for  auto  repair  work. 

Va,  Richmond — F.  L.  Benton,  1649  West 
Broad  St. — lathe,  drill  press,  buffing  ma- 
chine and  bench  tools  for  auto  repair  work. 

Va,  Richmond — The  BItner  Motor  Corp, 
SOI  North  Gilmore  St. — cylinder  grinding 
machine  and  small  lathe. 

Va,  Richmond — C.  E.  Booth,  Jr,  916 
West  Broad  St. — lathes,  drill  press  and 
bench  tools  for  auto  repair  work. 

Va,  Richmond — A.  I.  Fleming,  1628  West 
Broad  St. — lathes  and  a drill  press,  (used). 

Va,  Richmond — Fulton  ft  Barnes,  1643 

West  Broad  St.— cylinder  grinder. 

Va.  Richmond— Gann,  Barlow  ft  Crow, 
336  Mumford  St,  A.  Gann,  Purch.  Agt — 
drill  press  and  lathe. 

Va,  Richmond — The  Owens  Motor  Co, 
2100  West  Broad  St — lathe,  drill  press, 
buffing  machine  and  bench  tools  for  auto 
repair  work. 

Va,  Richmond — J.  K.  Bohannon,  722 
West  Broad  St— drill  press. 

Va,  Richmond — Shlnaults  Bicycle  Shop, 
506  West  Broad  St — small  lathe  and  buff- 
ing machine. 

Va,  Richmond — Stuart -Warner  Service 
Co,  1615  West  Broad  St — power  grinder, 
bench  drill. 

W.  Va,  Charleston— The  State  Rd.  Comn. 
— one  power  shear  96  in.  blade ; power 
punch  press  40  ton  capacity;  one  air  com- 
pressor. 

W.  Va,  Wheeling — The  Dillon  Bros.  Ma- 
chine Co,  8 South  Huron  St. — forging  ham- 
mers and  other  tools  for  new  shop  at 
Bridgeport  O.  ffl 

WIs,  Appleton — The  Gibson  Auto  Ex- 
change Co,  College  Ave. — auto  repair  shop 
equipment  for  proposed  garage  and  repair 
shop  on  College  Ave. 

WIs,  Beaver  Dam — H.  Brueckner — auto 
repair  equipment  and  machinery  for  pro- 
posed garage  and  repair  shop  on  Main  St. 

WIs,  Beloit — J.  Terwillizer,  818  Broad 
St— equipment  for  auto  repair  shop  in- 
cluding air  compressor,  1 ton  press,  etc. 

WIs,  Cndshy — F.  Barnhardt,  919  Pack- 
ard Ave. — sheet  metal  working  machinery. 

Wis,  Kenosha — The  Krisor  Bros,  772 
Milwaukee  Ave. — air  compressor,  gas  stor- 
age tank  and  pump  and  bench  tools  for 
proposed  garage  on  Milwaukee  Ave. 

Wis,  Milwaukee — The  Bd.  Educ,  10th 
and  Prairie  Sta — one  14  in.  x 6 ft  Hamil- 
ton tool  room  lathe ; No.  3 Arbor  press ; No. 

2 Brown  ft  Sharpe  surface  grinder;  six  11 
in.  x 4 ft.  and  six  18  in.  x 5 ft.  engine 
lathes,  also  various  other  equipment. 
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Wls,  Milwaukee — E.  Melster,  501  Har- 
mon St.  (garage) — repair  shop  equipment 
including  drill  press. 

Wl*..  Sturgeon  Bay — The  Sturgeon  Bay 
Garage,  M.  Peterson,  Purch.  Agt. — drill 
press,  air  compressor,  lathe,  gas  storage 
tank  with  pump  jacks. 

Oat.,  Rldgetowa — H.  E.  Cavell — equip- 
ment tor  small  general  repair  shop  at  Lis- 
towel,  Including  lathe,  planer,  shaper  and 
drill  press. 

Oak.  Wolkervllle — The  Gotfredson-Joyce 
Corp.,  Ltd. — machinery  for  proposed 
garage  on  Spadina  Ave.,  Toronto. 


Machinery  Wanted 


Conn.,  Shelton — Sidney  Blumenthal  ft 
Co.,  Inc.,  manufacturer  of  pile  fabrics,  O. 
J.  Beil,  Purch.  Agt. — Davis  ft  Furber  82 
in.  brass  plate  warp  reels  with  single 
beamers  complete. 

Flu,  Tampa — The  City,  A.  W.  D.  Hall, 
MgT. — freight  handling  machinery,  electric 
trucks,  etc.  for  modern  ship  terminals. 

Fla,  West  Palm  Beach — The  Palm 
Beach  Creamery  Co.,  A.  F.  Neilson,  Pres. 
— dairy  and  ice  cream  manufacturing 
equipment. 

Is.,  Ft.  Dodge — The  Fort  Dodge  Culvert 
ft  Steel  Co.,  manufacturer  of  bars,  shapes 
culvert  pipe,  etc,  R.  M.  Stevens.  Secy.- 
Treas. — roughing  mill  18,  20  or  22  in.  of 
one.  two  or  three  stands  with  usual  equip- 
ment, also  steam  engine  to  operate  above 
mill  and  a present  10  in.  mill  besides. 

IU,  Chicago— The  Chicago  Pump  Co., 
2336  Wolfram  St. — planer-type  milling 
machine  with  adjustable  rail  having  two 
vertical  heads  and  one  or  two  horizontal 
heads  with  table  36  in.  wide  and  10  ft.  or 
longer,  Ingersoll  or  Newton  make  preferred. 

Ill,  Bast  Peoria — (Peoria  P.  O.) — The 
Crown  Fdry.  Co. — complete  equipment  for 
the  manufacture  of  gray  iron,  chilled  and 
semi-steel  castings. 

in,  Rochelle — The  Caron  Spinning  Co, 
Inc,  manufacturer  of  yarns — one  single 
apron  wool  dryer  similar  to  Sargmts.  ca- 
pacity 2,000-8,000  lb.  daily. 

lad,  Alexandria — The  Ziegler  Mfg.  Co . 
metal  stampings  and  screw  machine  prod- 
ucts, L A.  Ziegler,  Purch.  Agt. — rotary  an- 
nealing furnace,  similar  to  the  Rockwell 
153. 

Mich,  Detroit — The  Adams  Lithograph 
Co,  307  West  Congress  St. — lithographing 
machinery  and  equipment. 

Mich.,  Detroit — P.  Ktrschbaum  ft  Son, 
3776  Woodward  Ave. — Eastman  cloth  cut- 
ting machine  with  straight  blade. 

Mich,  Detroit — The  Peninsular  Paper 
Can  Co,  1725  Hastings  St. — stencil  cutting 
machines. 

Mleh.,  Detroit — J.  B.  Warren,  337  Bag- 
ley  Ave,  printers  and  printers  supplies — 
14  x 22  in.  job  press. 

Mleh,  Highland  Park  (Detroit  P.  O.)— 
S J.  Howe,  200  MoLean  Ave. — complete 
equipment  for  the  manufacture  of  paint. 

Mo,  Joplin — G.  B.  Bartlett,  1204  Illinois 
St,  (printer) — 10  x 15  printing  press. 

Mo,  Joplin — The  Joplin  Store  Fixture 
Exchange,  713  Bway,  R.  G list  rah,  Purch. 
Agt. — power  buffing  and  polishing  ma- 
chinery. 

Mo,  Joplin — A.  E.  Maitland.  801  Virginia 
Ave. — mining  machinery  and  belting. 

Mo,  Joplin — The  Williams  Sash  & Door 
Wks,  614  North  Main  St,  J.  P.  Williams. 
Purch.  Agt. — dove  tail  machine  for  making 
boxes. 

Neb,  Lincoln — The  Lincoln  Traction  Co, 
Terminal  Bldg,  A.  G.  McMaster,  Purch. 
Agt — air  compressor.  50  cu.ft,  (used). 

N.  J,  Newark — The  Newark  Billiard 
Table  Co,  478  Market  St. — leather  split- 
ting machine  about  18  in.  cutter. 

N.  T,  Bath — The  Bath  Roller  Mills.  J. 
Faucett,  Prop. — machinery  and  equipment 
for  roller  mill. 

If.  Y,  Binghamton — The  Binghamton 
Glass  Wks,  28  Cmndell  St. — glass  furnace 
to  replace  one  recently  destroyed  by  explo- 
sion. 

N.  Y,  Buffalo — The  Bd.  Educ,  D.  J. 
Sweeney,  Secy. — receive  bids  until  April  SO. 
for  furnishing  the  manual  training  depart- 
ments with  brads,  screws  and  small  sup- 
plies for  year  ending  Apr.  80,  1923. 

N.  Y,  Buffalo— The  Buffalo  City  Hos- 
pital, 4*2  Grider  St,  G.  S.  Staniland,  Secy. 
— receive  bids  until  May  8 for  refrigera- 
tion and  ice  making  machinery. 

N.  Y,  Buffalo— The  Interstate  Faint  ft 
Supplies  Co.,  Inc,  address  M.  A.  Harring- 
ton— machinery,  tools  and  equipment  for 


use  in  manufacture  of  chemicals  and  paints. 

N.  Y,  Buffalo — D.  Kern,  83  Roesch  St. — 
bakeshop  equipment. 

N.  Y,  Buffalo — The  Queen  City  Plating 
Wks,  103  Sycamore  St. — machinery  for 
proposed  plating  and  buffing  factory  at 
566  Michigan  Ave. 

N.  Y,  Buffalo— J.  Schaaf.  Miller  Ave. 
and  West  Shore  R.R. — machinery  for  pro- 
posed shoe  factory  on  Northampton  St. 

N.  Y„  Buffalo— Walton  ft  Hoffman.  648 
Ellicott  St. — machinery  for  peeling,  slicing, 
sacking  and  canning  potatoes  for  potatoe 
chips.  Proposed  factory  at  85  Demond  Pi. 

N.  Y„  Gouverneur  — The  Gouverneur 
Marble  Quarries.  J.  H.  O'Brien.  Purch.  Agt. 
— hoisting  machinery  and  marble  sawing 
equipment. 

N.  Y,  Naples— The  New  York  Pea  Pack- 
ers Inc,  J.  F.  Connor,  Mount  Morris.  Purch. 
Agt. — special  machinery  and  equipment  for 
canning  fresh  vegetables  and  fruits.  (For 
several  plants.) 

N.  Y„  Oleau— W.  F.  Foss  ft  Son— ma- 
chinery and  equipment  for  bakery. 

N.  Y„  Syracuse—  The  Syracuse  Boys 
Club,  436  East  Jefferson  St,  F.  K.  Zerbee, 
Secy. — $1,0(10  worth  of  woodworking  ma- 
chinery, including  a band  saw  and  planer. 

N.  Y,  Watertown — D.  C.  Hunt  Co,  534 
Mill  St.— bread  and  pastry  mixing  and.  bak- 
ing machinery  and  equipment,  complete 
outflt 

N.  Y,  Watertown — Smith  Bros.  Constr. 
Co,  Cleveland  Bldg . S.  D.  Smith,  Purch. 
Agt.  — complete  outflt  and  equipment  for 
field  blacksmith  shop. 

O,  Cincinnati — The  W.  T.  Johnston  Co, 
8rd  and  Vine  Sts,  J.  M.  Howard,  Purch. 
Agt. — dne  7 in.  x 10  in.  D.  D.  D.  C.  hoist- 
ing engine;  one  8 in.  x 10  In.  double  drum, 
double  cylinder  hoisting  engine  and  a jaw 
stone  crusher. 

O.,  Cleveland — F.  J.  Albany.  Sweeney 
Ave.  and  East  55th  St.- — machinery  and 
equipment  for  the  manufacture  of  concrete 
laundry  tubs. 

O,  Cleveland — The  Fanner  Mfg.  Co, 
Brookside  Park.  J.  E.  O’Brien.  Purch.  Agt. 
— one  661  Toledo  embossing  press  for 
foundry. 

O,  Cleveland — The  Sanitary  Wet  Wash 
Laundry  Co,  East  93rd  St. — laundry  ma- 
chinery and  equipment. 

Okla,  Plcber — The  Fischer  Harness  Co, 
400  Connell  Ave,  L.  C.  Fischer,  Purch.  Agt. 
leather  working  machinery. 

Pa,  Botler — The  Standard  Steel  Oar  Co. 
— one  3 -ton  hand  power  crane  for  foreign 
shipment. 

Pa,  Clifton  Heights— The  Kent  Mfg.  Co, 
manufacturer  of  yarns — carders,  twisters, 
dryers,  etc. 

Pa..  Erie — The  Brie  Metal  Furniture  Co, 
Inc,  E.  Bauschard.  Secy. — machinery  for 
proposed  metal  furniture  plant. 

Pa,  GlrardvlUe — C.  H.  Hein— knitting 
machinery  for  new  addition  to  mill. 

Pa,  Phila. — The  Berkley  Knitting  Co, 
1326  Vine  St.— machines  of  various  styles: 
knitting  machines  and  Rachel  machines 
will  also  use  electric  power. 

Pa,  Phila. — Bla-Shone  Hosiery  Coro, 
Allegheny  Ave.  and  Hancock  St,  M. 
Schoneman,  Purch.  Agt. — automatic  hosiery 
machines  and  finishing  machines. 

Pa,  Phila City  Dept,  of  Highways, 

City  Hall,  F.  C.  Dunlap.  Chief — Shone-Du- 
plex  ejector  system  for  sewerage.  2 units, 
capacity  200  gal.  per  minute,  to  be  in- 
stalled complete. 

Pa,  Phila. — G.  S.  Cox  ft  Bros,  Inc,  Cam- 
bria and  Ormes  St,  haircloth  manufac- 
turers— revolving  flat  cords,  drawing 
frames.  Improved  twisters,  etc,  for  new 
building. 

Pa,  Phila.— The  Darlney  Bros,  Chester 
Ave.  and  Boynton  St — spinning  machines, 
looms,  carders,  belting,  shatters,  etc,  also 
machinery  for  repair  shop. 

Pa,  Phila.— Dept.  Pub.  Wks  , City  Hall. 
F.  Caven,  Dir. — 2 horizontal  crank  and  fly- 
wheel double  acting  air  compressors.  12  in. 
diameter  cylinders.  10  in.  stroke,  260  lb. 
per  minute. 

Fa,  Phila T.  Develin,  Jr,  Lehigh  Ave. 

and  Hancock  St. — addition  machinery  for 
new  carpet  mills. 

Fa,  Phila.— G.  Esslinger  ft  Sons,  10th 
and  Callowhlll  Sts. — conveyors  and  addi- 
tional bottling  machinery  for  brewery. 

Pa,  Fblla. — R.  Hirsh  & Sons,  2720  North 
Hope  St,  S.  Hirsh.  Purch.  Agt. — additional 
machinery  for  the  manufacture  of  uphol- 
stering fabrics. 

Pa,  Phila. — Penn  Screw  Machine  Wks, 
712  Cherry  St. — Colletts  and  feeding  fingers 
for  No.  O.  B and  S automatics. 


Pa,  Phila. — The  Peerless  Paper  Bo? 
Mfg.  Co,  1432-  North  Randolph  St. — folders, 
cutters,  saws,  etc,  also  printing  presses 
for  new  addition. 

Fa,  Phila. — The  Roosevelt  Worsted  Co, 
20th  and  Xaudain  St. — carders,  looms, 
dryers  and  spinning  machines. 

Pa,  West  Chester — Hoopes  Bros,  ft 
Thompson — one  electric  air  pump  and  com- 
pressor for  garage. 

Tenn,  Jellico — The  Diamond  Hosiery 
Mills — 300-320  needle  ribbing  machines, 
Wlldman  or  equal. 

Tenn,  Knoxville— The  Duncan  Mrhy. 
Co,  Dempster  Bldg,  721  North  Central 
St. — well  machines  without  power,  (new  or 
used).  No.  5 Gates  gyratory  crusher,  man- 
ganese lining,  i used),  saw  mills,  portable 
engines,  etc. 

Wis,  Antlgo — The  Mattefs  Bros.  Co,  G. 
Mattefs,  Pres. — woodworking  machinery  In- 
cluding saws,  etc,  for  proposed  saw  mill 
on  Main  St. 

Wls,  Appleton — The  Northern  Boiler 
Structural  Iron  Co,  Mills  St. — special 
equipment  for  boiler  plant  including  sev- 
eral tubular  boilers  and  two  traveling 
cranes. 

Wls,  Chippewa  Falls— The  Enterprise 
Oil  Co,  401  Bay  St. — pumps  and  filling 
station  equipment  for  garage  at  Eau  Claire. 

Wls,  Falrwater — O.  H.  Riant — complete 
equipment  for  blacksmith  shop  and  for  re- 
pairing wagons,  etc. 

Wls,  Holmen — The  Holmen  Creamery 
Assn,  V.  S.  Keppel.  Mgr. — modern  equip- 
ment for  proposed  dairy. 

Wls,  LaCrosse — The  Vocational  School 
Bd,  60  Vine  St,  J.  D.  Coleman,  Dir. — 
equipment  for  vocational  school,  lncl. 
woodworking  machinery,  etc.  Estimated 
cost,  $2,000. 

Wis,  Lake  Geneva — The  Mann  Candy 
Co,  c/o  F.  Mann — refrigerating  machinery 
for  proposed  Ice  cream  factory. 

Wis,  Merrill — The  Trantow  Bros.  Garage 
Co,  c/o  A.  Trantow— equipment  for  auto 
repair  shop  including  air  compressor  and 
a 1 ton  press. 

Wls,  Milwaukee — A.  J.  Pietsch,  539  31st 
St. — additional  woodworking  machinery. 

Wls,  New  London — Hamilton  ft  Sons 
Canning  Co. — special  canning  and  powe. 
machinery. 

Wls,  Oshkosh — The  Gibson  Auto  Co,  7 
Church  St. — auto  repair  equipment  anti 
small  power  unit  machinery  for  garage  an  I 
repair  shop  at  Appleton. 

Wls,  Park  Falls — The  Flambeau  Papes 
Co,  G.  Waldo.  Mgr. — machinery  and  equip- 
ment for  proposed  paper  mill. 

Ont,  Guelph— The  Bd.  Educ,  H.  J.  Lead- 
lay.  Secy. — machinery,  tools  and  equip- 
ment for  general  technical  school  work 
also  physics  and  laboratory  equipment. 

Ont,  Hamilton — The  Kanadda  Biscuit 
Co,  Ltd,  185  West  Ave.  N. — motors  and 
bakery  equipment. 

Ont,  Staples — Hillman  ft  Dalton — equip- 
ment for  the  manufacture  of  drain  tile. 

Ont,  Wallaceburg — The  Prestolock  Co. 
of  Canada.  E.  E.  Theis,  Mgr. — special  ma- 
chinery and  equipment  for  the  manufacture 
of  radio  equipment. 

Metal  Working  Shops  ~1 

Cat,  Burlingame— H.  C.  Vlelbaum,  c/o 
J.  W.  F.  Ryan,  Engr,  1202  Bway,  has 
awarded  the  contract  for  the  construction 
of  a 1 story  garage  on  San  Mateo  Dr.  near 
Howard  Ave.  Estimated  cost,  $40,000. 

Cal,  Ban  Francisco — The  Magnolia  Metal 
Co,  Pacific  Bldg,  has  awarded  the  contract 
for  the  construction  of  a 1 story,  45  x 100 
ft.  metal  plant  on  Bryant  and  Sterling  Sts. 
Estimated  cost,  $10,000.  Noted  April  20. 

Cal,  San  Francisco — The  Wellman-Peck 
Co,  311  Embarcadero  St,  has  awarded  the 
contract  for  the  construction  of  a 3 story 
addition  to  its  garage  and  loft  building  on 
Embarcadero  and  Jackson  Sts.  Estimated 
cost.  $40,000. 

Conn,  Wallingford— The  International 
Silver  Co,  Meriden,  has  awarded  the  con- 
tract for  the  construction  of  a 1 and  2 
story,  45  x 130  ft.  and  30  x 30  ft.  addi- 
tions to  Its  factory  on  Center  St.  here. 
Estimated  cost,  $30,000. 

D.  C,  Langdon — The  Flelschmann  Co. 
has  had  plans  prepared  for  altering  and 
building  an  addition  to  its  fermenter  house 
here.  Estimated  cost,  between  $25.ouo  and 
$30,000.  Mllburn.  Helster  ft  Co,  Union 
Savings  Bank  Bldg,  Wash,  D.  C,  Archts. 

Ill,  East  Peoria— (Peoria,  P.  O.) — The 
Crown  Fdry  Co.  recently  incorporated,  is 
building  a plant  for  the  manufacture  of 
gray  iron,  chilled  and  semi-steel  castings. 
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IIL.  Paris — H.  Link  Is  having  plans  pre- 
pared for  the  construction  of  a 1 story.  66 
x 140  ft.  garage.  Estimated  cost,  640,000. 
Liese  ft  Ludwick,  618  Temple  B’.dg.,  Dan- 
ville, Archts. 

Ill-,  Poorla — C.  Welti.  618  Hamilton  St, 
has  awarded  the  contract  for  the  construc- 
tion of  a 1 story.  70  x 120  ft.  garage.  Els- 
tlmated  cost,  640,001.  Noted  March  23. 

IIL,  Blverdale— The  Riverdale  Rolling 
Mill  Co.  has  awarded  the  contract  for  the 
construction  of  a 1 story,  65  x 140  ft.  roll- 
ing mill.  Estimated  cost,  625,000. 

Mass.,  Medford — The  Amer.  Radio  & Re- 
search Co.  plans  to  build  a 1 story,  80  x 
120  ft.  addition  to  its  plant.  Estimated 
cost  between  630,000  and  635,000.  Private 
plans. 

Mass..  Whltlnsvllle — The  Whltln  Machine 
Wks.,  has  awarded  the  contract  for  the 
construction  of  a 3 and  4 story  factory ; a 
2 story  garage  and  fire  station  and  a gym- 
nasium. Estimated  cost,  6800,000.  Noted 
March  23. 

Me.,  August* — The  Waterville  Motor  Co., 
Watervllte,  is  having  plans  prepared  for 
the  construction  of  a 2 story,  50  x 70  ft. 
service  and  repair  station  on  Bangor  St., 
here.  Estimated  cost.  640,000.  H.  T. 
Muzzy,  173  Main  St.,  Waterville,  Archt. 

Minn.,  Minneapolis — C.  F.  Haglin  A Sons, 
226  Lumber  Exchange  Bldg.,  will  build  a 
1 story,  132  x 165  ft.  garage  at  317  8th 
St,  S.  Estimated  cost  640.000.  O.  M. 
Nelson,  66  Western  Ave.,  lessee. 

Minn.,  Minneapolis — A.  Hanson  and  M. 
C.  Madsen.  848  Builders  Exch.  Bldg.,  have 
awarded  the  contract  for  the  construction 
of  a 2 story,  100  x 250  ft.  garage  and  sales 
room  at  2824-30  University  Ave.,  S.  El  Es- 
timated cost,  665,000. 

Mo..  St.  Louis — F.  L.  Cornwall,  LaSalle 
Bldg.,  will  build  a 1 and  2 story,  130  x 
137  ft.  and  40  x 130  ft  service  building  on 
Sarah  St  and  Forest  Blvd.  Estimated 
cost  675.000. 

Neb.,  Havelock — Schmidt  Bros,  are  hav- 
ing plans  prepared  for  the  construction  of 
a 50  x 140  ft.  garage.  J.  Tyler,  418  Rich- 
ards Bldg.,  Lincoln,  Archt 

N,  Y„  Binghamton — F.  Sprout  plans  to 
build  a 2 story  repair  shop  and  garage  on 
Hawley,  State  and  Collier  Sts.  Estimated 
cost  640,000. 

N.  Y.,  Lowvtlle — The  G.  A.  Smith  Co. 
plans  to  build  a 1 story  garage  and  ma- 
chine shop  on  State  and  Jackson  Sts.  Es- 
timated cost  between  635.000  and  640,000. 

N.  Y.,  Watertown — The  Watertown  Oar- 
age Corp.  plans  to  build  a garage  on  State 
St.  Estimated  cost  between  670.000  and 

680,000.  Address  A.  F.  Lansing,  Sherman 
Bldg. 

O. .  Cincinnati — L.  P.  Hazen  ft  associates. 
Court  House,  plan  to  build  a 12  story 
garage  on  100  x 140  site  on  8th  St.  Esti- 
mated cost  61,000,000.  Architect  not  se- 
lected. 

O.,  Cleveland — F.  A.  Maher,  Wilton  and 
Somerton  Aves.,  has  awarded  the  contract 
for  the  construction  of  a 1 story,  39  x 116 
ft  garage  at  2180  Lee  Rd.  Estimated 
cost,  640,000. 

O.,  Cleveland — The  Superior  East  49th 
Co.,  c/o  G.  Paul.  611  Fidelity  Mortgage 
Bldg.,  plans  to  build  a 1 and  2 story  garage 
and  commercial  building,  on  East  49th  St 
and  Superior  Ave.  Estimated  cost,  3200,- 
000.  J.  F.  Steffens.  611  Fidelity  Mortgage 
Bldg,  Archts. 

O.,  Dayton — The  Bd.  Educ.  plans  to  build 
a 2 story,  60  x 300  ft.  hlsh  school  to  In- 
clude machine  and  wood  working  shops. 
Estimated  cost.  61,500.000.  Schenk  ft  Wil- 
liams, Mutual  Home  Bldg.,  Archts. 

O..  East  Cleveland  (Cleveland  P.  O.) — W. 
F.  McCarty.  14840  Euclid  Ave.,  has  had 
plans  prepared  for  the  construction  of  a 1 
story,  50  x 133  ft.  garage  and  commercial 
building  on  Euclid  Ave..  here.  Estimated 
cost,  640.000.  Private  plans. 

O.,  Euclid — D.  S.  Blossom  of  the  W. 
Bingham  Co..  West  9th  St.,  Cleveland,  has 
had  plans  prepared  for  the  constructon  of 
a 2 story,  48  x 76  ft.  garage  and  stable  on 
Richmond  Rd„  here.  Estimated  cost,  640,- 
000.  A.  Garfield,  Natl.  City  Bldg,  Cleve- 
land, Archt. 

Pa..  Butler — The  Butler  Bulck  Co.  has 
awarded  the  contract  for  the  construction 
of  a 3 story,  83  x 110  ft.  garage  and  sales 
-oom  on  Main  St.  Estimated  cost.  3150.- 
000.  Noted  Feb.  23. 

Pa..  PhUa.— E Mervlsh,  c/o  J.  E.  Field- 
stein.  Archt.,  Otis  Bldg.,  has  awarded  the 
contract  for  the  construction  of  a 11  story, 
120  x 120  ft.  garage  on  Frankford  and 
Berk  Sts. 

Wls.,  Appleton — The  Gibson  Auto  Co.,  7 
Church  St„  Oshkosh,  Is  receiving  bids  for 


the  construction  of  a 2 story,  40  x 100  ft. 
earage  and  repair  shop  on  College  St., 
here.  Estimated  cost,  640,000.  C.  R. 
Meyer  & Sons  Co.,  52  Stats  St.,  Oshkosh, 
Archts. 

Wls.,  Appleton — The  Northern  Boiler 
Structural  Iron  Co..  Mills  SC.  Is  having 
plans  prepared  for  the  construction  of  a 
1 story,  80  x 100  ft.  boiler  plant.  Estimated 
cost.  670,000.  E Kottke,  care  of  owner, 
Engr. 

Wls..  Beaver  Dam  — H.  Brueckner  la 
having  plans  prepared  for  the  construction 
of  a 1 story,  46  x 50  ft.  garage  on  Main 
St.  Estimated  cost,  650,000.  W.  F.  Boss- 
man,  Beaver  Dam,  Archt. 

Wls..  Beloit— J.  Terv.aiizer,  618  Broad 
St.,  plans  to  build  a 2 story.  73  x 120  ft. 
garage  on  Broad  St.  Estimated  cost,  356,- 
000.  Architect  not  selected. 

Wls..  Eau  Claire— The  Enterprise  Oil 
Co.,  401  Bay  St.,  Chippewa  Falls,  has 
awarded  the  contract  for  the  construction 
of  a 1 story.  60  x 70  ft.  garage,  et&, 
here.  Estimated  cost,  640,000. 

Wls.,  Kenosha — J.  Lindl,  Archt.,  200 
Wisconsin  St.,  is  receiving  bids  for  the  con- 
struction of  a 1 and  2 story.  60  x 100  ft. 

Sirage  on  Milwaukee  Ave.,  for  Krlsor 
ros..  772  Milwaukee  Ave.  Estimated  cost, 

642.000. 

Wls..  Merrill — The  Trantow  Bros.  Garage 

Co.,  c/o  A.  Trantow,  has  awarded  the  con- 
tract for  the  construction  of  a 1 story,  52 
x 120  ft.  garage  on  1st  St.  Estimated  cost, 

640,000. 

Wls.,  New  London — F.  Schoenrock  Is 
having  plans  prepared  for  the  construction 
of  a 1 story,  60  x 100  ft.  garage  on  Main 
St.  Estimated  cost,  645,000.  Private  plans. 

Wls..  Sheboygan — A.  Locke,  1819  Cal- 
umet Rd.,  has  awarded  the  contract  for  the 
construction  of  a 1 story.  46  x 142  ft.  scrap 
Iron  factory  on  Calumet  Rd.  Estimated 
cost,  66,500. 

Ont,  Guelph — The  Bd.  Educ.  has  awarded 
tj)e  contract  for  the  construction  of  a 2 
story,  100  x 285  ft.  technical  school  on 
Paisley  St.  Estimated  cost,  6262,500.  H. 
J.  Leadlay,  Secy. 

Ont,  Llstowei — H.  E.  CaveU,  Rldgetown, 
plans  to  build  a machine  and  general  re- 
pair shop,  here.  Estimated  cost,  66,000. 

Out,  Port  Cotburne — The  International 
Nlckle  Co.  plans  to  build  a 90  x 140  ft.  ad- 
dition to  its  factory,  to  be  used  for  refining 
nickel  and  platinum.  Architect  not  an- 
nounced. 

Ont..  Toronto  — The  Gotfredson-Joyce 
Corp.,  Ltd.,  Walkervllle.  has  awarded  the 
contract  for  the  construction  of  a 2 story, 
51  x 2UD  ft.  garage  and  service  station  on 
Spadlna  Ave.  here.  Estimated  cost,  391,- 
000.  W.  H.  Lelshman,  106  Jarvis  St., 
Toronto,  Mgr.  Noted  Nov.  24. 
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Cal„  8acramento — The  State  is  having 
revised  plans  prepared  for  the  construction 
of  a printing  plant  on  11th  and  O Sts. 
Estimated  cost,  6140,000.  W.  F.  McClure, 
Forum  Bldg.,  State  Archt. 

Fla.,  West  Palm  Beach — The  Palm 
Beach  Creamery  Co.,  plans  to  build  a 2 
story  dairy  and  ice  cream  manufacturing 
plant,  to  consist  of  several  units,  on  Okee- 
chobee 8t.  Estimated  cost.  650,000.  O.  J. 
Williams,  West  Palm  Beach,  Archt. 

Ia..  Muscatine — The  Muscatine  Packing 
Co.  has  awarded  the  contract  for  the  con- 
struction of  a 5 stoiy  100  x 200  ft  cold 
storage  building;  a 6 story,  60  x 100  ft. 
packing  plant ; a 5 story,  70  x 85  ft 
abattoir  and  a 1 story,  50  x 100  ft.  power 
house.  Estimated  cost,  6200,000. 

IIL.  Chicago — The  Atwell  Printing  ft 
Binding  Co.,  Sherman  and  Polk  Sts . has 
awarded  the  contract  for  the  construction 
of  a 6 story,  170  x 177  ft.  printing  plant 
on  Prairie  Ave.  and  20th  St.  Estimated 
cost,  6700,000.  Noted  April  13. 

Mich..  Detroit— The  Mills  Baking  Co., 
5165  4th  Ave..  has  awarded  the  contract 
for  the  construction  of  a 3 story  bakery 
plant  on  4th  Ave.  Estimated  cost,  640,000. 
Noted  April  6. 

Minn.,  Mankato — The  Mankato  Co-opera- 
tive Dairy  Assn.,  will  receive  bids  until 
May  1 for  the  construction  of  a 2 story,  50 
x 122  ft.  creamery.  Estimated  cost.  340.- 
000.  Schlppel  & Schmidt,  Mankato,  Engrs. 

Minn.,  Minneapolis — The  Strutwear  Knit- 
ting Co.,  731  East  14th  St.,  has  awarded 
the  contract  for  the  construction  of  a 2 
story.  80  x 82  ft.  factory  on  6th  St.  and 
11th  Ave.,  S.  Estimated  cost.  650.000.  W. 
A.  Struthers.  Secy.  Noted  Oct.  20. 


N.  Y.  Binghamton — W.  P.  Holllngshead 
Co.,  148  Oak  St.,  plans  to  build  a 5 story. 
80  x 330  ft.  chemical  plant  on  Walnut  St 

N.  Y.,  Brooklyn — The  General  Baking 
Co,  343  Madison  Ave.,  New  York,  has 
awarded  the  contract  for  the  construction 
of  a 2 story.  168  x 200  ft  bakery  and  a 2 
story.  69  x 62  ft.  stable  on  149th  St.  and 
Girard  Ave.  here. 

N.  Y,  Rochester — The  Yawman  EJrbe 
Co..  424  St.  Paul  St.,  plans  to  build  a 3 
story  factoiy  for  the  manufacture  of  office 
furniture.  Estimated  cost,  3100,000.  Smith, 
Hlnchman  ft  Grylla,  710  Washington  Ar- 
cade, Detroit,  Mich.,  Archts. 

N.  Y„  Borne— F.  W.  Kirkland,  Archt, 
103  West  Dominick  St,  will  receive  bids 
until  May  1 for  the  construction  of  a 2 
story,  40  x 90  ft  milk  pasteurization  and 
bottling  plant  for  the  Rome  MUk  Corp. 
Estimated  cost,  650,000. 

O,  Dayton — J.  Newbauer  Sanitary  Milk 
Co.,  18  Maryland  Ave.,  has  awarded  the 
contract  for  the  construction  of  a 2 story 
milk  bottling  and  butter  making  plant  on 
Herman  and  Maryland  Aves.  BSstimated 
cost  650,000. 

Fa,  Phil*. — The  Peerless  Paper  Box  Co. 
has  awarded  the  contract  for  the  construc- 
tion of  a 2 story.  54  x 84  ft  addition  to 
its  factory  at  1432  North  Randolph  St. 
Estimated  cost  650,000. 

Pa,  Pittsburgh — The  St  Louis  Independ- 
ent Packing  Co,  6349  Station  St,  is  re- 
ceiving bids  for  the  construction  of  a 2 
story,  106  x 109  ft  cooler  building  on 
Hamilton  Ave.  Private  plans. 

Tran,  Jacksonville  — The  Nashville 
Paper  ft  Pulp  Co.  recently  organized  and 
chartered  with  61.000  000  has  leased  sev- 
eral buildings  and  will  erect  several  units 
for  the  manufacture  of  paper  and  pulp, 
at  the  Old  Hickory  Powder  plant  R.  G. 
Cullem,  Engr.  and  Genl.  Mgr. 

Team,  West  Nashvllla— (Nashville  P. 
O.) — Colyar  Reese  ft  Co,  Memphis,  plans 
to  build  a wholesale  oil  distribution  depot 
here.  Estimated  cost,  6100,000.  Above 
company  transferring  from  Memphis  to 
West  Nashville  and  will  be  operated  here 
as  Southern  Oil  Marketing  Co. 

Wls,  Anttgo— The  Mattefs  Broa  Co.  Is 
having  plans  prepared  for  the  construc- 
tion of  a 1 story,  60  x 120  ft  saw  mill  on 
Main  St.  Estimated  cost  650,000.  G.  Mat- 
tefs.  Pres.  Private  plana 

Wls.,  Blair — The  Blair  Canning  Co,  c/o 
A.  J.  Bse,  Is  receiving  bids  for  the  con- 
struction of  a 2 story,  50  x 70  ft.  canning 
factory  on  Main  St.  Estimated  cost  625,- 
000.  Private  plans. 

Wls,  Holmen — The  Holmen  Creamery 
Assn,  is  receiving  bids  for  the  construction 
of  a 1 story,  72  x 72  ft.  dairy.  Estimated 
cost,  630,000.  V.  S.  Keppel,  Mgr.  Private 
plana 

Wls,  Lake  Geneva— The  Mann  Candy 
Co,  o/o  F.  Mann,  has  awarded  the  contract 
for  the  construction  of  a 2 story  Ice  cream 
factory.  Estimated  cost,  610,000. 

Wls,  Msnltowoo — The  Manitowoc  Prod- 
ucts Co,  1008  Washington  St,  has  awarded 
the  contract  for  the  construction  of  a 3 
story,  SO  x 70  ft.  ice  cream  factory  on 
Washington  St.  Estimated  cost,  610,000. 

Wls,  Milwaukee— The  Quality  Dairy  Co, 
2347  Hadley  St,  has  awarded  the  contract 
for  the  construction  of  a 2 story,  40  x 80 
ft.  dairy  on  Burleigh  St.  Estimated  cost, 

320,000.  Noted  April  6, 

Wls,  New  London — Hamilton  & Sons 
Canning  Co.  plans  to  build  a 2 story,  50  x 
75  ft.  cannery.  Estimated  cost,  850,000. 
Architect  not  selected. 

Wls,  Park  Falls— The  Flambeau  Paper 
Co.  has  awarded  the  contract  for  the  con- 
struction of  a 75  x 110  ft.  paper  mill.  Es- 
timated cost,  8100,000.  G.  Waldo,  Mgr. 
Noted  April  6. 

Ont,  Acton — Beardmore  ft  Co,  87  Front 
St,  E„  Toronto,  Is  having  plans  prepared 
for  the  construction  of  a 3 story,  80  x 100 
ft.  tannery,  here.  Estimated  cost,  3100.000. 
Private  plans. 

Ont,  Brantford — F.  C.  Bodley,  Archt, 
Commercial  Chambers,  Is  receiving  bids  for 
the  construction  of  a 2 story.  50  x 140  ft. 
dress  goods  factory,  for  the  Dominion 
Dress  Goods  Co,  179  Dalhousle  St  Esti- 
mated cost  375,000. 

Ont,  Hamilton — The  Kanadda  Biscuit 
Co,  Ltd,  185  West  Ave,  N„  Is  having 
plans  prepared  for  the  construction  of  a 2 
story,  80  x 400  ft.  bakery.  Estimated  cost 
$200,000.  B.  H.  Prack,  1 Main  St,  E, 
Archt 

Ont,  Niagara  Falls — The  Brant  Cream- 
eries Co.  Is  receiving  bids  for  the  construc- 
tion of  a 2 story,  40  x 80  ft.  plant  on 
Slmcoe  St.  Estimated  cost,  850.000.  Archi- 
tect not  announced.  Noted  March  SO. 
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American  Machinist, 

10th  Ave.  & 36th  St. 

Mew  York  City. 

Gentlemen: 

We  regard  the  American  Machinist  as  a good  advertising 
medium  because  of  its  wide  circulation  among  people 
who  are*interested  in  our  produot.  It's  popularity 
among  users  and  buyers  of  machinery,  we  believe,  is 
due  as  much  to  the  educational  value  of  its  advertising 
section  as  to  the  news  interest  of  its  reading  columns. 

It  is  a veritable  encyclopedia  of  current  machine 
tool 8 and  modern  shop  equipment,  and  as  such  should 
appeal  particularly  to  the  purchasing  agent.  Its 
crisp,  interesting  editorials  offer  much  food  for 
thought  to  the  busy  executive  who  wants  to  keep  abreast 
of  the  times  in  matters  relating  to  general  business 
policies. 

A paper  that  appeals  to  every  branch  of  one's  organization 
must  be  "some  paper",  and  we  think  the  American  Machinist 
realizes  that  standard. 
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THE  G.  A.  GRAY  COMPANY. 

President. 
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Factory  Storekeeping  and  Material  Control 

The  First  Article — How  Material  Control  Is  Related  to  Production — The  Ideal  Material 

System — Losses  from  Excessive  or  Deficient  Supply 

BY  henry  h.  farquhar 


A MANUFACTURING  establishment,  as  the  name 
implies,  exists  primarily  for  the  purpose  of 
1 A.  turning  out  a product  for  sale  at  a profit.  This 
fact  curiously  enough  seems  sometimes  to  be  overlooked. 
Activities,  other  than  production  proper,  are  of  course 
necessary  in  order  that  the  main  purpose  for  which  the 
plant  exists  may  be  accomplished  and  it  is  necessary, 
in  order  to  avoid  an  un- 
evenness in  management, 
that  each  activity  be  seen 
in  true  perspective  to 
every  other  activity  with- 
out misleading  lights  and 
shadows. 

The  main  functions  in 
the  administration  of  any 
manufacturing  undertak- 
ing are: 

The  financing  and  ac- 
counting, or  the  raising 
and  regulation  of  funds 
by  which  the  business  is 
carried  on. 

The  engineering  or  tech- 
nical which  determines  the 
design  and  composition  of 
the  product. 

Selling  which  creates  a demand  for  and  disposes'  of 
what  is  manufactured. 

Personnel  which  has  to  do  with  the  policies  and  prac- 
tices grouping  themselves  about  the  human  element. 

All  minor  activities  of  the  plant  may  be  grouped  un- 
der one  or  another  of  these  broad  major  functions,  and 
all,  it  must  be  remembered,  spring  from  and  must 
primarily  serve  production  since  this  is  the  activity  for 
which  the  whole  establishment  was  founded.  Looking 
at  the  matter  in  this  light,  the  production  function 
really  embraces  finance,  engineering,  selling  and  per- 
sonnel. But  it  may  in  turn  be  subdivided  into  those 
activities  with  which  it  is  more  specifically  concerned 
in  turning  out  a product  through  the  use  of  land  and 
buildings,  equipment,  layout,  organization,  materials, 
production  cost  systems,  and  so  on. 

Now,  if  we  have  learned  anything  from  the  great 
amount  of  careful  work  which  has  been  done  in  an 
attempt  to  reduce  the  management  of  industry  to  less 
of  an  art  and  more  of  a science,  it  is  that  the  control 
of  one  of  these  variables  with  which  the  manager  must 
deal  is  just  as  necessary  as  the  control  of  any  other 
and  that  the  business  must  be  looked  upon  as  an  organic 
whole  and  not  as  a series  of  disjointed  and  unrelated 

For  the  author's  forthcoming  book.  All  rights  reserved. 


activities.  This  viewpoint  brings  home  at  once  the  fact- 
that  none  of  these  production  activities  can  continue 
unless  selling  provides  a market,  that  machines  are 
useless  unless  power  is  available  to  drive  them,  tfcit 
men  are  useless  unless  they  be  provided  with  work  to 
do  and  with  facilities  to  do  it,  and  that  in  turn  all  of 
these  activities  must  cease  unless  materials  are  sup- 
plied as  needed.  The  func- 
tion of  material  supply, 
instead  of  being  relegated , 
to  the  background  and  con- . 
sidered  as  anecessary  evil, 
must  thus  take  its  place 
alongside  of  those  activi-  . 
ties  ordinarily  -given 
greater  consideration. . 
Only  by  so  doing  may  a . 
balanced  management  be 
brought,  about.  Only  when 
material  regulation  has 
been  standardized  may  it 
be  pushed  to  the  back-., 
ground  to  make  room  for  . 
some  of  its  brothers  which  , 
are  less  amenable  to  con- 
trol. One  of  the  major 
activities  of  production, 
then,  is  to  provide  its  needs  in  materials.  It  is  only 
through  the  conduct  of  manufacturing  operations  that  . 
the  material  problem  in  the  strictly  manufacturing  busi-  . 
ness  originates.  Eliminate  the  production  activity  and 
the  need  of  materials,  aside  from  miscellaneous  office 
supplies  and  the  like,  disappears. 

From  a material  standpoint  the  fundamental  idea 
upon  which  war  is  conducted  is  so  tp  organize  and 
manage  that  the  man  at  the  front  is  enabled  to  keep  his 
mind  continuously  on  his  main  duty — the  defeat  of  the 
enemy — without  being  handicapped  with  questions  of 
supplies  of  any  kind.  He  should  absolutely  forget  the 
material.  Ideally  and  actually  he  should  be  able  to 
reach  his  hand  behind  him  at  any  time  and  receive 
exactly  what  he  needs — no  more,  no  less — at  the  mo- 
ment. An  oversupply  will  impede!  his  actions,  consume 
his  time  and  attention  and  result  in  waste.  A deficiency 
will  render  him  helpless.  That  is  the  basis  upon  whieh 
the  supply  service  of  the  army  is  organized.  Material . 
and  ration  supply  should  be  automatic  and  governed 
absolutely  by  current  needs. 

For  the  man  at  the  front  substitute  the  man  at  the  , 
machine,  and  the  above  ideal  becomes  that  of  the  sup- 
ply service  in  the  factory  for  the  same  reasons,  and  to 
be  .attained  through  the  same  considerations. 


THIS  is  the  first  of  a series  of  seven  articles. 

It  shows  the  dependence  of  production 
upon  material  regulation.  . 

The  next  three  installments  will  deal  with  . 
the  personnel,  organization  and  location  of 
departments,  the  balance  sheets  and  the 
purchasing  department,  as  related  to  material 
control. 

The  last  three  installments  will  take  up 
storeroom  layout,  equipment,  stowage  and 
protection,  and  maintenance  stores. 

Material  control  is  a production  function 
and  should  be  governed  by  requirements  for 
production  during  reasonable  future  periods. 
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Now,  to  make  this  supply  automatic  in  either  case, 
we  must  first  know  the  requirements.  We  must  know 
the  original  outfit  that  a man  needs  when  he  takes 
up  his  work  and  the  probable  rate  of  use  of  each  article 
while  on  the  job.  Then,  if  we  are  to  send  forward  the 
right  quantity  of  the  right  materials  to  him  at  just 
the  right  time,  many  other  things  are  necessary.  We 
must  know  how  long  it  takes  to  secure  the  goods  from 
our  supplier,  and  how  long  it  takes  us  to  forward  them 
from  ourselves  to  the  man  who  is  to  use  them.  We  must 
know  how  much  of  the  goods  we  have  on  hand  in  our 
storeroom,  how  much  we  have  ordered  to  be  shipped  to 
us,  how  much  has  been  promised  for  specific  uses  and 
therefore  will  not  be  available  for  filling  subsequent 
requests,  and  we  must  know  from  this  how  much  is 
still  available  for  future  demands.  Besides  these  things, 
to  make  the  supply  reliable 
we  must  have  a definite 
location  for  each  article 
of  goods  in  stock,  to  know 
exactly  where  and  how 
much  of  each  is  on  hand, 
and  to  be  able  to  get  them 
in  and  out  quickly. 

This  requires  that  means 
be  taken  to  safeguard  ma- 
terials in  storage  and  to 
keep  accurate  records  • of 
amounts.  We  must  have 
accuracy  in  handling,  have 
all  items  checked  all  the 
way  down  the  line  as 
mudh  as  we  possibly  can 
consistent  with  speed  and  with  the  men  with  whom 
we  work.  Theoretically  no  goods  may  pass  out  of  one's 
hands  without  a receipt.  This  is  not  always  possible 
in  war,  or  necessary  in  war  or  industry.  But  we  must 
have  efficient  transportation  and  sufficient  checks  at  each 
stage  of  our  transportation.  We  must,  therefore,  have 
proper  identification  of  the  goods  so  as  to  enable  anyone 
into  whose  hands  they  pass,  to  know  what  the  goods  are 
and  for  whom  they  are  intended. 

In  addition  to  all  these  considerations  of  quantity  and 
time,  we  also  have  both  in  war  and  in  industry  consid- 
erations of  quality,  and  in  addition  to  this  in  industry 
we  have  the  further  consideration  of  cost.  By  this  is 
meant  not  simply  the  original  purchase  cost,  but  the 
final  use  or  time  cost  considering  the  effectiveness  and 
durability  of  the  particular  item  in  actual  use. 

These  are  a few  of  the  many  details  to  be  brought 
under  control  in  well-regulated  material  handling.  They 
are  not  matters  to  be  looked  after  by  an  inexperienced 
clerk,  nor  left  to  the  supervision  of  otherwise  pre- 
occupied officials  or  those  who,  because  their  duties  do 
not  bring  them  face  to  face  daily  with  production 
troubles,  may  not  realize  the  vital  dependence  of  manu- 
facturing efficiency  upon  material  control. 

There  is,  strictly  speaking,  no  such  thing  as  a mate- 
rial function  in  itself  in  the  manufacturing  business. 
Those  manufacturers  who,  in  addition  to  producing, 
deliberately  indulge  in  the  buying  of  materials  for 
resale  and  playing  the  market  are  by  so  much  engag- 
ing in  a separate  line  of  business  as  distinct  as  possible 
from  that  for  which  presumably  their  investment  in 
plant  and  equipment  was  made.  It  is  a dangerous  spec- 
ulative business  in  which,  in  many  cases,  it  is  better  not 
to  indulge.  Even  though  a conscious  buying  for  resale 


be  not  permitted,  there  are  many  plants  which  are  in  even 
a worse  condition,  because,  lacking  this  definite  specu- 
lative policy,  they  have  failed  to  substitute  the  proper 
one  of  governing  purchase  from  the  standpoint  of  manu- 
facturing needs. 

The  tendency  in  the  best  plants  today  is  to  look 
upon  the  control  of  material  as  a production  function 
and  to  govern  the  replenishment  of  materials  by  the 
requirements  for  production  during  a reasonable  future 
period.  One  of  the  oldest,  largest,  and  most  progres- 
sive metal-working  plants  in  this  country  adheres  stead- 
fastly to  this  policy,  and  has  done  so  for  a number  of 
years. 

The  vital  dependence  of  manufacturing  efficiency  on 
the  strict  regulation  of  materials  is  most  realized  by 
those  closest  to  and  responsible  for  production.  Although 

a blunder  on  the  part  of 
the  purchasing  agent,  for 
example,  may  result  in 
just  censure  of  that  indi- 
vidual, it  is  after  all  pro- 
duction which  has  to  bear 
the  cost  of  the  blunder. 
The  cost  of  what  he  buys, 
as  well  as  the  cost  of  his 
failure  to  buy  when  he 
should,  alike  must  even- 
tually be  borne  by  the  cost 
of  the  product  turned  out. 
This  is  regardless  of  the 
cost  methods  used.  Even 
where  a so-called  standard 
or  predetermined  cost  of 
material  entering  the  product  is  used,  and  where  any 
excess  over  this  cost  is  charged  to  profit  and  loss,  the 
balance  sheet  must  yet  show  that  articles  produced  are 
sold  at  more  than  all  costs  of  producing  them,  blunders 
included,  or  the  business  must  eventually  discontinue. 
We  only  obscure  the  approach  of  the  evil  by  absorbing 
such  losses  in  a separate  account. 

Production  must,  therefore,  suffer,  in  addition  to 
leaks,  any  evils  of  over-  or  under-stocking.  Curiously 
enough  both  of  these  losses  are  most  often  encountered 
in  the  same  plant  simply  because  insufficient  attention 
is  paid  to  material  problems  in  general. 

The  only  economic  justification  for  storing  materials 
in  quantity  is  that  through  this  reservoir  production 
may  be  regularized  and  thus  cheapened.  It  therefore 
follows  that  the  cost  of  the  product  must  not  be  unduly 
increased  through  storing  too  much  nor  through  fail- 
ure to  store  enough.  In  either  event,  production  is  not 
securing  the  benefit  of  storage  to  which  it  is  entitled. 
There  are  but  two  ways  in  which  materials  may  be 
sold  at  a profit.  They  may  be  resold  in  the  condition 
in  which  they  were  bought  at  higher  than  the  purchase 
price,  or  they  may  be  processed  to  a finished  or  partly 
finished  state  and  sold  for  more  than  the  cost  of  raw 
material  plus  manufacture.  Obviously  excess  materials 
cannot  be  processed,  which  leaves  us  only  the  first  alter- 
native of  resale,  as  before  stated  a questionable  policy 
for  a manufacturing  concern. 

The  now  classic  case  of  a government  establishment 
may  be  recalled  in  this  regard.  There  was  here,  of 
course,  no  element  of  speculation,  but  the  loose  methods 
of  regulating  materials  then  prevalent  and  still  common, 
were  in  use.  Upon  the  initiation  of  changed  methods 
of  management,  the  stores  situation  was  thoroughly 


ALL  COSTS  are  the  costs  of  production. 

The  only  economic  justification  for  stor- 
ing materials  in  quantity  is  that  through  this 
reservoir  production  may  be  regularized  and 
cheapened. 

Excessive  supply  means  loss  in  interest  and 
insurance,  excess  storage  space  rent,  deteriora- 
tion, reduced  stock  turnover,  additional  han- 
dling and  confusion. 

TtefiCient  supply  stops  production.  One ' 
occurrence  may  offset  many  times  the  cost  of 
excessive  supply. 
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overhauled.  Among  other  things  which  came  to  light 
was  a supply  of  materials  above  current  needs  amount- 
ing to  over  $122,000.  This  occurred  in  a government 
institution,  however,  for  which  allowances  must  be 
made. 

Let  us  look  at  some  happenings  in  private  plants.  I 
can  personally  vouch  for  the  accuracy  of  these  stories, 
although,  of  course,  names  cannot  be  mentioned.  In 
a machine  shop,  upon  a similar  round-up  forty  tons  of 
idle  stock  were  unearthed  from  around  the  machines, 
under  the  benches,  and  on  the  floor  of  one  department. 
This  consisted  of  raw  stock  cached  by  the  workmen, 
excessive  amounts  delivered  to  the  machine  and  not  dis- 
posed of,  partly  worked  parts  sidetracked  for  “rush” 
jobs,  and  so  on.  There  was  no  speaking  acquaintance 
between  material  regulation,  either  purchasing  or 
issuing,  and  production  needs. 

Buying  For  Current  Needs 

In  one  plant  I was  informed  that  the  purchasing 
agent  bought  only  for  current  needs  as  judged  from 
comparison  of  reports  of  materials  on  hand  and  sales 
orders  which  were  furnished  him.  Because  the  re- 
sponsibility for  such  matters  was  so  placed  and  because 
of  the  methods  used,  his  ability  to  buy  for  current 

♦ needs  was  questioned  although  he  surpassed  the 
average  purchasing  agent  in  capability.  An  actual 
investigation  showed  over  $50,000  worth  of  excess 
miscellaneous  items  on  hand.  Any  of  these  items  could 
have  'been  secured  in  three  weeks,  and  * some  - were  • on 

i hand  in  sufficient  quantities  to  last  ten  years.  The 
intent  was  good  in  this  case,  but  human  limitations  and 
faulty  details  made  its  accomplishment  an  impossi- 
bility. 

The  purchaser  for  one  medium-size  factory  was  a 

• 1 bargain  hunter,  one  of  the  most  costly  and  tenacious 

diseases  to  which  purchasing  agents’  flesh  is  heir.  Re- 
sponsibility for  designation  of  how  much  to  buy  had,  up 
to  this  time,  never  been  clearly  defined,  and  was  usually 
exercised  by  the  purchasing  agent  alone  who  originated 

- and  approved  replenishment  orders  unless  some  special 
occurrence  made  consultation  necessary.  I remember  very 
vividly  how  one  morning  he  beamed  into  the  office  with 
the  news  that  there  had  just  been  delivered  18  months’ 
supply  of  a certain  item  which  he  had  obtained  at  an 
“exceptional  reduction  in  price.”  The  works  manager 
replied  that  they  had  just  discontinued  the  use  of  that 
particular  item  altogether.  In  this  case  the  material 
was  immediately  resold  at  a lower  price  than  was  paid 
for  it.  Such  bargains  often  form  very  considerable 
portions  of  the  excess  supplies  shown  up  when  materials 
on  hand  are  measured  against  requirements. 

A somewhat  elaborate  stores  system  had  been  in- 
stalled for  keeping  track  of  partly  worked  parts  in 
another  factory.  Due  to  a multiplicity  of  detail  whereby 
the  main  requirements  of  successful  stores  management, 
however,  had  been  missed,  the  difference  in  inventory 
as  shown  on  three  supposedly  accurate  interlocking 
records  was  surprising.  Material  worth  $15,000,  as 
per  the  book  records  under  the  control  of  the  cost  de- 
partment, could  not  be  physically  located  or  otherwise 
accounted  for.  Those  entrusted  with  the  work  of 
record-keeping  did  not  realize  the  importance  of  it  and 
had  no  particular  incentive  to  keep  it  accurately.  The 
cost  man  regretted  that  it  was  necessary  to  write  off 
such  a loss,  but  otherwise  attached  no  particular  sig- 
nificance to  the  matter. 

Akin  to  this  is  the  case  in  another  plant  where,  so 


far  as  I know  to  this  day,  the  works  manager  in  all 
important  cases  must  send  a personal  representative 
to  the  storeroom  to  check  the  accuracy  of  the  book  bal- 
ance reported  to  him  from  the  balance  sheets.  These 
are  under  the  control  of  the  cost  office. 

Another  case  came  to  light  in  an  otherwise  excep- 
tionally progressive  factory.  Because  of  fairly  uniform 
production  requirements,  it  was  thought  to  be  unneces- 
sary to  apportion,  or  reserve  on  the  books,  material 
for  each  manufacturing  order  in  advance  of  its  disburse- 
ment. Instead,  the  average  consumption  over  a period 
of  weeks  was  determined,  to  which  was  added  a liberal 
factor  for  safety  and  the  resulting  quantity  was  speci- 
fied as  the  minimum  below  which  goods  on  hand  should 
not  be  allowed  to  fall  without  issuing  a replenishment 
order.  This  minimum  was  entered  on  the  balance  sheet 
for  the  item  and  book  balances  were  carefully  checked 
with  bin  contents  from  time  to  time.  To  give  added 
assurance,  over  the  minimum  quantity  in  the  bin  was 
placed  a red  cloth  as  a signal  to  the  storekeeper,  before 
touching  the  minimum  stock,  to  remind  the  balance  clerk 
to  issue  a replenishment  order. 

This  procedure  seemed  to  be  watertight,  but  after 
a few  months’  operation  a costly  shortage  occurred 
on  the  item.  Upon  investigation  it  was  found  that 
recent  demands  had  so  far  exceeded  average  demands 
upon  which  the  minimum  was  based,  that  the  stock 
became  exhausted.  Rather  than  increase  the  minimum 
limit  to  cover  such  exceptional  demands  and  thereby 
increase  the  inventory  of  idle  material  during  all  times 
of  normal  consumption,  the  firm  was  persuaded  to  adopt 
the  common-sense  policy  of  looking  ahead  in  these  mat- 
ters and  apportioning  all  such  materia!  immediately 
the  need  became  known. 

No,  efficiency  in  production  cannot  be  obtained  under 
such  handicaps.  Money  is  carefully  guarded  and 
checked  to  the  penny.  Materials  are  potentially  of  far 
greater  importance  to  the  manufacturing  business  than 
an  equivalent  amount  of  money.  They  should  be  as 
carefully  guarded  and  controlled. 

Losses  from  Excessive  Supply 

Excess  materials  undisposed  of,  cause  any  one  or  all 
of  the  following  losses: 

(1)  Loss  of  interest  on  ^investment.  The  money 
which  is  spent  for  material  in  excess  of  what  is  needed 
for  production  during  a reasonable  period  might  other- 
wise be  loaned  at  interest  or  reinvested  profitably  in 
the  business,  and  might  thus  produce  more  money.  Or 
it  may  be  used  to  obviate  the  necessity  of  borrowing, 
and  thus  produce  a direct  saving.  Invested  in  idle 
material,  however,  it  adds  a cost  of  doing  business,  the 
cost  of  the  loss  of  interest  on  money  needlessly  spent. 

(2)  Loss  of  insurance  on  goods.  A heavy  inventory 
imposes  a heavy  insurance  cost,  or  a heavy  loss  in  case 
of  fire,  usually  both. 

(3)  Excess  storage  space.  Every  cubic  foot  of  stor- 
age space  has  a rental  value.  Taxes,  insurance, 
depreciation  and  repairs  on  the  building,  interest  on 
investment,  heat,  light,  cleaning,  all  such  costs  for  any 
space  throughout  the  plant  must  be  charged  against 
what  occupies  that  space,  be  it  an  operating  machine 
or  dead  stock.  This  charge  must  eventually  appear 
against  the  cost  of  the  product  which  the  space  is 
supposed  to  benefit.  In  the  former  case,  the  product 
of  the  machine  may  offset,  or  more  than  offset,  these 
rental  charges.  In  the  latter  case  the  charges  swell 
expenses  which  ordinarily  cannot  be  returned  by  the 
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excess  materials  themselves  and  which  therefore  add  to 
the  burden  which  must  otherwise  be  shouldered. 

(4)  Deterioration.  In  but  few  cases  do  materials 
of  any  kind  retain  their  original  quality  during  the 
passage  of  time.  Deterioration,  depreciation  or  obsoles- 
cense will  sooner  or  later  cause  a loss  in  idle  stock. 

(5)  Reduced  stock  turnover.  During  normal  times 
of  the  buying  and  selling  market  the  ideal  condition 
as  regards  storage  in  the  manufacturing  business  would 
be  where  no  storage  whatever  is  necessary.  Imagine  a 
factory  where  immediately  upon  receipt,  raw  material 
is  delivered  to  the  machine,  processed  at  once  and  imme- 
diately shipped  upon  completion.  Such  a factory  would 
have  a stock  turnover  limited  only  by  the  time  neces- 
sary for  the  longest  operation  on  the  product.  The  cost 
of  material  entering  into  the  product  under  such  condi- 
tions would  obviously  be  less  than  where  storage  is 
necessary.  In  storing  we  have  the  costs  mentioned 
previously,  the  cost  of  added  delivery,  handling  and 
transportation  charges,  and  possibly  deterioration  or 
obsolescence  in  the  materials  themselves. 

No  matter  for  how  short  a period  we  store,  therefore, 
the  cost  of  the  stored  article  issued  to  the.  shop  is 
actually  greater,  whether  it  shows  on  cost  records  or 
not,  than  is  the  cost  of  a non-stored  article.  The  profit 
on  the  finished  product  is  therefore  less ; oV,  if  the  same, 
that  part  of  it  which  pertains  to  the  materials  occurs 
fewer  times  per  year.  It  is  more  profitable  to  make  2 


per  cent  per  transaction  six  times  a year  than  it  is  to- 
make  13  per  cent  only  once  a year.  This  is  a point  over- 
looked in  innumerable  manufacturing  and  other  concerns. 

(6)  Additional  handling  and  confusion.  Except  un- 
der fortunate  conditions  of  ample  and  well-arranged 
storage  space,  a supply  of  material  in  excess  of  normal 
needs  almost  inevitably  results  in  shifting  locations, 
additional  piling,  unpiling  and  transporting,  additional 
record-keeping,  lack  of  definite  identification  and  conse- 
quent confusion  and  difficulty  in  finding  materials 
quickly. 

The  losses  which  may  and  do  result  from  a failure  to 
have  on  hand  just  the  article  desired  in  sufficient  quan- 
tity when  needed  are  too  frequent  and  obvious  to  merit 
rehearsal.  A warning  may  be  thrown  in  here,  further- 
more, to  the  effect  that  when  a policy  of  governing 
materials  strictly  by  production  needs  is  determined 
upon,  ample  safeguards  are  necessary  to  insure  against 
a shortage.  One  such  occurrence  may  offset  many 
times  the  cost  of  an  excessive  supply. 

Material  losses  are  also  due  to  misplaced  responsibil- 
ity and  faulty  routine.  Some  typical  instances  of  such 
losses  were  given  in  preceding  paragraphs,  and  since 
the  causes  may  be  innumerable  no  summary  will  be 
attempted.  It  is  largely  the  petty  annoyances  and  little 
leaks,  however,  which  in  themselves  are  often  insignifi- 
cant, but  which  in  the  aggregate  amount  to  infinitely 
more  than  it  would  cost  to  remedy  them. 


Progress  of  S'.  A.  E.  Standards  Adoption 
in  the  Tractor  Industry 

The  accompanying  chart  was  exhibited  at  the  recent 
National  Tractor  Show,  at  Minneapolis,  by  the  Society 
of  Automotive  Engineers;  It  is  based  on  replies  to  a 
questionnaire  sent  by  the  society  to  more  than  100  trac- 
tor makers.  On  it  are  the  names  and  symbols  of  the 
respective  standards  applicable  to  the  tractor,  and  op- 
posite each  the  number  of  tractor  builders,  as  shown  by 
the  black  spaces  and  expressed  in  per  cent  of  the  total 


number  of  replies  to  the  questionnaire,  who  are  employ- 
ing them. 

It  is  worthy  of  note  by  builders  of  other  kinds  of 
machinery  that  encouraging  progress  has  been  made  by 
the  tractor  people  in  the  adoption  of  standards  that 
would  be  equally  useful  for  other  machinery.  See,  for 
example,  the  relatively  large  per  cent  of  tractor  builders 
who  hav£  adopted  standard  screw  threads,  lock  washers, 
cotte  - pins,  pipe  threads,  pipe  fittings,  grease  cups, 
drain  cocks,  iron  and  steel  specifications  and  annular 
ball-bearings. 


POWER  PLANT 

Flywheel  Housings A 1 

Engine  Rear  Support  Arms A 3 

Poppet  Valves A 4 

Connecting -rRod  Bolts — AS 

Piston-Rma Grooves A 6 

Oversize  Cylinders A 7 

Carbureler  Flanges A 8 

Spark-Plug  S hefts AIO 

Engine  Governors A 13 

Fan-Belts  & Pulleys A 14 

Starting*  Cranks A IS 

Radiators A 26 

ELECTRICAL.  EQUIPMENT 

Head  Lamps B I 

Instrument  A-  Oil-Gago  Mounting B 12 

Magneto  Mounting BI4 

Generator  Mounting B 17 

Starting  Motor  Pinion B 18 

Starter  Mounting  (Flange) B 19 

Starter  Mounting  (Barrel) B 20 

Cable  Terminals  (Motors) B 21 

Slarl mg  -Motor  Cable B 21 

C able  terminals  (Generators  etc .)_  -B  22 

Storage  Batteries B 23 

Insulated  Wire  and  Cable B 33 

PARTS  A FITTINGS 

Screw  Threads — — — C 1 

Screws.  Bolts  Sc  Huts C2 

Lock  Washers CS 

Taper -Pipe -Thread  a C 6 a 

CotterTina C 7 

Rod-Ends C 8 

Rod -End  Pina CIO 

Taper  Fittings CM 

Four-Spline  Fittings CI6 

Six-Spline  Fittings CI8 

len-Spline  Fittings fC  20 

Annular  Ball-Bearings C 26 


IfS*'’"--' 


Name  of  S.A£.  Standard  ggj, 

Double -Row  Ball-Bearings C 31 

Angular  Contact  Ball-  Bearings C 33 

Thrust  Ball-Bearings C 35 

Roller  - Bearings C 43 

Fuel  Vacuum -Tanks C 45 

Pipe  Fittings C 46 

Carbureter  Intakes C 47  a 

Rubber  Hose  A Clamps C 5) 

Ffexible  Sleet  Conduit C 52 

Flexible  Metal  Tubing C 54 

Ball  A Socket  Joints C 54 

Oil  A Crease  Cups C 57 

Lubricator  Cups C 57 

Drain  - Cocks C 67 

Tank  A Radiator  Caps C S8 

MATERIALS 

Iron  l Steel  Sped  Heat  ions _D  I 

Cold  Drawn  Steel  Tubing 0 47 

Steel  Bands  A Strips D 48 

Non  Ferrous  Metat  Specifications D 49 

CHAINS 

Silent  Chains  _ 1 E 2 

Roller  Chains E3 

WHEELS 

Runs.  Cleats  A Lugs  tor  Wheels F 6 

SPRIIMOS 

Spring  Mound  flips  Spacers  A Bolts M 3 

Spring  Center  Notts H 4 

Wrapped  Spring  Eyes H 4 

Sprng  Eye  Bushing  A Bolt  Tolerances H 5 

Width  of  Spring-Ends H*6 

Frame  Brackets  for  Springs H6 

Spang  Specifications H 10 

GENERAL 

Tractor  Specifications K 34 

Drawbar  Height : K 40 

Plowing  Speeds K 40 

Betts  A Pulleys K 40 

Belt  Speeds K 40 


H3g?9L-Kfrs  teif*  -Standard 
■Hi  35.7 

■ 14.3 
7.1 

28.5 

■ 14  3 


I 28.5 


CHART  SHOWING  THE  RELATIVE  NUMBER  OF  TRACTOR  BUILDERS  USING  THE  SEVENTY  S.  A.  E.  STANDARD® 

APPLICABLE  TO  TRACTOR  CONSTRUCTION 
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Methods  of  Machine  Tool  Design 

Second  Article — Making  a Schedule  for  a Machine  to  Be  Designed — Checking 
Each  Step  in  the  Design  Before  Proceeding 

By  A.  L.  De  LEEUW 


THE  first  step  in  the  design  of  a machine  tool  is 
to  go  carefully  over  its  requirements  and  make  a 
schedule.  In  the  case  of  a commercial  machine 
this  schedule  takes  the  form  of  a set  of  specifications. 
In  the  case  of  a special  machine  it  takes  the  form  of  a 
schedule  of  consecutive  operations  to  be  performed  by 
or  with  the  machine. 

Taking  for  example  the  machine  for  finishing  the 
part  shown  in  Fig.  1,  and  which  has  been  analyzed  to  a 
certain  extent,  the  schedule  should  be  something  like 
this: 

(1)  Chuck  piece. 

(2)  Mill  top  and  pass  cutter  completely  over  work, 
bringing  the  cutter  slide  against  a stop. 

(3)  Drill  three  holes. 

(4)  Return  drills  to  starting  position, 

(5)  Return  cutter  slide  to  starting  position. 

(6)  Loosen  clamp  and  remove  piece. 

Select  a proper  arrangement  for  each  of  the  func- 
tions. In  this  case  there  can  be  but  little  doubt.  We 
may  not  be  sure  as  to  the  detail  arrangement  of  the 
drill  spindles,  but  we  do  know  that  drill  heads  are 
needed  for  the  drilling  operation,  and  a vertical  spindle 
for  milling  (making  a note  that  we  will  investigate 
the  horizontal  milling  spindles  later  on) . Our  machine, 
then,  consists  of: 

(1)  Combined  mill  and  drill  head. 

(2)  Drill  heads. 

(3)  Means  for  clamping. 

(4)  Mechanism  for  driving. 

(5)  Mechanism  for  feeding. 

(6)  Framework  for  supporting  these  items. 

We  now  make  a sketch  of  the  arrangement  like  that 
in  Fig.  4. 

We  then  analyze  each  of  these  elements  as  far  as 
we  can  without  getting  into  interference  with  another 
element.  It  seems  at  first  glance  that  the  means  for 
clamping  the  piece  can  be  arranged  without  such  inter- 
ference. 

As  this  is  a special  machine  and  special  machines  are 
not  made  except  as  a matter  of  economy,  we  will 
naturally  develop  some  system  of  clamping  which  re- 
quires a minimum  of  time  and  of  effort  on  the  part  of 
the  operator. 

One  single  movement  for  the  purpose  of  clamping 
should  be  our  ideal.  If  we  do  not  succeed  with  this, 
then  we  should  try  two  or  three.  We  assume  that  the 
bottom  and  sides  have  been  milled  so  that  it  will  be 
possible  to  push  the  piece  with  its  gage  points  against 
two  stops.  This  locates  the  piece.  Fig.  6 shows  a tenta- 
tive arrangement  of  the  clamps. 

A and  A are  the  clamps  which  are  parts  of  bell 
cranks,  fulcrumed  on  B and  B.  The  long  arms  C and  C 
are  operated  by  the  toggles  D,  and  Dr  The  foot  lever 
E,  fulcrumed  on  F,  operates  these  toggles. 

Having  this  first  conception  of  the  clamping  mech- 
anism we  check  it  up  to  see  if  it  will  act  properly,  and 
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find  right  away  that  depressing  E will  move  Dt  to  the 
right  and  D,  also  to  the  right,  so  that  one  clamp  would 
close  and  the  other  open.  This  brings  before  us  the 
necessity  of  moving  the  point  G in  a vertical  line.  We 
can  do  this  in  various  ways:  For  instance,  by  a rack 
guided  in  a vertical  direction  and  moved  by  a pinion  or 

gear  sector,  cen- 
tered on  the  ful- 
crum of  the  foot 
lever.  However, 
should  we  do  so, 
both  levers  C would 
get  an  equal  amount 
of  movement  and, 
as  the  clamps  bear 
on  rough  surfaces, 
only  one  of  them 
would  act.  To  over- 
come this,  in  other 
words,  to  equalize 
the  clamps,  we  in- 
troduce link  H and 
place  the  foot  lever 
in  position  /.  This 
will  effectively 
equalize  the  pres- 
sure of  the  two 
clamps  A and  A.  We  now  check  the  mechanism  to  see  if 
there  remains  anything  needing  attention.  We  notice 
that  the  point  G must  never  get  above  the  lower  joint  of 
lever  C-C.  In  other  words,  the  toggle  must  never  get 
over  the  center;  and,  as  the  amount  of  movement  is 
rather  uncertain,  due  to  the  fact  that  the  clamps  bear  on 
rough  surfaces,  it  may  well  be  that  the  point  G remains 


FIG.  4. 


'flange 


SJfETCH  OF  MACHINE 
ELEMENTS 


quite  low  when  the  clamps  are  down.  If  this  should 
happen,  there  would  be  nothing  to  keep  the  clamps  from 
opening. 
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Our  next  problem,  then,  is  to  make  some  provision  for 
holding  the  clamps  after  the  foot  is  removed  from  the 
foot  lever.  This  could  be  accomplished  in  a number  of 
ways.  As  a first  attempt  we  will  provide  a wedge  K 
bearing  against  a projection  of  foot  lever  I.  The  wedge 
K will  be  moved  by  means  of  a hand  lever,  so  that  the 


PIGS.  6 AND  7.  ARRANGEMENT  OF  DRILL  AND  SLIDE 


clamping  operation  will  consist  of  bringing  down  foot 
lever  I and  then  pulling  the  hand  lever.  We  sketch  this 
out,  as  shown  in  Fig.  5,  but,  when  checking  it  up,  we 
find  that  the  wedge  placed  as  shown  would  have  a tend- 
ency to  push  the  foot  lever  back  again  and  so  open  the 
clamps.  We  therefore  reverse  the  wedge  and  operate 
it  in  the  reverse  direction  from  that  shown.  We  would 
naturally  correct  our  sketch,  but  will  not  show  it  here 
to  save  space. 

The  important  thing  to  remember  is  to  check  up  care- 
fully each  new  step.  As  this  checking  up  is  perhaps  the 
most  frequent  operation  in  the  design  of  a machine, 
a few  extra  words  may  be  timely. 

In  checking  up  the  function  of  a mechanism  we  should 
let  the  operation  of  the  various  parts  pass  in  our  minds 
at  a very  low  rate  of  speed,  and  imagine  them  to  stop 
the  moment  a slightly  different  action  takes  place.  In 
our  case  of  the  wedge,  we  would  imagine  it  to  be  so  far 
to  the  left  that  it  does  not  yet  touch  the  projection  of 
foot  lever  I.  We  move  it  slowly  to  the  right  until  it 
touches  this  projection.  We  move  it  a little  bit  further 
to  the  right,  keeping  our  eye  on  this  point  of  contact. 
We  will  watch  what  will  happen  and  see,  of  course, 
that,  there  being  considerable  friction  between  wedge 
and  projection,  the  wedge  is  liable  to  take  the  projection 
with  it,  and  we  notice  that  this  will  move  the  foot  lever 
in  the  direction  for  opening  the  clamps. 

This  slow  checking  up  of  the  functions  of  a machine 
should  never  be  for- 
gotten. It  may  take 
considerable  time 
where  the  mechan- 
ism is  complicated, 
but  it  pays  to  do  it. 

There  would  be  a 
great  many  other 
ways  of  accomplish- 
ing the  purpose  of 
holding  the  clamps 
in  position.  We  will 
always  find  that 
there  is  more  than 
one  way  of  accom- 
plishing wh  atever 
purpose  we  have  in 
mind,  and  it  is  well 
to  sketch  out,  or  at 
least  keep  in  mind, 
a few  varieties  and 
compare  them  after  we  have  each  one  worked  out  to  a 
point  where  comparison  becomes  possible.  However,  for 
the  purpose  of  this  treatise,  and  considering  the  amount 
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FIG.  8.  PROGRESS  DIAGRAM  OF 
MECHANISM 


of  space  available  for  it,  we  will  confine  ourselves  to 
one  single  example. 

The  fact  that  we  had  to  do  something  to  keep  the 
clamps  in  their  working  position  brings  up  to  us  the 
desirability  of  finding  some  construction  which  would 
not  require  such  a secondary  operation;  something 
which  in  itself  would  make  the  unclamping  impossible. 
Of  course,  the  only  way  which  would  be  absolutely 
certain  would  be  to  keep  our  foot  on  the  treadle  with 
the  full  pressure  exerted  for  the  clamping  operation. 
This,  however,  would  be  uncomfortable  for  the  operator 
and  would  prevent  him  from  moving  away  from  his 
working  position.  However,  any  other  means  which 
will  keep  the  link  H under  its  initial  pressure  will  be 
equally  good  and  we  naturally  think  of  an  air  cylinder 
or  hydraulic  cylinder  or  of  some  other  mechanical  means 
for  exerting  pressure  to  take  the  place  of  the  foot  lever. 
And  so  we  might  remove  that  portion  which  is  blocked 
out  in  the  sketch  and  substitute  for  it  a double-acting 
air  cylinder  of  which  the  piston  rod  is  connected  to 
link  H.  What  this  example  shows  so  far  is  the  possi- 
bility of  working  out 
a more  or  less  com- 
plicated problem 
without  ever  consid- 
ering more  than  one 
thing  at  a time.  And 
this  is  perhaps  the 
most  essential  point 
in  the  method  of  de- 
signing machinery. 

So  far  we  have  paid 
no  attention  to  sizes, 
proportions,  loca- 
tions, or  anything 
else  which  would 
make  our  mechanism 
directly  applicable  to 
the  machine  we  de- 
signed, but  we  will 
not  go  into  this  mat- 
ter just  now,  rather 
taking  up  the  other  elements  of  the  machine  and  bring- 
ing them  to  the  same  point  of  completion. 

Analyzing  the  requirements  of  the  drill  heads  we  find 
that  each  head  must  be  capable  of  drilling  one  hole  to  a 
certain  depth  and  return,  and  further  that  each  head 
must  be  adjustable  to  make  up  for  various  lengths  of 
drills.  As  only  one  size  hole  needs  to  be  drilled,  only 
one  speed  is  required,  and  though  the  speeds  of  the  two 
drill  heads  may  be  different  yet  both  heads  may  be  sim- 
ilar in  construction  and  possibly  may  be  exactly  alike. 
If,  for  instance,  one  hole  should  be  A in.  and  the  other 
1 in.,  we  would  probably  have  to  make  two  different 
sizes  of  drill  heads;  but  if  the  one  hole  were  A in.  and 
the  other  } in.,  there  would  not  seem  to  be  any  reason 
why  we  should  not  make  both  heads  the  same.  Assum- 
ing that  in  our  case  the  two  holes  are  of  near  enough 
equal  size  to  permit  of  the  use  of  the  same  drill  head, 
we  will  now  investigate  the  construction  of  this  head. 

We  will  put  the  drill  spindle  in  a simple  slide  and  key 
a gear  to  the  end  of  the  spindle  for  its  drive.  As  the 
depth  of  hole  to  be  drilled  is  always  the  same  we  do 
not  need  a complicated  mechanism  for  feeding  it  in  to 
the  required  depth  but  can  use  a simple  cam,  and  we 
will  provide  this  slide  with  a roller  upon  which  a cam 
can  work.  See  Fig.  6. 

This  arrangement  seems  to  fulfill  all  the  requirements 


FIG.  9.  CORRECTED  DIAGRAM  OF 
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of  the  drill  head,  except  that  it  has  no  adjustment  tar 
various  lengths  of  drills.  There  are  quite  a number  of 
ways  in  which  we  could  take  care  of  this  adjustment. 
For  instance,  by  putting  the  drill  in  a chuck  or  holder 
which  is  adjustable  in  the  spindle.  Such  a construction 
is  often  used.  Another  construction  for  the  same  pur- 
pose would  be  to  put  the  drill  spindle  in  a sleeve  and 
make  the  sleeve  adjustable  in  a longitudinal  direction. 
Still  another  construction  is  to  make  the  position  of  the 
cam  roller  adjustable  in  the  drill  head.  We  will  assume 
that  conditions  are  such  as  to  make  the  last  mentioned 
construction  the  most  attractive.  Fig.  7 is  a sketch 
which  we  will  make  of  this  selected  construction.  A 
roller  is  attached  to  some  piece  or  slide  which  is  adjust- 
able by  means  of  a screw  and,  of  coui'se,  must  be  clamped 
in  the  drill  head.  We  are  not  at  all  sure  yet  as  to  what 
exact  form  we  will  give  to  this  slide,  and  this  is  not  yet 
necessary.  It  is  better  not  to  have  very  definite  ideas 
as  to  the  form  and  details  of  a construction  too  early. 

The  drill  head  as  we  now  have  it  meets  all  conditions. 
It  has  a spindle,  a drive  for  the  spindle,  it  is  guided  in 
a slide — not  shown  in  the  sketch — there  is  a cam  and 
roller  for  the  feed,  and  there  is  means  for  adjustment. 

Analysis  of  Construction 

We  should  now  analyze  this  construction  and  see  if 
we  are  liable  to  get  into  trouble  at  any  point.  It  is  easy 
to  carry  out  all  the  details  of  the  construction,  but  there 
seems  to  be  one  point  where  we  have  missed  connection. 
We  have  a driving  gear  at  the  end  of  the  spindle  but 
we  have  no  means  of  operating  it.  This  seems,  then, 
to  be  the  next  item  of  which  we  should  take  care.  And 
so  we  produce  the  sketch  in  Fig.  8 which  shows  the  two 
drill  heads  in  diagrammatic  form  and  also  the  double 
drilling  and  milling  head.  Realizing  that  the  gear  A 
moves  in  the  direction  of  the  spindle,  either  on  account 
of  the  feed  or  on  account  of  the  adjustment,  we  see  that 
we  must  drive  it  either  from  a sliding  gear  or  from  a 
long  pinion.  Which  of  these  two  we  will  prefer  will 
probably  depend  on  the  amount  of  movement.  If  this 
amount  is  relatively  small  the  long  pinion  will  be  a 
simple  construction,  but  if  it  is  great  we  will  probably 
have  to  use  the  sliding  gear  construction.  We  will  make 
our  sketch  with  the  long  pinion  and  make  a mental  note 
of  the  alternative  construction. 

Seeing  the  relative  position  of  the  two  drill  heads 
makes  us  automatically  think  of  the  way  of  driving 
these  two  heads  from  one  source,  and  the  construction 
shown  in  the  diagram  looks  natural  to  us,  though  we 
realize  that  the  location  of  the  parts  may  make  it  neces- 
sary to  modify  this  construction  somewhat. 

We  now  check  this  latest  addition  to  the  construction 
of  the  machine.  If  the  two  drills  are  to  run  at  the  same 
speed  we  will  be  able  to  use  the  same  gearing  on  both 
drill  heads  and  miter  gears  at  the  junction.  If  there  is 
a relatively  small  difference  in  their  speeds  we  will  make 
up  this  difference  by  substituting  bevel  gears  for  miters, 
and  as  we  have  assumed  that  the  two  drills  are  of  very 
nearly  the  same  size,  we  do  not  need  to  look  further  into 
this  matter.  We  have  taken  care  of  the  common  drive 
and  the  relative  speeds.  We  must  now  check  up  the 
directions.  We  notice  that  if  one  of  the  two  drill 
spindles  turns  in  a right-hand  direction  the  other  drill 
spindle  will  turn  left-hand  which,  of  course,  is  not 
permissible.  We  can  correct  this  by  adding  an  idler  to 
one  of  the  two  drill  heads,  but  as  we  wish  to  make  the 
drill  head  serve  in  both  cases  this  solution  is  not  desir- 
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able.  Another  way  of  meeting  the  problem  is  to  change 
the  relative  location  of  the  bevel  gears  as  indicated  by 
the  dotted  lines. 

We  must  now  consider  the  combined  milling  and  drill- 
ing head.  Our  first  conception  of  this  device  is  shown 
in  Fig.  8.  The  direction  of  the  slide  is  such  that  we  can 
use  a small  cutter.  If  we  had  placed  this  combination 
opposite  the  other  drill  head  a larger  cutter  would  have 
been  necessary.  Of  course,  our  first  consideration  is 
to  use  such  a cutter  as  will  produce  the  piece  in  the  least 
amount  of  time.  At  a first  glance  it  might  seem  that 
the  larger  cutter  will  give  this  result,  because  the  dis- 
tance to  be  traveled  is  less.  However,  it  is  not  possible 
to  say  with  certainty  which  way  will  give  the  greatest 
economy  of  time  unless  we  know  the  dimensions  of  the 
piece  we  mill.  For  the  sake  of  clearing  this  matter  up 
somewhat  we  will  assume  that  the  dimensions  of  our 
piece  are  2x4  in.,  and  that  we  will  use  a 2J-in.  cutter 
going  the  long  way  and  a 5-in.  cutter  the  short  way. 

If  we  use  a 2J-in.  cutter  and  we  must  traverse  a piece 
4 in.  long  (and  being  a rough  casting  it  may  be  a shade 
longer) , we  should  allow  for  the  length  of  the  piece  plus 
the  diameter  of  the  cutter  and  a little  for  clearance — 
say  altogether  6?  in.,  and  if  we  should  mill  the  other 
way,  2 in.  plus  5 in. — say  71  in.  It  is  obvious  that 
feeding  in  the  direction  of  the  length  of  the  piece  is 
more  economical  because  we  have  a smaller  cutter 
traveling  a shorter  distance. 

The  writer,  being  in  possession  of  all  the  facts,  may 
just  as  well  divulge  the  secret  now;  it  will  save  him 
reopening  this  subject  later.  We  will  find  that  it  is  not 
necessary  to  have  the  cutter  travel  farther  than  needed 
to  bring  its  center  over  the  far  edge  of  the  piece.  In 
that  case  the  small  cutter  would  travel  51  in.  and  the 
large  cutter  41  in.  On  the  other  hand,  the  speed  of  the 
small  cutter,  meaning  the  number  of  revolutions  per 
minute,  may  be  twice  as  much  as  that  of  the  large 
cutter;  and  as  the  length  to  be  traversed  by  the  small 
cutter  is  not  nearly  twice  as  much  as  that  to  be  tra- 
versed by  the  large  one,  it  is  evident  that  the  arrange- 
ment as  shown  on  the  sketch  is  the  more  economical. 

We  have  arbitrarily  assumed,  at  least  in  the  sketch, 
that  the  milling  spindle  leads.  So  far  we  have  no  reason 
to  take  for  granted  that  this  will  make  the  best  arrange- 
ment, and  therefore,  before  we  look  into  the  details  of 
either  the  milling  or  the  drilling  spindle,  we  will  deter- 
mine what  is  the  most  economical  way  of  placing  them. 

If  the  relation  is  such  as  shown  in  Fig.  8 the  milling 
spindle  must  advance  not  less  than  6£  in.  before  the 
drill  spindle  can  begin  to  work,  because  we  would  not 
dare  to  leave  the  milling  cutter  over  the  work  while  the 
drill  spindle  is  drilling.  This  also  means  that  we  must 
feed  not  less  than  6f  in.  Anything  we  can  do  to  reduce 
this  amount  of  feed  will  speed  up  the  operation  and  will 
make  a number  of  the  elements  of  the  machine,  such  as 
cams,  of  smaller  dimensions.  If,  on  the  other  hand, 
we  should  make  the  drill  spindle  the  leading  one,  and  if 
the  position  of  the  rest  of  the  combination  slide  were  such 
that  the  drill  spindle  is  immediately  over  the  hole  to  be 
drilled,  as  shown  in  Fig.  9,  the  amount  of  feed  we  would 
need  would  be  the  radius  of  the  cutter  plus  the  length  of 
the  piece.  After  milling,  the  slide  would  return  to  its 
original  position  and  the  drill  spindle  would  begin  to 
work.  This  amount  would  be  5i  in.  which  is  consider- 
ably better  than  6£  in.  For  this  reason  we  will  change 
the  proposed  construction  to  that  shown  in  Fig.  9. 

( Continued  in  next  week’s  issue) 
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Economic  Aspects  of  Standardization 

Mass  Production  and  High  Wages  Impossible  Without  Some  Standardization — Technical 
Excellence  of  One  Standard  May  Be  Out-weighed  by  Economic  Value  of  Another 

By  E.  F.  DuBRUL 


SINCE  the  discovery  of  the  great  inventions  and 
the  beginning  of  the  industrial  revolution  that 
was  going  on  about  the  time  of  the  American 
Revolution,  modern  industrial  processes  have  developed 
more  and  more  through  the  division  of  labor.  The  in- 
dividual workman  is  no  longer  producing  the  whole 
product  that  the  consumer 
finally  gets;  but  almost 
every  article  that  is  used 
anywhere  is  the  work  of 
many  hands. 

In  the  United  States, 
with  relatively  high  labor 
costs,  mechanical  proc- 
esses have  developed  to 
the  fullest  extent  the  gen- 
eral system  known  as 
“mass  production.”  This 
means  that  industries  as  a 
whole  are  not  self-suffi- 
cient, but  are  interdepend- 
ent, depending  for  their 
supply  of  materials  and 
parts  on  some  elements, 
and  for  their  demand  on 
entirely  different  elements 
of  our  people.  This  very 
fact  requires  standardiza- 
tion, so  that  the  buyer  of 
supplies  can  know  when 
he  buys  from  several 
sources,  as  he  should  for 
his  own  protection,  that 
the  pieces  bought  from 
the  different  sources  will  equally  serve  his  purposes ; that 
means  that  they  are  standard,  as  far  as  he  is  concerned. 

But  other  reasons  exist  why  the  same  pieces  should 
and  do  become  standard  for  their  users.  These  reasons 
also  are  reasons  of  cost,  which,  by  mass  production,  is 
greatly  reduced,  as  every  one  knows.  Cheap  production 
depends  on  quantity  production.  Quantity  production 
makes  possible  the  gathering  together  of  engineering 
and  supervisory  talent  and  it  better  organizes  and 
directs  a given  body  of  men.  It  also  permits  better 
training  of  men  in  certain  operations,  and  the  raising 
of  the  standard  of  skill  by  specialization.  In  addition, 
it  permits  the  production  of  goods  of  better  quality, 
due  to  the  fact  that  besides  making  the  individual 
workman  more  skillful  on  specialized  operations,  it 
permits  the  design  and  production  of  machinery  and 
appliances  into  which  is  fixed,  once  for  all,  the  skill  of 
the  most  expert  workmen.  This  principle  is  known  as 
the  transference  of  skill  and  the  transference  of  thought 
from  men  to  machines.  The  automatic  screw  machine 
is  of  course  a leading  example  of  the  embodiment  of 
this  principle. 

Commercially,  in  addition  to  cheapness,  it  makes  for 
a wider  market;  and  there  is  the  element  of  prompt 
delivery.  The  manufacturer  of  a standardized  product 


can  better  afford  to  keep  in  stock  large  quantities  of 
such  product  than  he  could  products  that  are  not  stand- 
ardized and  whose  demand  may  therefore  be  entirely 
eliminated  by  some  change  in  taste  or  desire.  This  risk 
must  form  an  additional  element  in  the  cost  of  the 
manufacture  of  goods  that  are  not  standardized. 

Mass  production  of 
standardized  parts  not 
only  reduces  the  direct 
cost,  but  the  overhead 
costs  as  well,  such  as  en- 
gineering and  designing 
of  the  special  tools  and 
machinery  that  are  used 
to  make  the  standardized 
product.  It  reduces  the 
cost  per  unit  of  office  help 
and  supervision  all  along 
the  line ; and  this,  in  turn, 
becomes  reflected  in  the 
lower  price.  Standardiza- 
tion reduces  the  amount  of 
capital  required  to  operate 
the  business  using  stand- 
ardized parts,  because  one 
sure  effect  of  standardiza- 
tion is  to  reduce  a large 
variety  of  pieces  to  a few 
fixed  kinds. 

In  one  industry,  where 
ninety-six  different  kinds 
of  certain  parts  were  found 
to  be  produced,  these  have 
been  reduced  to  nine.  The 
producers  of  the  ninety-six  no  longer  have  to  have  the 
special  appliances,  no  longer  have  to  carry  stocks  and 
care  for  those  stocks  at  great  expense  for  storeroom 
labor  in  order  to  supply  demands  that,  in  many 
cases,  were  mere  whims  of  the  designers  of  the 
machines  in  which  these  parts  were  used.  The 
nine  standard  parts  could  be  produced  in  larger  quan- 
tities and  the  prices  of  the  nine  standard  parts  soon 
fell  to  one-third  of  the  former  prices  charged  for  any 
one  of  the  ninety-six  similar  parts  before  standardiza- 
tion. Another  effect  is  that  increased  accuracy  of  the 
standardized  parts  is  obtainable  with  less  expense  than 
the  inaccuracy  of  the  unstandardized  parts.  This  reason 
again  lies  in  the  principle  of  the  transference  of  skill, 
because  more  accurate  duplication  and  better  inter- 
changeability can  be  obtained,  the  larger  the  quantity 
to  be  produced;  this  again  being  due  to  the  fact  that 
with  the  larger  quantity  to  be  made  greater  investment 
is  justified,  in  special  machinery  of  a better  character, 
such  as  is  needed  to  produce  the  better  accuracy. 

The  agricultural  machinery  manufacturers,  in  sur- 
veying their  own  situation,  found  many  kinds  of  cast- 
iron  seats  used  on  agricultural  implements.  The  mere 
disclosure  of  this  situation  was  sufficient  to  demonstrate 
that  it  should  be  changed.  This  situation  had  grown 


OTANDARDIZATION  and  simplification 
^ are  the  order  of  the  day.  Long  a desirable 
development  from  the  competitive  scramble 
where  differences  between  various  allied 
products  scarcely  merited  the  name  of  dis- 
tinctions, they  are  coming  to  be  recognized 
as  essential  to  our  existence. 

It  will  be  the  engineer’s  job  to  suggest  the 
models  and  types  on  which  to  concentrate 
but  the  economist’s  task  to  select  the  best 
from  the  viewpoint  of  securing  the  greatest 
good  for  the  greatest  number.  Many  pet 
preferences  must  be  swallowed  or  compro- 
mised before  the  desired  end  is  achieved,  but 
if  it  is  possible  for  the  statesmen  of  the  great 
powers  to  agree  on  such  points  as  distinguished 
the  recent  disarmament  conference,  it  should 
certainly  be  possible  for  manufacturers  and 
users  of  paving  bricks  or  machine  tools  to  get 
together  on  matters  of  far  less  import. 
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so  that  even  in  the  same  company,  a mowing  machine 
had  one  kind  of  seat,  a hay  tedder,  that  was  used  a 
few  hours  afterwards,  had  a different  seat,  and  the  hay 
rake  had  still  a different  one.  Perhaps  even  now,  the 
manufacture  of  seats  may  be  taken  out  of  the  agri- 
cultural implement  concern’s  own  foundry  and  someone 
will  specialize  on  those,  selling  the  product  to  all 
manufacturers  of  agricultural  implements,  at  a price 
cheaper  than  they  could  afford  to  make  them  themselves. 
The  adoption  of  standardized  usable  parts  on  different 
machines,  as  in  this  case,  greatly  reduces  the  number 
and  kinds  of  parts  within  the  industry.  The  more 
standards  are  adopted  that  fit  diverse  industries,  the 
more  will  the  benefit  of  standardization  percolate 
through  our  whole  industrial  system. 

Standardization  makes  for  interchangeability  of  re- 
pair parts  and  better  service  to  the  consumer.  The 
automobile  industry  has  demonstrated  this  in  many 
ways.  The  automobile  supply  house  now  carries  stand- 
ard parts  of  many  kinds  that,  with  a very  few  sizes, 
enables  the  user  of  automobiles  to  procure  certain 
repairs  almost  anywhere.  If  the  same  methods  were 
adopted,  for  instance,  in  the  agricultural  implement 
line,  much  good  would  result  to  farmers.  Instead  of 
waiting  for  some  part  to  come  from  the  factory,  because 
it  is  special  to  the  extent  of  a slight  variation  in 
dimension  from  another  part,  the  hardware  store  could 
act  as  a service  station  for  all  sorts  of  implements  and 
carry  stocks  of  standardized  parts,  as  the  automobile 
supply  houses  do. 

The  determination  of  standards  is  a matter  that  re- 
quires the  best  thought,  because  as  standards  are 
adopted  and  come  into  common  use  a change  becomes 
exceedingly  difficult.  Therefore,  before  adoption,  care- 
ful study  should  be  made  of  the  proposed  standards  that 
they  may  be  the  best  that  it  is  possible  to  obtain  for 
the  purpose  intended.  This  requires,  in  some  cases, 
quite  extensive  research  on  seemingly  simple  things. 
At  times  it  requires  a compromise,  because  situations 
are  found  that,  while  one  thing  is  the  best,  another 
thing  somewhat  less  desirable  has  come  into  such  gen- 
eral use  that  the  cost  of  change  would  be  prohibitive 
and  would  greatly  exceed  any  benefit  that  the  better 
standard  would  present  over  the  poorer  one.  It  is  a 
matter  of  relative  worth  of  one  to  the  other,  balanced 
against  the  cost  of  the  change. 

Arguments  Against  Standardization 

At  times  some  men  raise  the  question  that  stand- 
ardization is  disadvantageous  because  standardization 
fixes  practice  in  certain  grooves  and  this  prevents 
progress  because  the  designer  of  the  improved  machine, 
or  what  not,  is  closely  confined  to  the  adopted  standards. 

This  argument  is  very  likely  to  be  over-done.  If 
any  material  progress  is  possible  by  deviation  from  a 
previously  adopted  standard,  the  newer  and  better 
standard  would  and  should  displace  the  older  and  less 
adequate.  The  passion  for  self-expression  in  design  is 
not  glways  true  progress.  Slight  variations  are  fre- 
quently confused  with  improvement.  They  look  large 
in  the  eyes  of  the  salesman  who  wants  a “talking  point,” 
to  show  the  ill-informed  buyer  wherein  his  machine  is 
different  from  the  others;  but  the  same  salesmen  will 
not  be  able  to  demonstrate  wherein  his  mere  variation 
is  any  better  than  others.  Such  variation  is,  of  course, 
not  true  progress.  Even  so,  true  progress,  unless  very 
radical  and  decidedly  advanced,  may  cost  too  much  in 
obsolescence  of  fairly  adequate  standard  devices,  includ- 


ing obsolescence  of  all  the  special  machinery  and  appli- 
ances used  to  produce  the  previous  standard  articles. 
On  the  whole,  the  general  experience  of  industry  does 
not  prove  that  the  benefit  of  so-called  progress  is 
sufficient  to  overcome  the  benefit  gained  by  the  reduc- 
tion in  cost  of  standardized  products  through  mass 
production. 

Standardization  in  Machine  Tools 

As  all  interested  in  the  machine-tool  industry,  either 
as  users  or  producers,  consider  the  questions  of  stand- 
ardization, they  will  find  many  things  in  which  stand- 
ardization is  desired. 

First,  there  is  the  elimination  of  unnecessary  sizes. 
It  is  said  that  lathes,  for  instance,  can  be  bought  from 
some  maker  or  other  in  any  interval  of  swing  from  9 to 
36  in.,  progressing  by  1-in.  steps.  Certainly,  no  good 
purpose  can  be  served  by  any  such  variety.  This 
variety  has  come  about  through  competitive  conditions. 
Some  buyers  perhaps  thought  they  wanted  a lathe  of 
19-in.  swing  because  an  18-in.  was  just  a trifle  too  small 
for  their  work,  and  some  lathe  builder,  hungry  for 
orders,  stood  ready  to  supply  the  19-in.  machine  at  a 
few  dollars  less  than  his  previous  standard  20-in.  ma- 
chine. So  another  size  was  added  to  his  line.  Or  else 
there  was  some  new  competitor  who  thought  to  slip  be- 
tween the  previously  established  intervals  and  gain 
trade  from  both,  and  rather  than  make  two  designs,  one 
for  18-in.  and  one  for  20-in.  swing,  made  only  one 
design  for  19-in.  Then  the  old  competitor  perhaps 
raised  his  head  and  tailstocks  only  1 in.  and  he  too 
offered  his  18-in.  machine  to  swing  19  in.  So  it  went, 
until  today  the  usual  designations  of  lathes  mean  very 
little.  Eighteen-inch  lathes  do  not  generally  swing  18 
in.,  but  considerably  more.  This  makes  the  problem  of 
purchasing  that  much  more  complicated.  It  does  not 
affect  the  small  jobbing  shop  which  can  use  a second- 
hand lathe,  many  years  old.  The  difference  in  price 
between  an  18-  and  a 22-in.  lathe  would  be  very  slight 
on  the  second-hand  market.  But  it  does  prevent  the 
standardization  of  equipment  in  manufacturing  shops, 
working  themselves  on  mass  production. 

We  saw  the  results  of  this  during  the  war.  Unable 
to  get  machines  of  the  same  make  to  the  fullest  extent 
required  in  a given  shop,  the  buyer  had  to  take  the 
nearest  thing  he  could  get,  and  what  he  finally  got  was 
a collection  that,  for  variety  of  sizes,  might  be  the 
fair  beginnings  of  a museum.  This  one  element  of 
variation  in  size  could  have  been  largely  avoided  had 
recognized  standard  sizes  been  accepted  and  adopted. 

So  it  went  through  many  other  lines  of  machine  tods. 
No  study  had  ever  been  made  to  determine  the  actual 
preference  of  users  as  disclosed  by  sales.  If  such  in- 
formation had  been  available,  the  machine-tool  industry, 
in  co-operation  with  the  users,  could  have  laid  down 
certain  standard  sizes  in  as  great  variety  as  were  eco- 
nomically demanded ; and  these,  when  accepted  as  stand- 
ard sizes,  would  have  controlled  that  situation.  Today, 
the  demands  of  users  can  be  made  manifest  through 
the  American  Engineering  Standards  Committee.  After 
investigation  that  will  disclose  what  the  user  has 
preferred  to  purchase,  and  also  after  investigation  of 
what  variation  in  sizes  is  actually  desirable,  the  un- 
necessary sizes  can  be  discouraged,  much  to  the  benefit 
of  both  producers  and  users.  As  a class,  the  users 
eventually  pay  for  all  the  waste  that  arises  from  un- 
n^essary  multiplication  of  sizes.  If  they  did  not,  the 
producers  could  not  long  exist.  If  this  waste  is  saved, 
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its  amount  can  be  diverted  to  the  production  of  other 
commodities. 

American  industry  can  retain  its  relatively  high 
wages  only  with  relatively  high  production  per  dollar 
of  wages.  This,  in  turn,  can  be  obtained  only  through 
greater  standardization  to  make  mass  production  pos- 
sible. Therefore,  standardization  has  a decided  inter- 
est for  the  consuming  elements,  who,  in  number  and  in 
amount  of  wages,  form  our  greatest  market. 

If  the  product  of  the  world  is  increased,  the  same 
percentages  of  the  increased  product  going  to  wages 
and  capital  and  management  means  a greater  amount 
for  all.  We  are  like  a family  who  has  an  apple  tree 
in  the  yard  of  its  house.  Given  the  same  climatic  con- 
ditions, that  apple  tree  will  produce  more  and  more 
apples  as  it  grows  older  and  larger,  and  each  member  of 
the  family  will  have  more  apples,  on  whatever  basis  of 
division  the  family  has  adopted.  But  if  the  apple  tree 
is  stunted  in  its  growth,  or  disease  attacks  it,  or  the 
frost  in  some  years  kills  the  crop,  then  the  members 
of  the  family  each  have  fewer  apples. 

Standardization  is  one  way  to  increase  the  industrial 
crop  of  products.  We  cannot  get  more  products  for 
consumption,  unless  the  world  produces  more  products. 
If  less  effort  were  put  to  fighting  about  the  division 
of  a small  crop  of  industrial  products,  and  more  were 
put  to  producing  a larger  crop,  the  world  would  cer- 
tainly be  better  off;  and  each  member  of  the  world 
family  would  have  more  goods  to  consume.  Standardi- 
zation is  one  way  of  increasing  the  crop,  and  a very 
effective  way,  as  has  been  shown  wherever  it  was  tried. 

Putting  Industrial  Cripples  Back  to  Work 

By  Dr.  W.  Gilman  Thompson 

Railroad  men,  both  executives  and  trainmen,  are 
viewing  with  increasing  interest  and  approval  the 
development  of  means  for  the  rehabilitation  of  indus- 
trial casualties  and  treatment  of  industrial  injuries  so 
as  to  put  the  man  back  on  his  job  again  with  the 
least  possible  loss  to  himself  and  his  industry. 

Industrial  hazards  naturally  have  been  reduced  mate- 
rially by  safety  devices  and  compensation  laws  that  make 
safeguarding  of  life  and  limb  compulsory.  But  the  vol- 
ume of  non-fatal  accidents  among  employees  of  railroads 
is  tremendous  nevertheless,  and  will  continue  to  be. 
Having  done  nearly  all  that  intelligence  can  suggest  to 
reduce  accident  frequency  the  condition  still  persists 
that  when  an  injured  man  is  discharged  from  a hospital 
with  his  wound  healed  or  his  fracture  mended  he  is 
in  many  cases  far  from  able  to  work  again.  In  some 
cases  he  will  never  regain  use  of  hand  or  foot  or 
nervous  control  sufficient  to  go  back  to  his  trade. 

This  situation,  so  serious  industrially  as  well  as  from 
the  human  side,  is  being  met  by  the  Reconstruction 
Hospital,  100th  Street  and  Central  Park  West,  New 


York  City,  in  a way  that  is  arousing  national  interest. 

As  an  example  of  what  industry  has  to  gain  from 
such  a hospital  and  its  complete  equipment  for  physio- 
therapy, there  is  the  case  of  an  employee  of  the  New 
York  Central  R.R.  who  fell  and  broke  both  bones  in 
one  of  his  legs.  He  was  treated  at  a general  hospital 
and  the  bones  set  properly.  But  after  four  and  a 
half  months'  treatment  he  was  still  wearing  the  plaster 
cast,  unable  to  put  his  foot  to  the  ground.  The  bones 
had  knit  perfectly  and  there  the  usual  hospital  treat- 
ment ended.  The  man  went  to  the  Reconstruction 
Hospital  and  received  a thorough  diagnosis  by  the 
complete  staff  of  specialists.  It  was  discovered  that 
the  trouble  was  not  in  the  broken  bones  but  in  the 
lost  functions  of  the  stiffened  joints  of  ankle  and  knee. 

He  was  given  treatment,  electrical  and  massage,  and 
on  the  re-educational  machines  in  the  gymnasium.  In 
ten  days  he  walked ; in  two  weeks  he  left  on  foot  with  * 
his  smiling  wife;  inside  of  six  weeks  he  was  back  at 
work. 

An  employee  of  the  Ontario  & Western  R.R.  is  being 
treated.  He  got  his  hand  caught  in  a machine  and  it 
was  mangled  badly.  The  general  hospital  sewed  up  the 
cuts,  bound  his  hand  and  arm  to  his  side  and  gave 
him  treatment  that  cured  his  hand  in  eight  months. 
They  were  then  through.  But  the  man  was  left  with 
a crooked,  distorted  and  useless  hand,  and  from  long 
disuse,  an  arm  and  shoulder  incapable  of  movement  and 
very  painful.  He  has  been  receiving  re-educational 
treatment  at  the  Reconstruction  Hospital  for  two 
months  now.  His  shoulder  is  limber  enough  so  that  he 
can  throw  a ball,  which  in  fact  is  one  of  his  exercises. 

All  but  one  finger  on  his  hand  are  under  his  control 
again.  Without  the  rehabilitation  treatment  with  its 
massage,  electrical  treatment  and  mechanical  exercises 
on  machines  peculiarly  fitted  for  the  purpose,  he  might 
never  have  regained  the  use  of  his  hand  and  his  shoulder 
would  have  grown  worse  instead  of  better. 

This  sort  of  treatment,  an  outgrowth  of  the  recon- 
struction needs  of  the  armies  during  the  war,  demands 
a special  sort  of  hospital  with  electro-therapy  and 
hydro-therapy  equipment  not  possessed  by  many  gen- 
eral hospitals,  as  well  as  a staff  of  surgeons  and 
diagnosticians  peculiarly  fitted  for  their  work.  But 
in  the  spread  of  such  hospitals  lies  a new  hope  for 
men  engaged  in  hazardous  industries  and  a new  oppor- 
tunity for  the  industries  themselves  to  bring  their 
trained  and  trusted  employees  back  again  after 
accidents. 

The  aim  of  the  directors  of  the  Reconstructs  Hos- 
pital is  to  make  it  an  institution  upon  which  other 
similar  hospitals  all  over  the  country  can  be  modeled, 
and  to  give  instruction  to  students  and  graduates  in 
the  modern  science  of  industrial  medicine  and  surgery 
as  well  as  training  nurses  for  service  in  industrial 
plants. 
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A Dual  Reduction  Rear  Axle 


Interesting  Cutting-off,  Drilling,  Boring  and  Milling  Methods  on  a Forged  Axle — 

Fixtures  Which  Facilitate  Easy  Handling 

By  FRED  H.  COLVIN 

Editor,  American  Machinist 


THE  making  of  the  dual  reduction  axle  for  the 
Mack  truck,  involves  some  interesting  machining 
operations,  as  will  be  seen  from  the  following 
illustrations.  These  axles  are'  made  at  the  Allentown, 
Pa.,  plant  of  the  International  Motor  Company,  this 
being  a new  plant  and  one  which  is  modern  in  every 
particular,  both  as  to  building  and  equipment. 

The  first  operation  is  sawing  the  forgings  to  length 


located  at  an  angle  with  the  center  opening  or  banjo  if 
we  use  the  terminology  adopted  in  the  shop. 

In  locating  the  axle  for  centering,  the  banjo  rests  on 
the  inclined  bar  A,  while  the  spring  pads  are  centered 
and  held  at  B and  C.  The  screws  D and  E prevent  the 
axle  shifting  during  the  centering  operation.  Center- 
ing heads  are  provided  at  each  end  of  the  machine,  these 
being  belt  driven  and  moved  to  the  work  by  the  handle 


TIG.  2.  ROUGH-TURNING  THE  ENDS.  FIG.  3.  ROUGH-BORING  AND  FACING  THE  BANJO 


(703  in.)  on  the  two  Racine  power  hacksaws,  shown  in 
the  foreground  of  Fig.  1.  These  hacksaws  are  located : 
at  the  proper  distance  apart  so  that  both  ends  of  the 
axle  can  be  sawed  at  the  same  time  with  a minimum 
of  attention  on  the  part  of  the  operator.  A “Little 
David”  air  hoist,  mounted  on  a light  overhead  traveling 
crane  which  serves  this  and  the  following  operation, 
makes  iA  easy  to  handle  the  forgings  from  the  floor 
to  the  cutting  off  machine  and  from  here  to  the  center- 
ing lathe  shown  in  the  rear.  In  both  of  these  opera- 
tions the  axles  are  located  by  the  spring  pads  which 
are  forged  integral  with  the  axle  itself  and  which  are 


F.  This  is  a special  machine  and  the  holding  fixtures 
have  been  so  designed  as  to  check  the  forging  dimen- 
sions so  as  to  insure  cleaning  up  at  all  points. 

The  axles  then  go  to  lathes  equipped  with  special 
chucks,  as  shown  in  Fig.  2,  which  rough-turn  the  ends 
to  in.  diameter,  a tolerance  of  0.002  in.  being  main- 
tained on  this  operation.  This  turns  the  axle  between 
centers  and  at  the  same  time  supports  the  banjo  and 
utilizes  it  for  driving  the  axle  during  the  rough-turning, 

The  rough-boring  and  facing  of  the  banjo  follows^ 
this  being  performed  on  a specially  equipped  Bullard 
boring  mill  as  shown  in  Fig.  3.  Here  again,  the  axle 
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FIG.  4.  DRILLING  THE  ENDS.  FIG.  5.  HEAT-TREATING  THE  ENDS 


is  located  by  the  spring  pads  which  fit  into  the  hold- 
ing fixtures  at  A and  B.  These  locate  the  pads  at  the 
proper  angle  while  clamps  C and  D center  and  hold  the 
axle  so  that  the  banjo  will  be  bored  and  faced  square 
with  the  two  ends.  Supporting  jacks  are  provided 


be  plainly  seen.  The  tool  G takes  a roughing  cut 
through  the  hole  and  after  it  has  reached  the  proper 
depth  it  is  fed  sideways  along  the  rail  so  that  tools  G 
and  H face  both  sides  at  the  same  time  and  the  correct 
distance  apart.  The  tool  I takes  a smoothing  cut 


FIG.  6.  THE  METHOD  OF  QUENCHING.  FIG.  7.  STRAIGHTENING  AFTER  HEAT-TREATMENT 


under  each  end,  one  being  shown  at  E,  while  the  banjo 
itself  is  centered  and  supported  on  the  outside  by  four 
angular  clamps  as  at  F. 

The  arrangement  of  the  tools  in  the  two  heads  can 


through  the  bore  but  the  finishing  is  left  to  a future 
operation. 

Next  comes  the  boring  of  a 2a]2-in,  hole  for  the  driving 
axle,  the  forging  being  reversed  and  the  holes  drilled 


FIG.  8.  FINISH-TURNING  THE  ENDS.  FIG.  9.  MILLING  THE  SPRING  PAD 
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from  each  end.  This  Is  done  on  a standard  22-in.  Lodge 
& Shipley  lathe  which  is  specially  equipped  with  the  bor- 
ing bar  shown,  and  uses  a heavy  oil  pressure  to  remove 
the  chips.  A type  of  gun  drill  is  used  which  has  proved 
very  satisfactory.  It  will  be  noted  that  two  cross- 
slide and  crossfeed  screws  have  been  removed  to  make 
room  for  the  head  which  carries  the  boring  tool. 

Heat-Treating  the  Axles 

The  axles  then  go  to  the  heat-treating  department 
where  the  ends  are  heated  in  the  specially  equipped 
furnace  shown  in  Fig.  5.  The  special  door  allows  the 
ends  of  five  axles  to  be  heated  at  once  and  eventually 
prevents  the  heating  of  the  banjo.  The  axles  are  then 
quenched  as  shown  in  Fig.  6,  this  showing  the  conveni- 
ent method  of  supporting  them  while  being  dipped  by 
means  of  the  yoke  A and  the  removable  pin  B.  The. 
axle  ends  are  then  reheated  and  drawn  to  270  Brinell 
harness.  Then  the  axles  are  tested  for  straightness  and 
if  necessary,  straightened  in  the  150-ton  hydraulic 
press  shown  in  Fig.  7.  The  form  of  the  bed  and  the 
substantial  supporting  block  require  no  further 
description. 

The  ends  of  the  axles  are  then  finish-turned  as 


PIG.  10.  MILLING  THE  KKYWAYS 


venience  and  facing.  The  lifter  E with  its  projecting 
pins,  can  easily  be  slid  into  place  and  used  in  lifting 
the  load,  the  pins  effectually  prevent  any  side  slipping. 
The  lifting  bar  can  remain  in  the  axle  during  the  opera- 
tion or  can  be  removed  at  will.  Another  lifting  bar  is 


FIG.  11.  DRILLING  AND  TAPPING  BANJO  HOLES.  FIG.  12.  DRILLING  PADS  FOR  SPRING  BOLTS 


shown  in  Fig.  8.  Supplementary  centers  are  used  and 
it  will  also  be  noted  that  a special  supporting  clamp  A 
covers  the  banjo  and  reaches  to  the  spring  pad.  The 
two  sides  of  the  clamps  are  held  together  by  through 
bolts  in  the  banjo  hole.  The  setscrews  at  the  end  aid 
in  stiffening  the  whole  piece  and  effectually  preventing 
its  springing  during  the  turning  operation.  The  clamp 
for  driving  is  shown  at  B. 

Milling  the  Spring  Pads 

A special  fixture  is  provided  for  milling  the  spring 
pads,  as  shown  in  Fig.  9,  this  operation  being  performed 
on  a Pratt  & Whitney  duplex  milling  machine.  The 
turned  portions  of  the  axle  are  supported  at  the  ends, 
as  at  A and  easily  operated  screw  jacks  B come  up 
under  the  spring  pad  and  take  the  downward  thrust  of 
the  milling  cutter.  The  pad  is  located  endwise  by  the 
screw  stop  C.  Stops  D and  E locate  the  angle  of  the 
banjo. 

The  method  of  handling  these  axles  by  the  overhead 
air  hoist  is  interesting,  both  from  the  viewpoint  of  con- 


shown at  G simply  to  show  just  exactly  how  it  is  made. 

A similar  fixture  is  also  used  on  the  No.  5 Cincinnati ' 
machine  shown  in  Fig.  10,  which  is  used  in  milling  the 
keyways  for  the  stop  collar  at  the  end  of  the  axle.  The 
large  milling  cutters  can  also  be  used  in  machining 
the  spring  pads  as  supplementing  the  other  machine. 

The  four  bolt  holes  are  next  drilled  through  the  rim 
of  the  banjo  by  means  of  the  portable  fixtures  shown 
in  Fig.  11.  This  positions  the  holes  lengthwise  with 
reference  to  the  axle  shoulders  and  centers  them  by 
the  axle  ends  themselves.  Quick-acting  clamps  fasten 
the  drilling  fixture  firmly  in  position,  under  the  Ameri- 
can radial  drilling  machine  shown. 

The  last  machining  operation  is  shown  in  Fig.  12, 
where  the  spring  bolt  holes  are  being  drilled  through 
the  spring  pads.  Here  the  holes  are  located  from  those 
previously  drilled  and  tapped  in  the  rim  of  the  banjo, 
by  the  plugs  A and  B.  Screw  jacks  support  the  spring 
pads  so  as  to  allow  a heavy  feed  to  be  taken  in  the  drill- 
ing operation.  Then  come  the  boring  and  final  inspec- 
tion, after  which  the  axles  are  ready  for  assembly. 
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Strength  and  Proportion  of  Industrial  Gears 

Charts  for  Determining  Strength  of  Industrial  Gears — The 
Formulas  and  Symbols  Used — Practical  Examples 

By  g.  e.  katzenmejyer 

R.  D.  Nuttall  Co 


TO  determine 
the  proper 
size  and  to 
calculate  the 
strength  of  gears, 
it  is  necessary  to 
know  one  of  the 
following: 

(a)  Horsepower 
of  drive  and  r.p.m. 
of  shafts  or  veloc- 
ity and  diameter  of 
gears,  (b)  Kilo- 
watts consumed  and 
r.p.m.  of  shafts  or 
velocity  and  diam- 
eter of  gears,  (c) 
Torque  in  shafts  in 
inch  lb.  and  r.p.m. 


STRENGTH 

FACTOR- 

Y 

Number  of 

R.D.N.  20* 

Standard 

Standard 

Teeth 

Involute  Stub 

20*  Involute 

Hi®  Involute 

12 

0.099 

0078 

0.067 

13 

0103 

0.083 

0.070 

14 

0.108 

0088 

0.072 

15 

oin 

0.092 

0.075 

16 

0.115 

0.094 

0.077 

17 

0.H7 

0096 

0080 

ie 

0.120 

0.098 

0.083 

19 

0.123 

0.100 

0.087 

20 

0.125 

0.102 

0.090 

21 

0.127 

0104 

0092 

23 

0.130 

0.106 

0.094 

25 

0.133 

0.108 

0.097 

27 

0.136 

0.111 

0.100 

30 

0.139 

0114 

0.102 

34 

0142 

0.118 

0.104 

38 

0145 

0.122 

0.107 

43 

0148 

0126 

0.110 

so 

0.151 

0.130 

0.112 

ti 

0.154 

0.134 

0.114 

75 

0.158 

0.138 

0.116 

100 

0.161 

0142 

0.118 

150 

0.165 

0.146 

0.120 

300 

0.170 

0.150 

0.122 

tach.  . 

0.175 

_.fii5£  _ 

0.IM 

(d)  Load  or  weight  lifted,  the  diameter  of  drum,  the 

velocity  of  the  lift  and  r.p.m.  of  driving  mem- 
ber (for  hoists). 

(e)  Diameter  of  shaft  and  r.p.m. 

In  addition  to  one  of  the  above  the  working  condition 
and  service  should  be  taken  into  consideration. 

These  symbols  will  be  used  in  th.e  equations  which 
follow : 

hp.  — Horsepower. 

W — Load  at  pitch  line. 

V = Velocity  in  feet  per  minute. 
kw.  — Kilowatts. 
r.p.m.  — Revolutions  per  minute. 

Te  — Traction  effect  at  car  wheel. 

M — Miles  per  hour. 

R = Ratio  of  gear  to  car  wheel. 

S = Working  Stress  of  material  from  chart 
No.  4. 


TABLE  (ABOVE).  STRENGTH  FACTORS  FOR  LEWIS  FORMULA.  FIG.  2 (BELOW).  CHART  FOR 


MINIMUM  PITCH  DIAMETERS 
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FIG.  1 (ABOVE). 


Velocity,  Feet  per  Minute 

CHART  FOR  OBTAINING  BORER.  FIG.  8 (BELOW). 
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CHART  FOR  VELOCITIES 
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•;  . fo  Find  H P.  per  Inch  of  Face 

Trace  on  horizontal  lint  toom  tht  style  of  tooth 
desired,  to  the  pitch , then  trace  on  the  vertical 
line  to  the  velocity,  then  on  the  horizontal  line  to 
the  right  for  HP  for  material  desired 


Fibre  Stress  of  Material 
Forged  Steel.  — ...  20.000 16. per  eg. in. 

Cast  Steel. .. ISjOOO  lb. per  sg. in. 

Bronze i 0,000  lb  per  sq  in 

Cast  Iron 8,000  lb  per  sq  in 

H tear  fa  or  Powhide.  . .5,000  lb  per  sq.  in. 


To  Find  Tooth  Load  at  lero  Speed 
Trace  on  the  horitontal  line  from  the  style  of 
tooth  desired  to  the  pitch,  then  trace  vp  on  the 
vertical  line  to  the  top  tor  the  load  for  the 
material  desired 


Arm  Sections 
Stalling  toad  - SPFY 
S«  Stress  of  materia/ 
P-  Circular  pitch 
Face 

Y«  Factor 


ling  toads  Pitch  radius 
if  Arms  x Stress  of  hxrterlgf 


t PFY  Pitch  radius 
No.  arms * 


K Arm 

+ M •» 


1 Cross  Arm' 
O-  $ •i-.TSG 


Oval  Arm 
0,  • $ 


A *04 bore  or  Hub  c/ia.  • 1.8  Bore.  See  chart  H0$ 

& • 125  bore  . See  chart  NB6  (For  a gear  with  O fact 
greater  than  !'/4  bore  /nake  equal  to  face,  far 
split  gears  make  to  soft  dotting,* 

C •QSSA  or  bead  did 2.24  bore.  See  chart  fttf 
O ■ See  arm  sections  or  chart  N97 


o • Vi  Q.  (Only  for  split  gears  or  / A Oval  arms  I 
E • D-*/4n  Taper  per  ft. 

E|*>  Vt  £ ( Only  for  split  gears  or  oval  arms) 

0 • See  arm  sections  or  chdrt  H*7 
Qj-  N*  0. 

H oCJFace  ( Only  tor  H or  cross  arms) 

1 m¥$0  (Only  tor  split  gears) 


K -Z25V 

l*  * 4.15  Arms 

M - 2A 

N 


See  chart  NtB 


FIG.  4.  CHART  FOR  DETERMINING  HORSEPOWER  AND  STANDARD  GEAR  PARTS 


Circular  Pitch. 
Diametral  Pitch. 
Face  of  gear. 


Y — Tooth  Factor  from  table  No.  1. 
PD.  — Pitch  Diameter. 

T = Torque  of  Shaft  in  inch-pounds. 
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FIG.  5.  HUB  DIAMETER.  LENGTH  AND  BEAD 

D — Diameter  of  shaft  or  bore  of  gear. 
. WV  TeM  T X r.p.m.  _ 

hp'  ~ 33,000  ~ 0375 


T = 63,025  X hp. 
r.p.m. 

kw.  — 1.34  hp. 
m hp.  X 33,000  kw.  X 44,102 
W — V ~ V 


63,025 

0.746  kw.  = 


D’  X r.p.m. 
80 


63,025  X hp. 

r.p.m.  X PITCH.  Rad. 

SPFY 


W 

Te  ~ ~R  ~ 


r 600  7 

1.600  + VJ 


.600  -f  VJ 

Teeth  in  gear  X 24  X Gear  Efficiency  X Torque  of  Motor 


M X dia.  of  car  wheel 
V = P.D.  X 0.262  X r.p.m.; 

V 


PJJ  — 0.262  r.p.m.’  rp-m'—  0.262  P.D. 


hp.  X 30 
r.p.m. 


Face  of  Spurs  = 3 to  4 times  circular  pitch. 

Minimum  face  of  Helicals  = 4 times  circular  pitch. 
Minimum  face  of  Herringbone  = 6 times  circular  pitch. 

To  reduce  the  work  involved  to  calculate  a set  of 
gears  use  the  charts  in  the  following  order: 

To  Find  Horsepower  of  Pinion 
Chart  No.  1 for  bore. 

Chart  No.  2 for  minimum  pitch  diameter  of  pinion  for 
a certain  pitch. 

Chart  No.  3 for  velocity. 

Chart  No.  4 for  horsepower. 


FIG.  C.  CHART  FOR  ARM  SECTIONS 
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I 3 ? £ § g § 

Piter.  Diam.  in  Inches 


RIM  THICKNESS,  RIM  BEAU  AND  FILLET 


To  Find  Horsepower  of  Gear 

Teeth  in  gear  — teeth  in  pinion  X ratio  of  reduction 
desired. 

Velocity  same  as  for  pinion. 

Chart  No.  4 for  horsepower. 


To  Design  Gear  Refer  to  Chart  No.  4 

Chart  No.  1 for  bore. 

Chart  No.  5 for  hub  diameter,  hub  length  and  hub 
bead. 

Chart  No.  6 for  arm  section. 

Chart  No.  7 for  rim  thickness,  rim  bead  and  radius 
connecting  bead  and  arm. 

Example: 

Wanted  a pair  of  spur  gears  to  transmit  30  hp.,  the 
driving  shaft  to  run  at  1,000  r.p.m.  and  driven  shaft  at 
100  r.p.m.  Pinion  to  be  forged  steel  and  gear  cast  steel 
14J  deg.  involute. 


Horsepower  of  Pinion 


Bore 


-4 


hp.  X B0 
r.p.m. 


O X 80 
1,000 


1.34  in.  say  Is  in.  or  take  reading 
from  chart  No.  1. 

For  approximate  pitch  diameter  of  pinion  consult 
chart  No.  2. 

From  1 2-in.  bore  trace  to  the  4-pitch  line  and  read 
31-in.  pitch  diameter. 

31-in.  pitch  diameter  X 4-pitch  = 13  teeth. 

V = P.D.  X 0.262  X r.p.m.  = 31  in.  X 0.262  X 


1,000  = 851  ft.  per  minute, 
or  take  reading  from  chart  No.  3. 

r 600  1 

WF  = load  per  inch  of  face  = SPY  I gQO  + Vj' 

4 D.P.  = 0.7854  in.  P;  Y for  13  teeth  = 
0.70. 

T 600  1 

WF  = 20,000  X 0.7854  in.  X 0.070  X [ 600  + 851  J 
= 454  lb. 


. WFV  454  X 851  . 

kp - — 33,000  33,000  ~ 11,7  hp*  ^ 

face  or  take  reading  from  chart  No.  4. 

Face  of  spur  = 3 or  4 times  circular  pitch. 
0.7854  in.  X 3J  in.  = 21  in.  face 
11.7  hD.  V 23  in.  = 32.17  hp. 


Horsepower  of  Gear 

13  teeth  in  pinion  X ratio  16  to  1 = 130  teeth  in  gear 
F for  130  teeth  = 0.119. 

r 600  1 

WF  = 15,000  X 0.7854  X 0.119  [6oo'+  85lJ 
= 579  lb. 

hp.=  = 14.94  hp.  per  inch  of  face  or 

take  reading  from  chart  No.  4 
14.94  hp.  X 2.75  in.  = 41  hp. 


Design  of  Gear,  Refer  to  Chart  No.  4 
Bore  = 30  :^0  80  = 2.9,  say  3 in.,  or  take  reading 

from  chart  No.  1. 
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Hub  diameter  = bore  X 1.8  = 3 in.  X 1.8  = 5.4  in., 
say  51  in.,  or  take  reading  from 
chart  No.  5. 

Hub  length  = bore  X U = 3 X IHn.  = 33  in., 
or  take  reading  from  chart  No.  5. 

Hub  bead  diameter  = bore  X 3.24  = 3 X 3.24  in., 

= 6.72  in.  say  6i  in.  or 
take  reading  from  chart 
No.  5. 

130 

D = arm  width ; Dt  = arm  thickness ; P.D.  — 4 = 
32.5  in. 


PFY  pitch  rad 
No.  of  arms 


0.7854  in.  X 2.75  X 0.119  X 16-25  m 
6 


= 0.695  in. 


D“-2-C 


3927 


2 


< 


0J195in.  _ 
0.3927 


2 f'  1.77  = 2 X 1-21  in.  = 2.42  in.  say  21  in. 

D,  = 1 D = H in.,  or  consult  chart  No.  4 for  load  of 
130  teeth,  4 P,  141  involute  and  read,  1,700  lb. 
Then  from  chart  No.  6 take  reading  of  oval 
arm  section  of  2 1 in.  for  D and  1 D = 11  in. 
for  £>„ 

E=D  — f in.  per  foot  X length  of  arm  from  hub 
diameter  to  rim 


— D 


l 


— 21  in.  — ^ 


/Rimdia.  — Hub  dia.  X 5 in-  per  foot\ 
2 / 
30 J jn.  — 51  in.  X 3 \ _ 

2 X 12  / 


2.50  — 0.80  = 1.70  in.  or  1J  in. 

k~  1.75  in.  , . 

E,  — — o — = l in. 


J 0.5  teeth 


J=  ’ 


<1 


arms 


5 X 130 


D.P. 


= 0.56  in.,  or  take 


reading  from  chart  No.  7. 

E = 11  J — U X 0.55  in.  = 0.6875  in.,  or  take  read- 
ing  from  chart  No.  7. 


L = 


P.D.  32.5  in.  . . 

ITarms  " 4006  = 127  m-  say  11  ,n  - or  teke 
reading  from  chart  No.  7. 


Elimination  of  Unnecessary  Lines 

The  Fabricated  Production  Department  of  the  Cham- 
ber of  Commerce  of  the  United  States  gives  the  follow- 
ing example  of  what  can  be  accomplished  in  the 
elimination  of  unnecessary  lines.  A manufacturer  of 
pipe  and  fittings  tells  the  story  of  what  was  accom- 
plished in  his  plant  on  standardization  of  product.  His 
experience  should  prove  of  value  to  other  branches  of 
industry. 

“The  manner  in  which  this  problem  of  excess  variety 
came  to  our  attention  was  through  the  fact  that,  al- 
though we  had  large  inventories  in  the  aggregate,  we 
also  had  huge  shortages  in  many  lines.  Evidently,  we 
had  considerable  dead  stock  on  our  hands.  We  were 
unable  to  give  our  customers  the  best  service.  We  had 
large  sums  frozen  in  slowly  moving  merchandise  inven- 
tories and  were,  consequently,  losing  profits. 

“We  catalogued  some  17,000  different  items  of  our 
own  manufacture,  but  a most  casual  glance  through  our 
stores  records  indicated  that  there  were  hundreds,  if 


not  thousands,  of  these  items  in  the  slowly  moving  class. 
We  decided,  therefore,  to  determine  which  were  the  500 
fastest  moving  or  most  significant,  items.  In  order  to 
do  this,  we  tabulated  by  pieces  and  by  weight  our  yearly 
sales,  in  terms  of  orders  received  at  the  factories,  for 
a period  of  five  years,  and  determined  the  yearly  aver- 
ages over  this  period.  We  found  it  expedient  to  expand 
our  list  so  as  to  include  610  items. 

“What  did  this  simple  analysis  reveal  ? It  showed  us, 
much  to  our  surprise  that  between  60  and  65  per  cent  of 
our  tonnage  output  is  represented  by  these  610  items. 
The  answer  was  obvious.  Thousands  of  the  other  items 
are,  no  doubt,  very  essential  to  the  community,  but 
there  are  also  thousands  of  the  other  items  for  which 
standard  material  can  be  substituted.  Our  thought  is 
to  increase  the  size  of  our  list  of  fast  moving  items, 
so  as  to  embrace  all  items  which  we  would  stock.  All 
other  material  would  be  considered  as  special  and  made 
on  order  only. 

“By  co-ordinating  our  production  with  the  demand 
for  these  important  items  so  as  to  always  have  them  in 
stock,  we  hope  to  persuade  the  trade  to  take  the  standard 
material,  and  receive  immediate  delivery,  rather  than  to 
wait  for  a somewhat  modified  pattern.  The  co-ordina- 
tion of  our  sales  and  production  is  the  extremely  im- 
portant consideration,  as  this  will  enable  us  always  to 
supply  our  customers;  it  will  allow  us  to  maintain  our 
inventories  at  the  minimum,  giving  us  a maximum  turn- 
over, and  tying  up  a minimum  of  investment  in  mer- 
chandise.” 


Orders  and  Acknowledgments 

By  L.  G.  Stebbins 

Nearly  every  purchasing  agent  has  some  method  or 
system  of  insuring  the  prompt  acknowledgment  of 
orders.  This  is  a very  important  part  of  the  purchas- 
ing agent’s  work,  as  from  a legal  standpoint  it  is 
desirable,  and  in  many  cases  necessary,  to  obtain  a 
written  acknowledgment  of  an  order,  so  that  evidence 
of  a complete  contract  may  exist  if  a suit  at  law  be- 
comes necessary.  A simple  system  for  handling  this 
matter  is  described  in  the  following  paragraphs. 

A carbon  copy  of  each  order  is  made  out  and  kept  on 
the  desk  of  the  purchasing  agent,  or  his  assistant. 
These  copies  are  referred  to  daily,  properly  marked 
with  the  date  acknowledgment  is  received  and  the  car- 
bon copy  filed  alphabetically  to  await  receipt  of  the 
goods.  • 

If  no  acknowledgment  or  invoice  is  received  after  a 
reasonable  length  of  time,  a short  letter  is  written  to 
the  concern  with  which  the  order  was  placed,  asking  for 
an  acknowledgment  of  the  order.  There  should,  however, 
be  close  co-operation  between  the  various  departments  so 
that  a letter  will  not  be  sent  out  asking  for  an  acknowl- 
edgment when  an  invoice  for  the  goods  has  already 
been  received.  Some  large  concerns  have  printed  forms 
asking  for  acknowledgments;  these  are  sent  out  with 
orders. 

It  is  better  to  write  an  original  letter  asking  for 
acknowledgment,  when  necessary,  rather  than  to  send 
out  a printed  form  which  is  not  likely  to  get  prompt 
attention. 

The  acknowledgments  as  received  are  kept  in  a spe- 
cial desk  file,  and  when  the  goods  have  been  received 
and  the  transaction  closed,  the  acknowledgments  are 
destroyed. 
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Machine  Tool  Builders  Hold  Spring  Meeting 

Optimistic  Gathering  Devotes  Itself  Strictly  to  Business — New  Constitution  Adopted 
After  Careful  Consideration — Joint  Standards  Committee  Gets  Under  Way 


THE  most  noticeable  feature  of  the  semi-annual 
meeting  of  the  National  Machine  Tool  Builders 
Association  was  the  general  air  of  optimism  and 
confidence  in  the  future  that  was  evident  on  all  sides. 
Compared  to  the  deep  blue  tinge  of  the  previous  meet- 
ing in  New  York  and  the  gloom  of  a year  ago  the 
change  was  pronounced. 

The  convention  was  held  at  the  Hotel  Traymore  in 
Atlantic  City  and  was  not  so  well  attended  as  usual, 
which  is  not  surprising  in  view  of  the  depth  of  the 
depression  through  which  the  industry  has  been  pass- 
ing. No  outside  speakers  were  present  and  only  one 
open  session  was  held,  on  Tuesday  morning,  April  25, 
at  which  the  reports  of  the  officers  were  presented. 
In  the  afternoon  an  executive  session  went  over  the 
new  constitution,  as  presented  by  0.  B.  lies  of  the 
International  Machine  Tool  Co.,  article  by  article,  and 
adopted  it  almost  without  question. 

Wednesday  was  devoted  to  meetings  of  the  members 
of  the  different  group  committees  and  the  convention 
broke  up  on  Thursday. 

Important  Meeting  on  Standardization 

Probably  the  most  important  action  taken  at  the 
convention,  aside  from  the  adoption  of  the  new  con- 
stitution, was  the  standardization  meeting.  General 
Manager  DuBrul  and  eight  or  ten  of  the  members  met 
with  a committee  of  the  American  Society  of  Mechan- 
ical Engineers  to  formulate  plans  of  organization  for  a 
joint  committee  on  the  standardization  of  machine  tool 
elements  to  sponsor  standards  of  this  sort  under  the 
American  Engineering  Standards  Committee.  C.  B. 
LePage,  assistant  Secretary  of  the  A.  S.  M.  E.  in 
charge  of  standards  work,  was  present  and  told  of 
the  methods  of  establishing  standards  under  the  direc- 
tion of  the  A.  E.  S.  C.  The  members  of  the  com- 
mittee present  were  H.  E.  Harris  of  the  H.  E.  Harris 
Engineering  Co.  of  Bridgeport,  Conn.,  E.  R.  Norris 
of  the  Westinghouse  Electric  & Manufacturing  Co., 
F.  H.  Colvin  of  American  Machinist  and  F.  0.  Hoag- 
land  of  the  Reed-Prentice  Machine  Tool  Company. 

It  was  finally  decided  to  appoint  a kind  of  steering 
committee  to  be  composed  of  the  five  members  from 
the  A.  S.  M.  E.  representing  engineers  and  users  of 
machine  tools,  and  five  members  of  the  National  Ma- 
chine Tool  Builders  Association  to  represent  the 
producers,  one  for  machines  using  revolving  tools,  one 
for  machines  where  the  work  revolves,  one  for  machines 
with  reciprocating  tools  such  as  planers  and  shapers, 
one  for  grinding  machines  and  one  for  presses  and 
forging  machines.  The  actual  work  of  investigating 
and  recommending  standards  will  be  done  by  sub- 
committees of  the  different  groups  of  machine  tool 
builders  sitting  with  representatives  of  the  users  and 
engineers.  Their  findings  will  be  cleared  through  the 
main  committee. 

It  is  a matter  for  congratulation  that  steps  have 
finally  been  taken  to  start  the  work  of  standardization 
in  the  machine  tool  industry,  so  much  needed  for  many 
years.  Present  plans  call  for  consideration  of  very  few 


elements  at  the  beginning,  dimensions  of  T-slots  being 
the  first  on  the  list.  The  progress  of  the  work  will 
be  closely  followed  by  American  Machinist  as  a de- 
velopment which  has  long  been  advocated  editorially. 

High  Spots  in  President  Tuechter’s  Address 

Some  of  the  salient  points  in  President  A.  H. 
Tuechter’s  address  follow: 

As  I look  back  on  the  last  eighteen  months,  it  saddens 
me  to  think  of  what  the  machine  tool  business  has  gone 
through,  and  of  the  unnecessary,  avoidable  losses  it  has 
suffered.  For,  as  I look  about,  I see  other  industries  that 
are  much  better  off  because  they  were  ready  for  the  slump 
— good  association  work  warned  them  of  what  was  coming. 
How  much  loss  our  industry  could  have  been  saved  if,  before 
1920,  we  had  developed  the  constructive  service,  such  as 
we  have  been  developing  by  the  last  sixteen  months’  work! 

The  Bible  tells  us  that  “He  who  perseveres  to  the  end  shall 
be  saved.”  Surely  those  lacking  in  perseverance  are  out  of 
place  in  the  machine  tool  business.  From  the  high  peak 
of  war  in  1917  or  1918,  machine  tool  demand  has  dropped 
to  the  worst  condition  any  of  us  have  ever  seen,  and  prob- 
ably relatively  the  worst  the  industry  has  ever  known.  But 
are  we  down-hearted?  No!  Emphatically  no!  Serious, 
we  are,  of  course;  who  wouldn’t  be  serious  in  times  like 
this,  with  orders  dragging  bottom  for  nearly  two  years 
past?  The  slow  recovery  of  the  world  from  its  war  debauch 
affords  good  reasons  for  us  to  take  a serious  view  of  life 

i'ust  now.  But  are  we  Bupine?  Crushed?  Far  from  it. 
ivery  well  run  shop  in  the  industry  has  been  overhauled; 
its  equipment  is  put  in  tip-top  shape,  ready  to  go  when  the 
world  gives  the  word.  The  drafting  room  of  every  well 
run  shop  is  busy  on  improvements.  When  the  world  again 
needs  new  machine  tools,  we  will  be  there  with  tools  so 
good  that  the  world  will  have  to  throw  its  old  ones  on 
the  scrap  heap.  Preseverance  and  courage  have  always 
marked  this  industry  in  every  depression,  and  they  mark 
it  now,  as  always  before. 

Value  op  Better  Statistics 

Many  of  us  must  make  machines  in  advance  of  demand, 
and  have  them  ready  when  the  .demand  comes  on  us. 
Through  lack  of  definite  information  on  machine  tool  de- 
mand, some  of  us  over-estimated  our  demand  and  thereby 
caused  ourselves  large  losses.  We  had  no  lookout  to  warn 
us  of  the  dead  calm  into  which  we  were  heading  and  in 
which  we  have  been  wallowing  for  months. 

Some  members  now  feel  that  the  calm  will  be  so  dead  for 
months  or  years  to  come  that  we  don’t  need  a lookout.  All 
signs  are  now  against  that  short-sighted  attitude.  Mr. 
DuBrul  has  pointed  out  that  in  times  past,  before  we  got 
orders,  the  world  had  to  save  up  funds  to  buy  machinery, 
and  only  after  those  funds  were  at  hand,  did  our  orders 
come  on.  Watching  the  situation  as  to  available  capital 
will  enable  us  to  forecast  the  right  time  and  the  wrong 
time  to  lay  in  the  stocks  we  need.  If  our  various  groups 
will  only  help  to  make  our  statistics  more  complete,  we  need 
not  repeat  our  old  mistakes.  Without  them  we  will  still 
have  only  rumors  and  hunches  by  which  to  guide  ourselves. 
On  the  revival  we  might  easily  wait  too  long  before  starting 
up  our  idle  shops.  When  demand  again  becomes  strong 
enough  to  support  us,  we  do  not  want  to  find  our  stock- 
rooms  bare,  when  we  should  have  stocks  on  hand.  We  do 
not  want  to  find  ourselves  trying  to  reorganize  our  forces 
after  the  labor  market  has  been  swept  clean.  _ A strong 
demand  could  easily  creep  upon  us  unawares,  just  as  our 
overstocking  came  about,  unless  we  have  an  observer  who 
can  read  the  business  weather  signs  that  indicate  the  return 
of  demand. 

If  Europe  settles  down  to  work  instead  of  waste,  the 
endless  wants  of  the  world  may  create  demand  faster  than 
we  now  think.  We  surely  do  not  wish  to  be  caught  napping 
again,  and  we  need  not  be,  with  a wide-awake  lookout  to 
give  us  warning  that  the  wind  is  freshening  off  in  the 
distance.  This  industry  certainly  needs  someone  whose 
duty  it  is  to  note  the  shadows  that  coming  events  may  l?e 
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easting,  unobserved  by  the  busy  executive  who  has  many 
things  to  do.  _ This  industry  needs  the  best  service  of  this 
sort  that  it  is  possible  to  get,  because  we  have  so  many 
complicated  problems  to  solve,  particularly  in  this  excessive 
depression.  I am  convinced  that  we  have  just  the  sort 
of  lookout  we  need. 

The  industry  should  not  falter  in  the  work  it  has  started, 
and  by  which  it  can  again  put  itself  in  a healthy  condition. 

Today  we  have  progressed  far,  but  much  more  remains 
to  be  done.  Standardization  and  statistics  are  the  two 
big  things  ahead  of  us.  Statistical  reports  have  been 
valuable  to  a few  groups  who  have  started  them.  They 
become  more  valuable  as  time  goes  on.  We  ought  to  make 
our  statistical  work  cover  every  branch  of  the  industry. 
That  work  repays  active  co-operation  of  the  members  in 
each  group.  As  more  groups  join  in,  we  can  construct  that 
reliable,  trustworthy  barometer  that  our  manager  has  been 
so  anxious  to  give  us. 

The  wide  variety  in  outlet,  size  and  cost  of  the  various 
machines  made  by  our  members,  makes  it  possible  for  us 
to  get  a more  reliable  forecast  than  almost  any  other. 
Piecing  our  own  information  with  that  of  other  industries 
is  the  job  that  must  go  along  with  the  betterment  of  our 
own  statistics. 

Demand  for  heavy  machinery  is  preceded  by  abundance 
of  long  time  investment  funds,  which  is  gaged  by  bond 
yields.  Demand  for  light  machinery  is  preceded  by  abun- 
dance of  short  time  funds,  gaged  by  commercial  paper 
rates.  Dr.  Whaling,  of  Cincinnati,  predicts  the  demand 
for  iron  and  steel  for  some  producers  several  months  ahead 
with  uncanny  accuracy.  We  are  learning  how  demand  for 
our  various  types  of  machines  tie  in  with  iron  and  steel. 
If  a few  representative  concerns  will  give  our  manager  the 
figures  on  the  past,  as  to  orders  and  shipments,  he  can 
work  out  the  past,  and  from  that  we  can  make  better  esti- 
mates on  the  future.  Then,  we  will  be  able  to  tell  better 
how  to  steer  our  businesses.  Nothing  but  good  can  result 
from  that  sort  of  work.  It  is  worth  far  more  than  the 
little  trouble  it  takes  to  dig  back  into  old  records  to  work 
this  out.  Let  us  dig  out  our  old  mistakes  and  let  our  newer 
knowledge  help  us  to  avoid  repeating  them. 

Importance  op  Standardization 

Our  industry  has  been  backward  in  standardization,  but 
we  are  now  able  to  report  definite  progress.  The  Ameri- 
can Engineering  Standards  Committee  has  invited  us  to  ac- 
cept joint  sponsorship  with  the  American  Society  of  Me- 
chanical Engineers  on  the  project  of  standardization  of 
small  tools  and  machine  tool  elements. 

The  first  project  to  be  considered  is  T-slots.  This  element 
is  common  to  all  machine  tools,  but  when  gone  into,  is 
found  to  have  some  decidedly  important  features. 

It  must  be  confessed  that  the  machine  tool  industry  has 
no  definite  standards  that  have  been  duly  accepted  and 
promulgated  as  such. 

Our  customers  are  demanding  standardization.  Only 
recently,  a builder  of  a certain  type  of  machines  was  re- 
quested to  make  a certain  minor  change  in  his  machine 
that  only  involved  boring  a hole  to  one  dimension,  rather 
than  the  dimension  used  by  the  builder.  The  user  had  over 
$5,000  worth  of  equipment  which  he  was  using  on  a machine 
of  another  make,  which  would  have  been  useless  unless  the 
hole  were  bored  to  the  proper  dimensions  on  the  machine 
he  was  then  buying.  Standardization  of  one  hole  saved 
$5,000  to  that  customer. 

In  England,  the  Machine  Tool  Builders  Association  has 
arrived  at  a standard  for  milling  machine  spindles,  so  that 
in  the  future,  every  milling  machine  build  in  England  will 
be  able  to  use  the  same  face  mills,  arbors,  etc.,  that  are 
used  on  every  other  English  milling  machine.  It  is  under- 
. stood  that  the  English  standard  is  based  on  some  American 
practice. 

If  men  think  that  there  is  not  much  to  standardize,  let 
them  think  only  of  those  two  instances  and  they  will  surely 
recognize  that  we  are  lax  in  our  attitude,  if  we  do  not 
actively  engage  in  this  sort  of  work.  Not  only  will  we  be 
lax  in  our  attitude,  but  we  shall  lose  money  by  losing  orders, 
unless  we  enter  into  it. 

Report  of  General  Manager  DuBrul 

The  world  has  been  going  through  the  worst  depression 
it  has  ever  known.  The  machine  tool  industry,  that  in  its 
very  nature  must  have  deeper  depressions  than  other  indus- 
tries, has  not  been  able  to  escape  the  general  conditions. 

An  association,  to  be  successful,  must  essentially  be  an 
information  bureau.  Valuable  information  about  any  in- 
dustry can  only  be  gathered  from  the  members  of  the  indus- 
try. Much  of  th-t  information  lies  useless  simply  because 


it  is  scattered  and  not  co-ordinated.  Gathered  together  in 
one  place  and  pieced  together  in  a systematic,  co-ordinated 
whole,  each  fragment  of  information  becomes  more  valuable 
to  the  man  who  contributed  it  than  it  was  by  itself  in  his 
sole  possession. 

To  gather  and  co-ordinate  information  requires  two 
things:  the  first  being  the  spirit  of  co-operation.  Industries 
that  have  developed  this  spirit  to  the  greatest  extent  have 
made  the  greatest  progress  as  industries;  and  the  individual 
firms  who  are  the  best  co-operators  eventually  make  the 
greatest  individual  progress  in  these  progressive  industries. 
The  second  requirement  is  money  to  support  the  co-opera- 
tive work.  Industries  that  spend  money  freely  but  judi- 
ciously on  their  associations  get  the  most  information  per 
dollar  spent. 

Information  Worthless  If  Not  Used 

But  merely  collecting  this  valuable  information  is  not 
enough.  The  members  must  learn  how  to  use  it,  and  must 
use  it,  if  they  are  to  get  their  money’s  worth.  No  man’s 
business  stands  alone.  Every  business  is  merely  a part 
of  the  huge  co-operative  system  by  which  the  world’s  wants 
are  supplied  from  day  to  day.  Inside  your  plants  you  are 
successful  because  you  organize  co-operation  of  producing 
elements.  You  must  have  co-operation  of  your  suppliers 
to  get  your  materials  at  the  right  time  and  the  right  price. 
Your  customers  must  have  your  co-operation  to  get  your 
products.  Whole  industries  co-operate  with  other  indus- 
tries, in  the  last  analysis,  and  information  exchanged  be- 
tween industries  is  wonderfully  helpful.  If  the  blast  fur- 
naces as  a whole  had  information  as  to  foundry  activity 
as  a whole, _ they  could  produce  in  advance  of  the  actual 
orders  for  iron,  and  the  consumers  would  not  suffer  the 
present  swift  movements  of  prices  caused  by  shortage  of 
supply,  which  is  due  to  ignorance  of  the  course  of  demand 
for  foundry  products.  Instances  of  this  kind  can  be  multi- 
plied without  end.  But  the  information  must  be  used  by 
the  individual  in  his  own  business,  or  it  will  be  a childish 
expense  to  gather  it.  An  association  is  not  only  a means 
of  gathering  information,  but  is  a means  of  spreading 
knowledge  of  how  to  use  the  information.  It  is  the  post- 
graduate school  in  the  University  of  Hard  Knocks.  Those 
who  look  on  it  in  that  light  gain  benefits  far  more  than 
proportional  to  their  expenditure  of  dues.  No  other  uni- 
versity can  recruit  a faculty  of  so  many  experts  who  are, 
as  a body,  able  to  throw  light  on  such  a variety  of  problems 
as  any  first-class  trade  association  has  among  its  members. 

Business  Conditions  in  the  Industry 

From  the  figures  we  have,  it  is  safe  to  judge  that  since 
the  month  of  July,  the  shipments  and  orders  of  machine 
tools  have  been  gradually  increasing.  The  increase  is 
slow,  but  it  is  encouraging  to  note  that  there  is  an  increase. 
It  would  probably  be  imprudent  for  machine  tool  builders 
to  count  on  a very  fast  increase.  Just  now  optimism  is 
spreading  through  the  country,  and  yet  this  optimism  may 
be  premature  for  the  machine  tool  trade.  There  are  many 
conditions  operative  in  the  business  world  that  make  a 
swift  recovery  extremely  improbable,  and  only  if  it  is  slow 
will  it  be  a sound  recovery. 

One  encouraging  thing  is  that  more  and  more  members 
of  this  association  are  giving  serious  study  to  the  neces- 
sary cycles  in  which  this  industry  is  bound  to  run,  and  are 
basing  their  policies  for  the  future  on  that  study.  Some 
of  our  members  have  learned  the  hard  lesson  that  it  costs 
too  much  to  depend  on  blind  guess  work  and  mere  hunch 
playing  in  laying  out  their  business  policies.  Every  week 
the  office  gets  a number  of  letters  asking  very  keen  ques- 
tions in  connection  with  different  cyclical  phases  of  the 
machine  tool  business.  These  questions  show  that  some  of 
our  members  are  giving  serious  study  to  the  fundamental 
factors  and  conditions  of  business  in  general,  as  these 
affect  the  machine  tool  business. 

The  last  two  years  have  seen  some  remarkable  changes 
in  the  business  policy  of  large  concerns.  Banks,  merchan- 
dising and  manufacturing  concerns  have  seen  the  wisdom 
of  employing  economists  as  a part  of  their  organization. 
The  modern  development,  of  trade  associations  is  along  the 
very  same  lines.  Only  if  operated  according  to  economic 
and  statute  law  can  any  trade  association  survive. 

As  a result  of  this  depression,  the  business  world  is 
getting  to  realize  that  statistics  are  not  merely  a lot  of  dry 
figures  that  have  no  interest  to  anyone  but  a delver  in  the 
past.  More  and  more  large  business  organizations  and  trade 
associations  are  spending  money  on  statistical  work  that  will 
be  a guide  to  their  future  policies.  The  profession  of  con- 
sulting economist  is  growing  in  the  estimation  of  business 
men.  Just  as  they  consult  engineers  on  many  questions, 
they  now  call  for  interpretation  and  correlation  of  economic 
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facts.  More  and  more,  as  time  goes  on,  will  statistical 
compilations  be  taken  by  business  men  to  consulting  eco- 
nomists for  individual,  private  interpretation. 

Regional  Meetings  on  Amortization 

In  the  Revenue  Law  of  1921  there  is  a provision  limiting 
the  time  during  which  amortization  claims  may  be  filed  to 
March  15,  1922.  Probably  every  member  is  entitled  to  some 
amortization  deduction — fnany  of  the  members  overlooked 
this  source  of  relief  from  excessive  taxation.  Every  dollar 
recovered  will  be  a larger  dollar  than  it  was  when  paid. 
The  dollars  paid  in  were  small  dollars  as  measured  by  the 
amount  of  product  sold  at  the  high  prices  and  large  volume 
of  1918.  The  same  dollar,  if  gotten  back  now,  has  a larger 
purchasing  power,  and  it  would  take  considerably  more 
production,  sold  with  more  effort,  at  today’s  lower  prices, 
with  a smaller  margin  of  profit,  to  get  an  equivalent  pur- 
chasing power  back  into  the  manufacturer’s  cash  account. 

It  was  evident  that  we  could  render  service  to  those 
members  of  our  association  who  had  utterly  neglected 
amortization  as  a means  of  relief.  To  call  it  to  their  atten- 
tion as  well  as  we  could,  we  not  only  sent  out  bulletins 
and  prepared  an  article  for  American  Machinist,  but 
also  had  a series  of  regional  meetings  to  discuss  this  ques- 
tion. It  was  very  encouraging  to  find  that  our  campaign 
bore  very  rich  fruit.  At  every  one  of  these  regional  meet- 
ings there  was  someone  who  had  been  neglecting  amortiza- 
tion, and  who  perhaps  might  have  continued  to  neglect  it, 
except  for  the  association’s  campaign  on  that  subject.  The 
claims  filed  as  a result  of  this  campaign  are  claims  for 
money  which  the  law  allows  the  machine  builder  to  deduct, 
or  to  have  refunded  if  he  has  paid  it.  Many  members  who 
have  had  only  small  amounts  allowed  could  and  should  now 
revise  their  old  claims  and  claim  much  larger  amounts. 

Many  otherwise  valid  claims  have  been  thrown  out  by 
the  Amortization  Section  of  the  Income  Tax  Unit,  merely 
because  of  improper  presentation.  When  such  claims  have 
been  properly  revised  they  have  frequently  been  allowed 
for  much  greater  amounts  than  those  that  were  originally 
rejected  because  of  poor  presentation. 

The  Amortization  Section  seems  inclined  to  fix  a basis 
below  which  they  consider  the  price  of  machine  tools 
abnormal,  and  they  may  attempt  to  settle  amortization 
claims  on  this  arbitrary  basis.  Your  general  manager  con- 
tends that  the  proper  price  for  the  taxpayer  to  take,  both 
as  salvage  and  as  value  in  use,  is  the  price  that  a second- 
hand dealer  will  pay  the  taxpayer  for  the  tools  on  which 
amortization  is  claimed.  If  surplus  equipment  is  sold,  a 
~Ctalrff~15~St! llled  on  that  sale  price  as  a closed  transaction, 
and  there  is  no  question  of  its  fairness. 

Now,  it  is  an  unchangeable  principle  of  economic  law 
that  no  commodity  can  have  two  prices  at  the  same  time 
in  the  same  market;  and  in  accordance  with  this  law.  of 
single  price,  the  same  basis  should  be  taken  for  valuing 
amortizable  equipment  that  may  be  retained  in  use.  It 
cannot  have  a greater  value  in  use  than  it  has  on  the 
market.  Whether  the  Tax  Unit  will  accept  this  point  of 
view  or  not  remains  to  be  seen;  but  whether  accepted  or 
not,  it  is  the  only  logical  basis  that  can  be  taken,  in  justice 
and  with  common  sense. 

Washington  Trade  Association  Conference 

Secretary  Hoover  called  a conference  of  trade  association 
representatives,  which  was  held  on  April  12.  This  con- 
ference was  called  to  show  the  trade  associations  how  the 
department  can  be  of  assistance  to  business,  and  to  explain 
the  sort  of  information  that  the  department  would  like  to 
gather,  in  co-operation  with  the  associations.  Your  general 
manager  attended  this  conference.  It  was  a very  large  and 
representative  gathering,  comprised  of  between  500  and  600 
associations’  representatives.  The  conference  took  all  day, 
and  was  opened  with  a very  good  talk  by  Secretary  Hoover, 
who  outlined  the  attitude  of  the  department  very  clearly. 

After  the  presentation  of  various  views  on  the  part  of 
the  government  officials,  trade  association  executives  were 
called  on  by  Secretary  Hoover,  who  was  presiding,  to  indi- 
cate the  sort  of  co-operation  that  appeared  to  them  to  be 
desirable.  Among  those  called  on  was  your  general  man- 
ager. 

It  was  evident  that  the  minds  of  many  of  the  executives 
present  were  relieved  of  the  fear  that  may  have  haunted 
them  that  the  Department  of  Commerce  was  going  to  try 
to  impose  anything  on  the  associations.  They  were  relieved 
to  know  that  the  conference  was  called.  in  the  spirit  of 
co-operative  helpfulness,  and  all  were  imbued  with  the 
desirability  of  co-operation  in  every  way  that  would  be 
possible.  . 

It  may  well  be  said  that  one  of  the  constructive  results 
of  this  conference  will  be  that  many  more  statistics  of 
different  industries  will  be  made  available,  and  as  a con- 


sequence, business  men,  statisticians  and  students  of  busi- 
ness will  better  be  able  to  fit  together  many  of  the  pieces 
of  the  Chinese  puzzle  they  are  confronted  with  in  studying 
the  business  cycles,  and  in  studying  how  one  industry 
affects  another,  ana  how  the  demand  comes  on  for  some 
products  before  others — in  other  words,  the  whole  inter- 
dependence of  industry. 

Cost  Work 

It  was  unfortunate,  both  for  the  members  and  for  Scovell, 
Wellington  & Co.,  our  consulting  accountants,  that  the  in- 
dustrial depression  discouraged  the  cost  work  begun  last 
year,  and  carried  to  the  point  of  establishing  a set  of  uni- 
form principles,  on  which  members  are  recommended  to 
base  their  cost  finding  systems.  It  is  very  desirable  that 
those  who  can  possibly  afford  it,  revamp  their  cost  systems 
to  put  them  in  accord  with  these  principles.  This  is  the 
very  best  time  to  make  changes  in  methods.  If  members 
wait  until  faced  with  a rush  of  business,  they  will  be  unable 
to  do  good  revision  work  on  cost  systems.  It  is  best  done 
when  the  organization  is  able  to  give  the  question  proper 
thought. 

Now  is  precisely  the  time  when  members  should  be  using 
the  over-earned  and  un-earned  burden  accounts  that  were 
recommended  in  our  cost  plan.  The  man  who  divides  his 
total  expenditure  for  a month  by  the  number  of  hours,  or 
other  divisor  used  to  arrive  at  a burden  rate,  now  gets  such 
a ridiculously  high  figure  that  his  good  sense  rebels.  He 
simply  casts  it  aside  and  gets  no  benefit  out  of  the  labor 
expended  on  it.  Such  a method  has  been  described  as  giving 
merely  an  exercise  in  long  division,  but  not  giving  costs. 
If,  on  the  other  hand,  a concern  has  established  a normal 
burden  rate,  its  costs  continue  comparable  during  this  sort 
of  period.  The  difference  between  abnormal  rate  and  the 
actual  expenditure  is  taken  into  the  unearned  burden 
account. 

As  was  pointed  out  in  the  cost  conferences,  the  use  of 
the  un-earned  -and  over-earned  burden  accounts  enables  the 
executive  to  determine  the  cost  of  necessary  idleness,  which 
must  be  recouped  in  his  sales  if  his  company  is  to  prosper. 
True,  the  covering  of  these  idleness  costs  can  be  done  only 
when  business  is  active.  The  standard  or  normal  burden 
rate  will  show  up  higher  than  the  actual  month’s  expendi- 
tures during  the  period  of  activity,  and  will  make  a much 
saner  basis  of  prices  than  the  fictitiously  low  rate  obtained 
by  the  long  division  method.  It  therefore  affords  a much 
saner  basis  for  prices  at  all  times,  and  permits  executives 
to  formulate  their  policies  with  knowledge. 

Improvement  of  Our  Own  Statistics 

As  stated  at  the  October  meeting,  it  is  perfectly  possible 
for  this  association  to  construct  a first-class  business 
barometer  for  the  industry.  The  sole  requisite  is  that  the 
members  furnish  the  information. 

To  get  a really  worth  while  barometer,  we  should  classify 
orders  and  shipments  in  groups  covering  all  classes  of 
machines  according  to  their  prices.  The  following  classes 
were  suggested: 

(a)  $250  and  less 

(b)  Over  $250  up  to  $600. 

(c)  “ 500  ,r  “ 1,000. 

(d)  “ 1,000  “ “ 2,000. 

(e)  “ 2,000  “ “ 4,000. 

(f)  “ 4,000. 

Such  a tabulation  of  orders  each  month,  covering  all  kinds 
of  machines  coming  within  those  price  classes,  would  give 
a valuable  picture  of  the  progress  of  demand  for  the 
whole  industry.  About  100  members  faithfully  contribute 
to  our  present  barometer,  but  it  is  deceptive,  because  it  is 
based  on  the  high  prices  ruling  in  the  first  quarter  of  1920. 
Price  reductions  since  that  time  make  it  impossible  to 
judge  the  unit  movement  now  going  on,  compared  with  the 
first  quarter  of  1920.  Then  too,  the  present  curve  is  merely 
an  average  of  various  percentages  that  have  no  common 
base.  Large  and  small  machines  are  all  lumped  together. 
It  would  be  much  more  worth  while  to  note  the  movement 
of  the  different  price  classes,  and  be  able  to  tell  what  is 
really  going  on.  It  would  take  very  little  work  in  the 
offices  of  the  members  to  classify  orders  and  shipments 
according  to  the  price  classes  mentioned. 

It  appears  reasonably  certain  that  in  the  past,  demand 
for  small  machines  has  revived  before  demand  for  large 
ones;  and  that  conversely,  demand  for  large  machines  fell 
off  before  orders  for  smaller  machines  went  off.  If  we 
could  get  these  data  from  the  membership  and  put  them  to- 

f ether,  many  a manager  could  be  helped  in  laying  his  plans 
or  future  production.  At  present  he  can  only  guess — 
and  that  means  being  wrong  most  of  the  time. 
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1 Ideas  from  Practical  Men  j 

Devoted  to  tho  exchange  of  Information  on  uoofu l mothodo.  It*  scope  include*  all  dlvition*  of  tho  mac  hint  building  In- 
dustry, from  drafting  room  to  shipping  platform.  Tho  article*  ara  mad*  up  from  latter*  *u bmittod  from  all  over  the  world. 
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Device  for  Turning  a Hemispherical 
Casting 
By  S.  J.  Morgan 

The  photograph  reproduced  herewith  was  made  by 
securing  the  camera  in  a vertical  position  directly  over 
the  lathe  and  looking  down  upon  the  work.  It  shows  a 
radius  turning  device  used  in  finishing  the  hemispherical 
surfaces  of  the  frictions  of  toolroom  drill  presses  that 
are  a part  of  our  regular  line  of  manufacture. 

The  hemisphere  is  of  cast  iron  and  is  bored,  reamed 
and  faced  in  a screw  machine.  It  is  then  mounted  upon 
the  arbor  of  a special  holding  and  driving  device  in  the 
lathe  and  turned  in  the  manner  shown.  The  base  of  the 
fixture  is  bolted  to  the  wings  of  the  lathe  carriage  and 
the  turning  movement  is  imparted  to  it  by  means  of  a 
rack,  attached  to  the  cross-slide,  meshing  with  the  teeth 


DEVICES  FOR  TURNING  A HEMISPHERE 


cut  in  the  periphery  of  the  circular  member.  The  feed 
is  driven  by  the  crossfeed  of  the  lathe. 

The  operator  polishes  and  balances  each  hemisphere 
before  removing  the  casting  from  the  arbor  and  the 
time  for  the  complete  operation  averages  52  minutes. 

Converting  a Single-Spindle  to  a Double- 
Spindle  Boring  Machine 

By  J.  M.  Henry 

At  the  plant  of  the  Sullivan  Machinery  Co.,  Clare- 
mont, N.  H.  (manufacturer  of  mining  machinery), 
there  is  an  old  model  Niles  boring  machine  that  has  been 
converted  from  a single-  to  a double-spindle  machine  by 
an  ingenious  arrangement.  The  machine  is  used  for 
boring  out  twin-cylinder  air  compressors,  one  of  which 
is  shown  in  the  illustration  mounted  on  the  table. 

The  regular  spindle  revolves  and  feeds  in  the  usual 


IMPROVISED  TWO-SPINDLE  BORING  MACHINE 


manner,  but  at  A is  shown  the  link  which  provides  for 
mounting  the  two  boring  bars  that  actually  do  the  work. 
This  link  is  bronze  bushed  and  collars  on  either  side 
secured  to  and  revolving  with  the  bars,  provide  the 
means  of  feeding  in  and  backing  out. 

The  body  of  the  fixture  consists  of  a single  casting, 
allowing  for  a locating  surface  for  the  work,  a gear  box 
B and  supports  for  the  two  bars  at  C.  The  regular 
spindle  extends  through  the  link  A and  enters  the  gear 
box  to  provide  the  driving  power.  If  the  cover  at  the 
top  were  lifted  off  it  would  be  seen  that  the  gear  box  con- 
tains three  spur  gears,  one  for  each  spindle,  splined  to 
their  respective  shafts  to  take  care  of  the  endwise 
movements.  The  variations  in  speeds  and  feeds  is  con- 
trolled through  the  regular  spindle  movements. 

Before  this  fixture  was  installed  trouble  was  expe- 
rienced with  the  single  boring  bar,  as  the  pressure  of 
the  cutting  tool  had  a tendency  to  break  down  the  thin 
wall  between  the  cylinders.  With  the  two-spindle 
machine  the  cutters  are  so  arranged  that  the  pressure  is 
equalized  and  no  breakage  is  experienced. 

Straightening  Small  Drill  Rod 

By  C.  B.  Coe 

Small  wires,  such  as  the  smaller  drill  gage  sizes  of 
drill  rod,  sometimes  becomes  bent  to  such  an  extent  that 
they  may  perhaps  find  their  way  to  the  scrap  box. 
I have  discovered  a simple  and  effective  way  to 
straighten  such  wires,  which  has  proved  valuable  to  me, 
and  it  requires  no  special  tools. 

I grip  one  end  of  the  wire  in  a drill  chuck  in  the  lathe 
and,  with  the  lathe  running  at  a fair  rate  of  speed,  rest 
the  rod  across  the  little  finger  and  index  finger  of  the 
right  hand  with  the  thumb  pressing  upon  the  wire 
between  them.  Starting  at  the  chuck  end,  the  hand  is 
then  passed  slowly  toward  the  outer  end  of  the  wire 
with  the  thumb  exerting  sufficient  pressure  upon  the 
wire  to  bend  it  appreciably. 

The  rod  may  not  be  entirely  straight  tfter  the  first 
pass,  but  repeated  trials  will  soon  bring  any  but  the 
most  badly  bent  into  shape. 
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Drill  Press  Converted  to  Automatic  Nut 
Countersinking  Machine 

By  Charles  Kotersall 

The  device  outlined  in  the  accompanying  drawings 
was  attached  to  a 21-in.  Barnes  drill  press,  without 
elaborate  alteration  of  the  latter,  for  the  purpose  of 
countersinking  automatically  the  under  face  of  hexagon 
nuts  of  various  sizes  from  1 up  to  1 A in.  across  the 


The  eccentric  F through  its  connections  operates  the 
pinion  lever  of  the  drill  press  and  thus  imparts  a 
vertical  reciprocating  movement  to  the  spindle.  The 
face  cam  E and  the  eccentric  F are  so  timed  with  rela- 
tion to  each  other  that  the  countersink  is  at  the  bottom 
of  its  stroke  at  the  same  time  that  the  feed  slide  is 
withdrawn  to  allow  another  nut  to  enter  the  runway. 
As  the  countersink  always  stops  at  the  same  height  on 
each  stroke,  the  adjustment  for  depth  of  cut  as  well  as 


flats.  The  object  of  the  device  is  to  eliminate  the  neces- 
sity for  the  countersinking  operation  on  the  automatic 
screw  machine  and  thus  enable  the  latter  to  turn  out 
four  nuts  per  cycle  instead  of  one. 

The  device  is  shown  in  projection  in  the  three  views; 
Figs.  1,  2 and  3 being  respectively  plan,  front  and  side 
elevations.  Like  letters,  so  far  as  they  appear,  repre- 
sent like  parts  in  all  views. 

The  baseplate  of  the  device  is  bolted  to  the  table 
of  the  drill  press  in  such  a position  that  the  intersection 
of  the  two  center  lines  AA  and  BB  coincide  with  the 
vertical  axis  of  the  drill  press  spindle.  Guides  CC  form 


FIG.  1 (ABOVE,  RIGHT).  PLAN  OF  DEVICE  FOR  AL'TOM  ATICALLY  COUNTERSINKING  NUTS.  FIG.  2 (BELOW, 
RIGHT).  FRONT  ELEVATION  OF  DETVICE.  FIG.  3 (LEFT).  SIDE  ELEVATION  OF  DEVICE 


a track  in  which  the  nuts  may  travel  and  are  adjustable 
to  and  from  each  other  to  accommodate  the  different 
sizes  of  nuts  within  the  range  noted.  The  guides  also 
prevent  turning  of  the  nuts  under  the  countersink. 

A hardened  steel  plate  D is  let  into  the  cast-iron  base 
at  the  intersection  of  the  center  lines  to  keep  the  nuts 
from  wearing  the  cast  iron  rapidly  at  the  place  where 
the  work  is  done. 

A nut-chute,  shown  to  better  advantage  in  Figs.  2 
and  3,  was  taken  from  an  Acme  six-spindle  nut-tapping 
machine  and  fastened  to  the  base  of  this  device  with 
capscrews  in  such  a manner  that  it  is  readily  adjust- 
able to  accommodate  the  different  sizes  of  nuts. 

At  the  rear  of  the  fixture  is  a bracket  carrying  a 
short  horizontal  shaft  to  which  is  keyed  a driving 
pulley,  the  face  cam  E and  the  eccentric  F.  A lever 
having  a ball  end  is  operated  by  the  face  cam  and 
imparts  a rocking  motion  to  a transverse  shaft,  to  the 
other  end  of  which  is  pinned  an  arm  that  moves  the 
slide  G between  the  guides  H.  The  slide  G at  each 
forward  movement  pushes  a nut  before  it  to  the  coun- 
tersinking position  and  upon  each  withdrawal  another 
nut  enters  the  runway  from  the  chute.  The  slide  G is 
also  made  adjustable  to  suit  the  nuts. 


for  different  thicknesses  of  nut  is  accomplished  by  rais- 
ing or  lowering  the  table  of  the  drill  press. 

The  feed  from  the  chute  is  by  gravity  only  and  all 
the  operator  is  called  upon  to  do  is  to  keep  the  chute 
full.  A nut  therefore  passes  into  the  transverse  run- 
way by  reason  of  the  pressure  of  the  work  from  above, 
every  time  the  feed  slide  is  withdrawn. 

Use  Paper  Between  Faceplate  and  Work 

By  Ernest  E.  Zeller 

There  is  one  thing  that  I think  every  machinist  should 
be  reminded  of  once  in  so  often.  It  is  to  put  a piece 
of  paper  between  the  faceplate  and  the  piece  to  be 
clamped  against  it,  and  to  use  wooden  blocks  to  support 
the  clamps.  Almost  all  machinists  know  that  paper 
should  be  used  in  the  manner  described,  but  why  do  they 
not  practice  it?  Apparently  they  think  that  they  do 
not  have  time  to  do  so,  until  someone  gets  his  work, 
blocks  and  clamps  all  tangled  up  with  his  ears.  That 
as  a rule  helps  for  a week  or  two  and  then  it  is  for- 
gotten. More  work  is  spoiled  and  more  accidents  hap- 
pen through  this  negligence  than  through  any  other 
cause. 
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Removing  a Bushing  from  a Blind  Hole 

By  W.  H.  Storey 

On  page  978,  Vol,  65,  of  American  Machinist, 
Charles  Reimschissel  describes  a method  of  bushing  a 
blind  hole  so  that  the  bush  can  be  readily  extracted 
for  replacement  purposes. 

A firm  for  which  I worked  many  years  ago  used  this 
method,  but  it 
caused  considerable 
trouble  because  the 
screwed  nut  or 
bush  at  the  bottom 
used  to  rotate  with 
the  stud  and  so  be- 
come  ineffective. 

Also,  considerable 
time  was  wasted  in 
searching  for  the 
large  washer  and 
the  large  bush  nec- 
essary to  use  this 
device. 

I therefore  adopt- 
ed the  idea  shown 
in  the  illustration. 

It  will  be  observed 
that  a small  pin  is 
driven  into  the  nut 
A which  fits  in  a 
groove  ground  into 
former  from  rotating  when  the  screw  is  turned. 

To  extract  this  bush  no  equipment  is  necessary  other 
than  a standard  1-in.  bolt. 

Wood  Plugs  in  Pulley  Bushings 

By  J.  A.  Raught 

Regarding  the  use  of  wood  as  a bearing  material, 
several  times  mentioned  in  recent  numbers  of 
American  Machinist,  I will  give  a few  instances  from 
my  own  experience. 

In  the  planetary  transmission  of  the  Knox  automobile 
built  in  1904,  there  were  wooden  keystone-shaped  plugs 
in  the  friction  plates,  and  as  I used  this  car  myself,  I 
know  they  gave  satisfaction,  although  some  one  who  had 
previously  owned  this  car  had  removed  several  of  the 
plugs,  evidently  to  reduce  friction. 

The  tumbling  rod  bearings  on  the  old-time  horse- 
power-driven threshing  machine  were  wooden  blocks, 
pinned  to  the  ground  with  iron  stakes;  also  the  last  joint 
of  the  tumbling  rod  which  went  from  the  separator  to 
the  ground  was  made  of  wood. 

The  step  bearings  of  vertical  waterwheels  were  made 
of  wood.  I know  of  one  case  where  such  a wheel  was 
dismantled  after  40  years  of  service  and  the  lignum-vitae 
step  bearing  was  found  to  be  in  good  shape.  Although 
thoroughly  oil  soaked  it  whittled  more  like  soft  brick 
than  like  wood. 

The  teeth  in  the  bevel  gears  of  waterwheels  were,  and 
I think  are  still,  made  of  hard  maple  and  are  easily  re- 
placed. I think  the  reason  for  the  wood  teeth  is  to 
eliminate  noise.  The  shaft  bearings  on  some  of  the 
older  waterpower  plants  were  also  made  of  wood.  Some 
of  those  old  plants  are  in  existence  today. 

My  father  had  a large  weight-driven  clock  of  Seth 
Thomas  make,  all  gears  of  which  were  made  of  wood. 


The  only  metal  part  in  the  movement  was  the  escape- 
ment. 

The  old-time  farm  wagon,  although  made  nearly  the 
same  as  it  is  today,  was  minus  the  cast-iron  skein. 
The  axles  were  wood  (burr  oak,  I think)  the  ends  of 
which  served  as  bearings. 

Although  I am  not  an  advocate  of  wooden  bearings 
for  all  purposes,  I think  there  are  many  places  where 
they  may  be  used  to  better  advantage  than  metal. 

Match  Plate  Pattern  for  Small  Castings 

By  E.  P.  Oakford 

After  reading  E.  A.  Dixie’s  article  on  the  above  sub- 
ject on  page  809,  Vol.  56,  of  American  Machinist, 
and  tabulating  the  numerous  operations  described  I 
brought  the  article  to  the  notice  of  the  foundry  com- 
mittee, which  meets  daily  to  discuss  matters  of  interest 
regarding  foundry  work  in  the  plant  in  which  I am 
employed.  The  consensus  of  opinion  was  that  a good 
deal  of  the  work  described  by  Mr.  Dixie  was  unneces- 
sary, and  that  a much  simpler  method  of  making  the 
match  plate  could  have  been  adopted. 

Some  time  ago  the  writer  contracted  to  supply  four 
thousand  iron  castings  somewhat  similar  to  those  de- 
scribed by  Mr.  Dixie — and  owing  to  extreme  urgency, 
delivery  was  promised  in  one  week.  One  hardwood  pat- 
tern with  a short  print  at  one  end  to  support  the 
center  core  as  shown  in  the  shaded  portion  in  Fig.  1 
was  sent  with  the  order. 

The  job  was  started  at  once,  one  patternmaker  drilled 
the  holes,  1 to  24,  in  the  match  board  Fig.  2,  while 
another  turned  up  twenty-four  solid  patterns  from  a 
length  of  square  sectioned  hardwood,  in  a hollow  spindle 
pattern-shop  lathe.  Allowance  for  draft  was  provided 
and  the  shanks  of  the  patterns  were  increased  in  length 
equal  to  the  thickness  of  the  matchboard,  as  shown  in 
Fig.  3.  The  twenty-four  holes  in  the  matchboard  were 
drilled  to  the  diameter  of  the  pattern  shanks.  As  soon 
as  the  plate  was  drilled  the  patterns  were  inserted  in 
their  respective  holes,  as  in  Fig.  3,  fixed  in  position  and 
the  necessary  gates  shown  in  dotted  lines  in  Fig.  1, 
fastened  in  place.  A small  hole  for  the  runner  stick  was 
drilled  at  point  25.  Two  coats  of  varnish  were  applied, 
and  the  completed  match  plate  was  ready  for  use. 

Owing  to  the  free  venting  nature  of  our  sand,  it  was 
not  necessary  to  provide  risers  from  any  of  the  castings 
for  such  small  work. 

Twenty-four  castings  were  made  per  flask  and  an  out- 
put of  between  50  and  60.  flasks  per  day  was  secured, 
so  that  practically  all  the  castings  were  delivered  with- 
in the  scheduled  time. 


OF  THE  MATCH  PLATE.  FIG.  3.  SECTION  OF 
MATCH  PLATE  WITH  PATTERN  IN  PLACE 


THE  BUSHING  AND  THE  KEYED 
NUT 


the  bush  B and  so  prevents  the 
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A Shop  Man’s  Method  of  Figuring 
Change  Gears — Discussion 

By  W.  G.  Andrews 


On  page  78  of  American  Machinist,  under  the  above 
title,  J.  Crommell  gives  a method  of  figuring  change 
gears  which  is  very  good  as  far  as  it  goes,  but  I think 
the  hardest  part  has  been  left  out  (that  is  the  hardest 
part  for  most  men  I have  met),  that  of  figuring  com- 
pound gearing  where  finer  or  coarser  threads  are  to 
be  cut. 

I will  submit  a method  I use  which. is  simplicity  in 
itself. 

As  the  pitch  of  the  lead  screw  is  to  the  pitch  of  the 
screw  to  be  cut,  so  is  the  number  of  teeth  in  the  wheel 
on  the  mandrel  to  the  number  of  teeth  in  the  wheel  on 
the  lead  screw. 

To  calculate  compound  gearing  proceed  as  follows : 

Lead  screw,  4.  Thread  to  be  cut,  40.  Proportion, 


4 

40' 


Factoring  we  have 


40 


2X2 

5X8' 


Multiplying  by 


ten  we  get 


20  X 20,  driving  gears 
50  X 80,  driven  gears 


always  mounted  as  follows: 


These  wheels  are 


Driving  wheel  on  mandrel  X Driving  wheel  on  stud 
Driven  wheel  on  stud  X Driven  wheel  on  lead  screw 


Another  example : 

Lead  screw,  2.  Thread  to  be  cut,  25.  Factoring  we 


. 2 2X1 

have>  25  = 5XT 

As  it  is  only  necessary  to  multiply  each  pair  of  fac- 
tors by  the  same  number,  we  will  mult'ply  the  first  pair 


by  10  and  the  second  pair  by  20.  Result  go  x 100 ’ 

If  any  doubt  exists  as  to  the  correctness  of  the  cal- 
culation, the  result  may  be  easily  tested  as  follows: 
Multiply  the  number  of  teeth  in  the  driving  wheels 
together,  place  these  in  fractional  form  and  reduce  to 
lowest  terms.  The  figures  obtained  should  be  the  ratio 
of  the  lead  screw  to  the  screw  to  be  cut  as  expressed  in 
lowest  terms. 

The  proportions  in  the  first  example  are  4/40  and  the 


gears  found  were 


20  X 20  _ driving  gears  _ 400 
50  X 80  — driven  gears  — 4,000 


By  cancellation  we  8ave^-Q^Q=  4/40,  the  original  ratio 

of  the  pitch  of  the  lead  screw  and  the  thread  to  be  cut. 

This  method  of  figuring  gears  proved  valuable  to  me 
many  times  and  it  is  very  easy  to  remember. 


Home-made  Radius  Turning  Tool 

By  K.  A.  Munson 

The  radius  tool  shown  in  the  accompany  sketch  was 
made  up  for  turning  large  fillets  of  1 and  11  in.  radius 
on  a lot  of  valves  to  be  machined  from  brass  castings. 
As  the  shape  had  to  be  fairly  accurate  and  the  castings 
were  not  stiff  enough  to  permit  the  use  of  a flat  form 
tool,  this  radius  tool,  which  took  only  a few  hours  to 
make,  was  used  with  very  good  results. 

The  toolholder  support  A was  shaped  down  to  stand- 
ard i x 1 in.  tool  size  to  fit  toolpost  in  lathe.  A head 
was  left  on  one  end  of  this  toolholder  support  in  which 


was  bored  a hole  to  receive  the  shank  of  the  swinging 
toolholder  B.  The  toolholder  was  made  a nice  turning 
fit  in  the  support  and  secured  by  means  of  a washer  and 
nut  on  the  under  side.  A hole  was  broached  in  the  tool- 
holder  to  receive  a A in.  square  toolbit,  and  a setscrew 
provided  for  clamping  it. 

The  toolholder  B was  turned  up  similar  to  a small 
worm  wheel  blank,  as  shown,  and  the  teeth  in  it  were 


A KADIUS  TURNING  TOOL 


cut  by  assembling  the  toolholder  and  support  and  clamp- 
ing them  at  the  proper  height  in  the  toolpost.  A J-in.-13 
U.  S.  S.  tap  was  dogged  between  centers  in  the  lathe, 
and  by  feeding  in  the  toolholder  slowly  and  using  the 
tap  as  a hob,  the  teeth  were  very  quickly  cut  without 
the  necessity  of  gashing. 

The  worm  C was  a * in.-13  stud  turned  down  at  both 
ends  for  the  side  plates  D.  Both  worm  and  toolholder 
were  cyanided  to  give  as  much  life  to  the  teeth  as 
possible 


Extension  for  Small  Twist  Drills 

By  F.  R.  McCurdy 

A quickly  and  easily  made  extension  for  small  twist 
drills  is  shown  in  the  cut  herewith. 

Take  a pice  of  cold-rolled  rod  somewhat  larger  in 
diameter  than  the  drill  it  is  desired  to  extend  and,  at  a 
safe  distance  from  the  end,  drill  a crosshole  smaller  in 
diameter  than  the  drill.  Plug  this  hole  and  then  drill  a 
second  hole  to  cut  into  the  first  one  as  shown. 

Now  knock  out  the  remains  of  the  plug  and,  with  the 
drill  it  is  desired  to  extend,  drill  a hole  into  the  end  of 
the  rod  as  far  as  the  crossholes.  Next  file  flats  upon  the 
end  of  the  drill  shank  to  match  the  diameter  of  the 


crossholes,  and  drive  the  drill  into  the  end  of  the  rod  so 
that  the  flatted  end  enters  the  slot  made  by  the  two 
crossholes. 

The  writer  has  drills  and  taps  extended  in  this  way 
that  have  been  in  service  for  ten  years. 
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Editorial 


Are  We  Downhearted? 

THE  beginning  of  President  A.  H.  Tuechter’s  address 
to  the  Machine  Tool  Builders  at  Atlantic  City  has  in 
it  this  question,  “Are  we  downhearted?”  He  answered 
it  with  an  emphatic  no  and  his  sentiments  were  those 
of  the  great  majority  of  members  present.  And  with 
good  reason. 

Some  saw  the  new  radio  industry  absorbing  all  their 
stocks  of  certain  models  and  crying  for  more,  most  of 
them  had  taken  on  men,  all  of  them  had  more  inquiries 
and  generally  better  business  in  April  than  in  many 
months.  One  manufacturer  was  heard  to  say  that  if  the 
remaining  months  of  the  year  were  as  good  as  April 
he  would  have  nothing  left  to  ask  for. 

The  report  of  the  association’s  general  manager  told 
of  a slow  improvement  in  business  trend  since  July, 
1921.  A warning  not  to  expect  anything  startling  in 
the  way  of  rapid  recovery  was  also  included  but  the 
substantial  nature  of  what  is  going  on  is  further  indi- 
cated by  the  fact  that  the  figures,  being  on  a dollar 
basis,  do  not  reflect  the  real  improvement.  Not  only 
is  the  dollar  of  1922  more  valuable  in  purchasing  power 
than  that  of  a year  ago  but  machine  tool  prices  are 
considerably  lower  and  consequently  there  would  be  a 
much  more  evident  increase  in  shipments  if  tons  or 
number  of  machines  were  the  units  used. 

Sentiment  is  a big  factor  in  the  business  world  and 
has  much  to  do  with  the  fluctuations  which  make  up  the 
business  cycle.  When  it  is  optimistic  and  has  the 
backing  of  the  cold  figures  of  the  economic  statistician 
to  back  it  up,  we  may  well  take  heart.  The  year  1922 
may  not  prove  to  be  a very  profitable  one  for  machine 
tool  men  but  it  is  starting  out  with  a promise  far 
beyond  expectations. 


Machine  Tool  Standardization 

A STEP  that  means  much  to  the  men  who  u«e  ma- 
chine tools  was  taken  at  the  spring  convention  of 
the  National  Machine  Tool  Builders  Association.  By 
invitation  of  the  American  Engineering  Standards 
Committee  the  association  becomes  joint  sponsor  with 
the  American  Society  of  Mechanical  Engineers  for 
standards  for  machine  tool  elements. 

As  told  in  the  report  of  the  meeting  on  another  page 
the  A.  S.  M.  E.  committee  has  been  appointed  and  an 
organization  meeting  with  machine  tool  men  has  taken 
place.  Perhaps  too  much  emphasis  should  not  be  placed 
on  the  preliminary  steps  in  the  attempt  to  secure  ma- 
chine tool  standardization.  Other  committees  have  been 
appointed  and  have  accomplished  little. 

We  must  confess,  however,  to  a feeling  of  confidence 
that  something  will  be  accomplished  by  the  new  com- 
mittee. The  user  is  becoming  wide  awake  to  the  meet- 
ing of  standardization  in  dollars  and  cents  and  his 
voice  is  being  listened  to  with  flattering  attention  by 
the  manufacturer  at  the  present  time.  According  to 
the  present  arrangement  he  is  to  have  a voice  in  this 
standardization  movement  through  the  A.  S.  M.  E. 
representation  on  the  committee.  When  the  work  gets 


down  to  brass  tacks  he  will  have  a further  chance  to 
say  what  he  thinks  should  be  done  and  he  will  have 
only  himself  to  blame  if  the  standards  that  are  finally 
adopted  do  not  meet  his  requirements. 

Standardization  has  also  a direct  money-saving  appeal 
to  the  manufacturer.  Simplification  of  product  and 
elimination  of  unnecessary  sizes  can  accomplish  wonders 
in  the  machinery  industry  as  they  have  in  other  indus- 
tries. Personal  preferences  in  minor  matters  may  have 
to  go  by  the  board  for  the  general  good  but  even  though 
such  action  hurts  at  first,  it  is  soon  forgotten.  Does 
anyone  look  back  with  much  envy  to  the  days  when 
there  were  no  screw  thread  standards? 

A Question  of  Prices 

ONCE  in  a while  we  find  a buyer  of  machine  tools 
who  appreciates  their  value  and  also  the  question 
of  price.  One  such  buyer  made  ice  cream  freezers 
for  hotels.  He  had  bought  a boring  machine  and  as 
the  maker  happened  to  be  in  town  shortly  afterward  he 
dropped  in  to  see  how  things  were  going. 

“Fine  machine  you  sold  me,”  said  the  buyer.  “Does 
my  work  well — does  it  quickly,  does  it  accurately.  But 
if  you’ll  pardon  my  apparent  rudeness  Pll  say  you 

were  a d fool  to  sell  it  to  me  for  two  thousand 

dollars. 

“That  machine  will  bore  more  ice  cream  freezers  than 
I can  ever  sell.  I’ll  never  have  to  buy  another!,  You’ve 
made  your  only  profit  on  me  and  I’m  making  mine  on 
you  every  day.  My  ice  cream  freezer  isn’t  half  so 
much  of  a machine  as  yours.  Its  rough  and  crude  in 
comparison.  Yet  I get  as  much  money  for  it  as  you 
asked  me  for  your  high-grade,  accurate  machine.  My 
machine  lasts  for  years  also,  so  I charge  a high  price 
for  it  as  the  user  gets  his  profit  out  of  it  for  years  and 
years.  You  ought  to  do  the  same.” 

Opportunities  for  New  Machine  Operations 

A RECENT  incident  may  point  out  a lesson  with 
great  possibilities.  A machine  builder  and  a “five 
and  ten”  merchant  were  recently  traveling  together, 
and  the  subject  of  bent-end  curtain  rods  came  up.  It 
developed  that,  in  spite  of  being  sold  in  the  ten-cent 
stores,  the  rods  were  all  bent  by  hand. 

The  machine  builder  got  buzy  and  designed  a machine 
for  the  job.  Then  he  got  the  name  of  the  maker  from 
the  “five  and  ten”  merchant  and  promptly  sold  him 
several  machines. 

This  is  another  example  of  the  point  brought  out  by 
Mr.  Berry,  of  the  Warner  & Swasey  Company,  some 
time  ago  in  these  columns.  They  found  that  by  careful 
study  and  intensive  work  60  per  cent  of  their  sales  were 
to  lines  which  had  not  previously  been  considered  as 
possible  customers. 

If  ten-cent  curtain  rods  are  being  built  by  hand,  how 
many  other  articles  are  equally  susceptible  of  cost  re- 
duction by  machine  methods?  What  better  work  for 
a live  trade  association  than  searching  for  outlets  in 
new  fields,  for  the  products  of  its  manufacturers? 
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Cross  Gear-Tooth  Rounding  Machine 

The  Cross  Gear  and  Engine  Co.,  Detroit,  Mich.,  has 
recently  re-designed  its  gear-tooth  rounding  machine, 
which  was  described  on  page  438,  Vol.  46,  of  American 


FIG.  1.  GROSS  GEAR-TOOTH  ROUNDING  MACHINE 

Machinist.  The  machine,  shown  in  Fig.  1,  is  intended 
for  accurately  rounding  at  high  speed  the  corners  on 
the  ends  of  gear  teeth.  This  action  can  be  performed 
on  spur  gears  of  both  the  straight-tooth  and  the  helical 
type,  as  well  as  on 
both  the  inside  and 
outside  edges  of  spiral 
bevel  gears  and  pin- 
ions. 

Gears  of  any  pitch 
within  the  capacity 
can  be  finished  with 
but  minor  adjustments 
of  the  machine.  Stem 
gears,  cluster  gears, 
gears  integral  with 
the  shaft  and  those 
cut  close  to  a shoulder 
can  be  finished.  The 
operation  is  per- 
formed at  high  speed, 
so  that  the  machine 
can  be  employed  for 
large-scale  production.  FIG  2 head  for  holding 
The  construction  of  spiral  bevel  gears 


the  machine  and  the  method  of  locking  the  gear  in  posi- 
tion provide  rigidity.  A production  of  40  to  45  teeth 
per  minute  on  certain  classes  of  work  is  stated  to  be 
maintained  continuously.  Due  to  the  fact  that  the  ma- 
chine is  entirely  automatic  in  operation,  no  particular 
degree  of  skill  is  required  by  the  operator.  A smooth 
finish  is  obtained  and  cutter  breakage  is  very  slight. 

The  cutter  is  rotated  at  high  speed  by  a belt  on  the 
pulley  at  the  rear  of  the  head.  The  cutter  spindle  runs 
on  ball  bearings  mounted  in  a housing  that  is  set  ec- 
centrically in  a quill  in  the  head  of  the  machine.  The 
amount  of  eccentricity  can  be  varied  to  suit  the  thick- 
ness of  the  tooth  being  rounded.  The  spindle  thus 
oscillates  through  a semi-circle,  traveling  across  from 
one  side  to  the  other  of  the  tooth  profile.  The  quill  is 
mounted  in  adjustable  taper  bearings  to  give  compen- 
sation for  wear.  The  adjusting  nut  is  at  the  rear  of 
the  head.  The  screws  for  adjusting  the  eccentricity 
pass  through  the  taper  bearings.  A gear  on  the  back 
taper  bearing  engages  with  gearing  driven  from  a ver- 
tically oscillating  rack  operated  by  mechanism  in  the 
column. 

The  gear  is  held  in  position  on  a table  in  front  of  the 
head.  A stop  immediately  below  the  cutter  fits  in  the 
space  between  the  gear  teeth,  so  that  the  tooth  is  held 
rigidly  in  place  while  being  finished.  It  is  not  necessary 
to  center  the  gear  accurately,  as  the  stop  itself  holds 
each  tooth  in  the  proper  position  for  cutting.  When 
the  cut  is  complete  on  one  tooth,  the  work  table  slides 
forward  and  the  work  indexes.  The  same  mechanism 
that  sets  the  eccentricity  of  the  cutter  spindle  auto- 
matically adjusts  the  indexing  for  any  number  of  teeth 
of  the  required  pitch. 

The  machine  can  be  furnished  with  special  heads  for 
carrying  the  gears.  A large  head  is  used  for  heavy 
gears,  such  as  those  on  the  rims  of  flywheels.  For 
gears  mounted  on  shafts,  provision  is  made  to  extend 
the  shaft  through  the  table.  Bevel  gears  are  mounted 
at  an  angle,  so  as  to  bring  the  edge  of  the  tooth  in  the 
same  position  as  that  ordinarily  occupied  by  a spur 
gear  tooth.  In  Fig.  2 can  be  seen  an  indexing  head  for 
holding  spiral  bevel  gears.  Other  attachments  suited 
to  special  work  can  be  furnished. 

The  machine  can  be  equipped  for  motor  drive,  the 
motor  being  placed  on  a separate  base  at  the  rear,  and 
belted  through  a countershaft  to  overhead  pulleys  car- 
ried at  the  back  of  the  machine.  An  oil  pump,  piping 
and  guards,  as  well  as  a cutter,  arbor  and  gear-holding 
head,  are  furnished  with  the  machine. 

The  machine  is  made  in  three  sizes.  The  No.  1 has 
a capacity  up  to  24  in.  in  diameter  on  gears  of  4-pitch 
or  finer  and  of  16  in.  on  gears  up  to  2-pitch.  It  occupies 
a floor  space  of  3 x 4 ft.  and  has  a weight  of  1,700  lb. 
The  No.  2 machine  can  handle  gears  up  to  4-pitch  36-in. 
in  diameter,  and  up  to  2-pitch  30  in.  in  diameter.  The 
floor  space  is  3 x 5 ft.  and  the  weight  2,100  lb.  The 
No.  3 machine  handles  gears  of  1 to  4 pitch  up  to  60  in. 
in  diameter.  It  requires  a floor  space  of  4 x 7 ft.  and 
weighs  4,200  pounds. 
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Excelsior  No.  14  Angle-Bending  Machine 

The  machine  shown  in  the  accompanying  illustration 
is  intended  for  bending  angle  iron  into  circular  form. 
It  has  recently  been  placed  on  the  market  by  the  Ex- 
celsior Tool  and  Machine  Co.,  East  St.  Louis,  111.,  and 
is  designated  as  the  No.  14  machine.  It  will  cut  to 
length  and  bend  angle  iron  up  to  2 x 2 x 1 in.  in  size, 
and  a true  circle  can  be  formed  without  twisting  or 
defacing  the  angles.  Bar  iron  and  T-iron  can  also  be 
formed  with  the  same  rolls,  which  are  adjustable  in 
position  to  suit  the  requirements.  Special  rolls  are  re- 
quired for  pipe  and  channel  iron  or  other  unusual 
shapes. 

All  three  roll  shafts  are  driven,  so  that  small  circles 
can  be  rolled  by  one  pass  through  the  machine  with 
the  ends  actually  closing  together.  There  are  two  rolls 
on  each  shaft,  and  steel  washers  are  placed  between 
each  pair  of  rolls  to  allow  for  the  insertion  of  one  leg 
of  the  angle.  Each  roll  has  one  straight  and  one 
rounded  edge.  This  equipment  permits  of  rolling  circles 
with  the  flange  to  either  the  inside  or  the  outside.  A 
guide  insures  that  the  angle  iron  takes  the  proper 
path  and  is  not  distorted.  On  angle  iron  1J  x li  x A in. 
in  size,  circles  as  small  as  14  in.  in  diameter  can  be 
formed  by  two  passes  through  the  machine. 

The  machine  is  equipped  with  a friction  clutch,  and 
can  be  adapted  to  either  belt  or  motor  drive.  It  can 
be  started  or  stopped  with  the  work  under  pressure. 
The  frame  is  semi-steel,  and  the  rolls  are  made  from 


EXCELSIOR  NO.  14  ANGLE  RENDING  MACHINE 


forged  and  hardened  tool  steel.  They  are  driven  by 
gears  with  a 14 : 1 ratio  from  the  driving  pulley.  This 
pulley  ordinarily  rotates  at  200  r.p.m.,  and  3 hp.  is  re- 
quired to  operate  the  machine. 

The  machine  may  be  furnished  either  with  or  without 
the  cutting  attachment  or  the  motor  drive.  It  has  a 
height  of  5 ft.  and  requires  a floor  space  of  4 x 5 ft. 
It  weighs  1,800  lb.  without  the  motor  and  shearing 
attachment,  the  weight  of  the  latter  being  200  pounds. 


Scherr  Automatic  Saw  Sharpening  Machine 

George  Scherr,  126  Liberty  St.,  New  York,  N.  Y.,  has 
recently  added  a No.  2 size  to  his  line  of  automatic  saw 
sharpening  machines.  The  machine  is  larger  than  the 


SCHERR  NO.  2 SAW  SHARPENING  MACHINE 


No.  1 model,  and  intended  for  sharpening  circular  saws 
from  li  to  8 in.  in  diameter.  It  is  used  on  all  types - 
of  circular  metal  saws,  screw  slotting  cutters  and 
jewelers’  and  slitting  saws.  The  machine,  as  shown  in 
the  accompanying  illustration,  is  self  contained  and 
mounted  on  a cast-iron  column. 

Saws  up  to  A in.  thick  and  having  holes  from  f to  1 
in.  can  be  handled.  Indexing  is  done  by  means  of  the 
saw  being  sharpened,  so  that  variations  in  distance  from 
tooth  to  tooth  cause  no  difficulty.  The  machine  will 
feed  saws  with  teeth  broken  out,  so  that  damaged  cut- 
ters can  be  re-conditioned. 

The  machine  carries  a wheel  4£  x I in.  in  size,  the 
bearings  of  the  grinding  spindle  being  tapered  so  that 
adjustment  for  wear  can  be  made.  The  tight  and  loose 
pulleys  are  3 in.  in  diameter  and  ordinarily  run  at  650 
r.p.m.  The  machine  measures  12  x 24  x 36  in.,  the  col- 
umn being  30  in.  high.  The  net  weight  is  135  pounds. 

Marvin  & Casler  Jack,  Blocks 
and  T-Slot  Nut 

The  Marvin  & Casler  Co.,  Canastota,  N.  Y.,  has  re- 
cently brought  out  some  equipment  for  use  on  the 
tables  of  machine  tools  when  setting  up  work.  The 
T-slot  nut  shown  at  the  right  of  Fig.  1 is  intended 
particularly  to  permit  of  putting  additional  clamps  on 
work  secured  to  a machine  table,  although  it  can,  of 
course,  be  employed  when  the  work  is  first  clamped 
down.  If  an  additional  bolt  is  needed  on  the  set-up, 
the  nut  can  be  slid  in  position  from  the  end  of  the 
T-slot  and  the  stud  or  bolt  with  its  clamp  can  be  in- 
serted from  above.  In  this  way,  it  is  frequently  pos- 
sible to  avoid  resetting  the  work,  as  would  be  necessary 
to  add  T-head  bolts  of  the  ordinary  type. 

There  is  no  danger  of  the  nut  injuring  the  T-slot,  as 
happens  with  a T-head  bolt  which  is  permitted  to  turn 
in  the  slot  and  damage  the  edges.  The  nut  presents  a 
large  wearing  surface  to  the  slot.  Its  use  permits  of  a 
reduction  in  the  cost  of  clamping  equipment,  as  studs 
of  all  lengths  can  be  employed  with  it.  The  nut  can 
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be  furnished  with  threads  from  J to  1 in.  in  diameter. 
The  widths  of  the  heads  vary  from  1A  to  2 in.  and  the 
lengths  from  li  to  3 inches. 

On  the  left  of  Fig.  1 the  top  illustrations  show  jacks 
that  are  for  use  on  machine  tables  when  leveling  the 
work.  The  jack  screw  has  a point  at  one  end  and  a flat 


FIG.  1.  MARVIN  & CASLER  T-SI.OT  NUT,  JACKS  AND 
EXTENSION  BLOCKS 

surface  on  the  other.  Thus,  either  end  of  the  screw 
can  be  brought  in  contact  with  the  work  by  merely 
reversing  the  position  of  the  jack.  The  screw  has  an 
extension  of  § in.,  and  its  pitch  is  fine  enough  to  pre- 
vent it  from  running  down  while  the  cut  is  being  made. 
For  small  heights,  the  jack  may  be  placed  directly  on 
the  table  of  the  machine,  its  minimum  height  being 
13  in.  to  the  top  of  the  point  and  li  in.  to  the  top 
of  the  fiat  surface. 

When  desired  to  increase  the  height  of  the  jack, 
tubular  extension  blocks  are  placed  under  it.  The  blocks 
fit  around  the  jack,  the  flange  of  which  bears  on  the  top 
of  them.  Several  extensions  can  be  placed  on  top  of 
each  other,  so  as  to  provide  a block  of  any  height  neces- 
sary. Two  of  the  extensions  are  shown  at  the  bottom 
on  the  left-hand  side  of  Fig.  1.  It  will  be  noted  that 
there  are  blocks  on  top  of  each  extension;  they  are  em- 
ployed both  as  bearing  surfaces  for  the  work  and  as 
locaters  to  use  between  sections  of  the  extensions. 

The  extension  or  tubing  is  about  23  in.  in  outside 
diameter  and  made  up  in  lengths  of  1,  2i,  43  and  93  in. 
Fig.  2 shows  a large  aluminum  casting  clamped  to  the 
table  of  the  machine  and  supported  by  the  jacks  and 


FIG.  2.  WORK  SET  UP  ON  JACKS  AND  EXTENSION 
BLOCKS 


extension  blocks.  The  flexibility  of  the  arrangement 
should  be  noted,  as  it  is  possible  to  quickly  obtain  the 
exact  height  necessary  under  any  part  of  the  work. 


MACHINIST 

Oliver  No.  133  Hand  Planer  and  Jointer 

A portable,  ball  bearing,  motor-driven  hand  planer 
and  jointer  that  is  intended  for  mounting  on  a bench 
has  recently  been  placed  on  the  market  by  the  Oliver 
Machinery  Co.,  Grand  Rapids,  Mich.  The  machine  is 
designated  as  the  No.  133,  and  is  made  in  4-  and  6-in. 
sizes.  The  6-in.  machine  planes  63  in.  wide,  and  the 
4-in.  machine  43  in.  wide.  Both  sizes  rabbet  up  to 
i in.  The  machine  is  intended  for  replacing  the  hand 
plane  when  jointing  and  fitting  wood. 

The  base  is  a one-piece  casting,  and  carries  all  of  the 
parts  of  the  machine,  so  that  the  whole  unit  may  be 
easily  moved  from  one  place  to  another.  The  tables  are 
mounted  on  inclined  dovetailed  ways,  and  are  raised 
and  lowered  by  means  of  handwheels  and  screws.  Each 
table  has  a steel  lip  next  to  the  throat  opening.  The 
full  height  of  the  table  is  6 inches. 

The  fence  can  be  quickly  adjusted  to  any  position  on 
the  tables,  and  tilted  and  locked.  When  not  in  use, 
it  may  be  moved  back  and  swung  out  of  the  way.  An 
aluminum  safety  guard  that  operates  automatically  is 
provided  on  the  table.  It  keeps  the  unused  portion  of 
the  knives  covered,  and  yet  does  not  interfere  with  the 
operation  of  the  machine. 

The  cutter  head  is  fitted  with  three  tungsten- 
chromium  steel  knives,  each  3 in.  thick  and  1 in.  wide. 
The  cutting  diameter  is  33  in.  The  head  runs  on  self- 
aligning, inclosed  ball  bearings,  and  is  directly  con- 


9 


OLIVER  PORTABLE  PLANER  AND  JOINTER 

nected  to  the  electric  motor  by  means  of  a universal 
flexible  coupling.  Thus,  no  belts,  pulleys  or  counter- 
shafts are  necessary,  and  the  machine  may  be  set  up 
wherever  desired  without  reference  to  a line  shaft. 

The  motor  is  fully  inclosed,  ventilated  and  fitted  with 
ball  bearings.  It  operates  at  3,600  r.p.m.  on  either 
alternating  or  direct  current  of  110  or  220  volts.  It 
may  thus  be  run  from  an  electric  lighting  circuit, 
so  that  the  machine  may  draw  current  from  any  con- 
venient socket.  The  6-in.  machine  has  a J-hp.  motor, 
and  the  4-in.  machine  a i-hp.  motor.  The  flexible 
electric  cord  with  plug  and  switch  are  furnished  with 
the  machine.  A rotary  snap  switch  is  provided  when 
an  alternating  current  motor  is  used. 

An  attachment  may  be  furnished  for  setting  and 
sharpening  the  knives,  so  that  they  all  cut  uniformly. 
A cast-iron  column  for  supporting  the  machine  from 
the  floor  can  also  be  provided.  The  bench  space  re- 
quired by  the  4-in.  machine  is  26  x 16  in.,  and  by  the 
6-in.  machine  32  x 18  in.  The  machines  weigh  130 
and  160  lb.,  respectively,  when  crated,  and  165  and  200 
lb.  when  boxed.  The  contents  of  the  export  boxes  are 
3 and  4 cu.ft.  respectively. 
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Eureka  Demountable  Steel  Trestle 

Reinhold  Bettermann,  Johnstown,  Pa.,  has  recently 
placed  on  the  market  a demountable  trestle  or  “horse” 
for  use  in  an  industrial  plant  to  support  work.  The 


EUREKA  DEMOUNTABLE  STEEL  TRESTLE 


principal  feature  of  the  device  is  that  it  is  made  entirely 
of  steel. 

The  stools  have  four  legs  each,  and  are  of  pyramid 
form.  They  are  heavily  braced  so  as  to  provide  rigid 
support.  They  can  be  used  individually  for  support* 
ing  automobile  rear  axles  and  such  work,  being  particu- 
larly applicable  in  a garage.  The  stools  are  also  made 
with  a special  slot  at  the  top,  for  use  under  axles 
fitted  with  truss  rods. 

To  form  the  trestle,  two  stools  support  the  T-bar. 
Notches  in  the  bar  permit  of  varying  the  distance  be- 
tween the  stools.  Because  of  the  fact  that  the  device 
can  be  readily  dis-sembled,  the  horse  can  be  easily 
stored,  and  takes  up  but  a small  amount  of  space.  The 
stools  may  be  stacked  one  on  top  of  the  other.  Because 
of  the  construction,  their  life  should  be  practically 
unlimited.  They  are  made  in  heights  from  131  to  30 
in.,  the  weights  varying  from  11  to  30  pounds. 

Steel  trestles  with  the  legs  riveted  to  the  T-bar  can 
also  be  supplied,  when  it  is  not  necessary  to  have  the 
device  demountable.  The  standard  size  is  30  in.  height 
and  42  in.  length. 

Austin  Drilling  Machine  Vise 

The  J.  L.  Austin  Manufacturing  Co.,  419  Van  Buren 
St.,  Milwaukee,  Wis.,  has  recently  brought  out  the  vise 
shown  in  the  accompanying  illustration  for  use  on  drill- 
ing machines.  The  vise  is  intended  for  quickly  securing 
small  parts  requiring  drilling,  so  that  such  pieces  are 
not  held  in  place  by  hand.  Special  jigs  and  fixtures 
are  not  necessary  for  many  drilling  operations,  because 
the  parts  can  be  securely  held  by  means  of  the  vise. 


AUSTIN  DRILLING  MACHINE  VISE 


The  vise  is  made  of  cast  iron  and  intended  to  with- 
stand hard  usage.  Two  flanges  on  the  base  permit  of 
attachment  to  the  table  of  the  drilling  machine.  The 
handle  is  so  secured  to  the  end  of  the  operating  screw 
that  it  can  be  swiveled  to  permit  of  operation  in 
cramped  positions.  The  jaws  are  3 in.  wide  and  14  in. 
deep;  they  open  4 in.  The  l-in.  screw  has  an  Acme 
thread.  The  weight  complete  is  10  pounds. 

Conant  & Donelson  Screw  Cutting  Die 

An  addition  to  the  line  of  “Reliable”  two-part  screw 
cutting  dies  made  by  Conant  & Donelson,  Conway,  Mass., 
is  shown  in  the  illustration.  It  is  made  in  all  com- 
mercial sizes  from  ft  in.  upward  and  fits  the  same  collets 
as  corresponding  sizes  of  the  regular  product. 

The  feature  of  the  new  die  is  the  way  in  which  the 
face  is  ground  to  curl  the  chips  ahead  of  itself  instead 
of  allowing  them  to  fill  and  clog  the  clearance  spaces. 
The  manner  in  which  this  object  is  accomplished  is  by 
undercutting  the  edges  in  a sharp  diagonal,  following 
the  principle  that  was  long  ago  applied  to  the  com- 


CONANT  & DONELSON  SCREW  CUTTING  DIE 


paratively  well-known  “gun”  tap  to  secure  the  same 
effect  when  cutting  internal  threads. 

The  advantage  claimed  for  this  die  is  that  it  is  a 
free  cutting  tool  with  less  likelihood  of  being  broken 
by  reason  of  chips  becoming  wedged  in  the  clearances. 

Bentley  & Holmgren  Vise  Handle 

In  order  to  permit  of  quick  operation  in  positioning 
the  movable  jaw  of  a screw-type  milling  machine  vise, 
the  B.  & H.  vise  handle  has  recently  been  brought  out 
by  Bentley  & Holmgren,  406  Court  Exchange  Bldg., 
Bridgeport,  Conn.  The  ordinary  handle  placed  at  right- 
angles  to  the  screw  does  not  permit  of  quick  operation, 
and  frequently  interferes  with  the  table  or  some  part  of 
the  setting,  so  that  it  is  necessary  to  turn  it  through 
only  a portion  of  a turn  and  then  remove  and  replace 
it  for  the  next  twist.  Also,  it  very  frequently  happens 
that  the  handle  is  permitted  to  strike  the  table  at  the 
completion  of  each  twist,  so  that  injury  is  done  to  the 
machine  itself. 

• The  B.  & H.  handle  is  a one-piece  drop  forging,  and 
casehardened.  It  has  two  square  holes  at  right-angles 
to  each  other  in  the  boss.  The  handle  is  so  positioned 
in  relation  to  the  boss  that  when  it  is  applied  in  one 
position,  as  shown  at  the  left  of  the  accompanying  illus- 
tration, it  swings  clear  of  the  table  and  can  be  rapidly 
revolved.  Applied  in  the  other  position,  as  shown  at 
the  right,  it  gives  a long  lever  that  permits  of  tight- 
ening the  screw. 

It  is  stated  that  an  adjustment  of  2 in.  of  the  vise 
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jaw  that  may  normally  require  40  sec.  with  a handle 
at  right-angles  to  the  screw  can  be  performed  in  3 sec. 
When  the  handle  is  not  in  use,  it  is  fastened  in  the 
first-mentioned  position,  so  that  there  is  no  danger  of 


its  interfering  with  the  cutter  or  the  movements  of 
the  machine. 

The  handle  is  made  in  a range  of  sizes  having  holes 
from  i to  S in.,  the  length  of  the  hubs  varying  from  11 
to  21  in.  The  smallest  handle  has  a clearance  with 
the  short  leverage  of  11  in.,  and  of  5 in.  with  the  long 
leverage.  The  largest  handle  has  clearances  of  21  and 
9i  in.,  respectively. 

Marvin  & Casler  Lapping  and 
Filing  Headstock 

A lathe  headstock  for  use  when  lapping  and  filing 
small  parts  has  recently  been  brought  out  by  the  Marvin 
& Casler  Co.,  Canastota,  N.  Y.  The  accompanying 


MARVIN  & CASLER  LAl'I'INU  AND  FILING  HEADSTOCK 


illustration  shows  the  device  equipped  with  a guard  for 
the  driving  belt. 

The  tool  is  fitted  with  ball  bearings  at  each  end  of 
the  spindle.  It  is  intended  for  use  in  lapping  small 
holes,  so  as  to  take  the  work  from  a more  expensive 
lathe.  It  may  be  equipped  either  with  a twin-screw 
drill  chuck  or  a three-jaw  chuck.  The  base  of  the  head- 
stock  is  103  in.  long,  and  the  distance  from  the  pulley 
to  the  drill  chuck  is  143  inches. 


Pocket-Knife  Standardization 

What  has  been  done  toward  standardization  of  designs 
in  the  pocket-knife  industry  is  shown  by  the  following 
paragraphs  from  a report  of  a trade  association  in  that 
industry.  The  saving  effected  might  well  influence 
other  industries  to  follow  the  example  particularly  in 
lines  that  are  as  many  and  varied  as  pocket  knives. 

“When  our  industry  was  called  on  by  the  War  Board 
to  eliminate  all  unnecessary  patterns  and  reduce  our 
line  to  a minimum,  a committee  was  selected  from  our 
industry  to  adopt  a certain  number  of  standard  patterns 
and  request  all  manufacturers  to  discontinue  the  pro- 
ducing of  anything  other  than  these  standard  patterns. 

“We  found  when  we  came  to  get  into  this  work  that 
some  factories  were  producing  as  high  as  a thousand 
to  fifteen  hundred  distinct  styles  of  pocket  knives.  This 
number  was  reduced  to  one  hundred  basic  patterns,  with 
about  three  hundred  styles  being  produced  from  them. 
This  included  different  coverings,  handles,  blades,  etc. 

“The  number  of  basic  patterns  in  the  American 
pocket-knife  industry  varied  in  the  different  factories 
from  two  hundred  to  five  hundred,  from  which  were 
developed  styles  ranging  anywhere  from  five  hundred 
to  twenty-five  hundred.  This  number  of  basic  patterns 
has  been  reduced,  not  to  exceed  one  hundred  and  not  to 
be  developed  beyond  three  hundred.  Possibly  some 
manufacturers  today  are  developing  as  high  as  three 
hundred  patterns,  but  you  can  see  that  this  is  a tre- 
mendous reduction  in  basic  patterns,  as  well  as  the 
number  of  styles  developed  from  them.” 

Variations  in  Machinery  Exports 

The  value  of  our  exports  of  passenger  automobiles 
dropped  from  $2,356,699  in  1920  to  $32,803  in  1921, 
partly  because  the  market  was  saturated,  and  because 
the  total  absence  of  good  roads  between  the  large  cities 
confines  the  use  of  cars  to  the  streets  of  a few  commer- 
cial centers.  Competition  from  Germany  and  other 
countries  was  largely  responsible  for  the  decrease  in 
our  exports  of  dyestuffs  from  $6,309,168  in  1920  to 
$763,427  in  1921,  although  even  this  figure  is  gratifying 
when  we  consider  that  we  sent  practically  no  dyestuffs 
to  China  in  1913-14. 

The  marked  increase  both  in  number  and  value  in 
shipments  of  locomotives  from  20,  valued  at  $328,629, 
in  1913-14,  to  86,  valued  at  $3,370,510,  in  1920,  and  to 
104,  worth  $5,119,837,  in  1921,  has  been  the  result  of 
American  selling  enterprise  and  of  the  need  of  first- 
class  motive  power  on  the  Chinese  railways.  This  is 
only  one  feature  in  the  general  increase  of  our  exports 
of  industrial  machinery  to  China,  for  which  the  full 
American  figures  are  not  yet  available,  but  which  in 
1920  were  about  three  times  as  great  as  in  1913.  Still 
more  gratifying  is  the  fact  that  in  1920  we  furnished 
54  per  cent  of  the  total  amount  of  industrial  machinery 
purchased  by  China,  while  in  1911  we  shipped  only  9 
per  cent.  Our  exports  in  1920  of  textile  machinery  to 
China  were  more  than  50  per  cent  of  the  total,  about 
louble  the  shipments  from  the  United  Kingdom,  and 
more  than  three  times  as  great  as  those  of  Japan.  Our 
sxports  to  China  in  1920  of  machinery,  excluding  agri- 
cultural, embroidering,  knitting,  and  sewing  ma- 
chinery, were  more  than  half  the  total,  more  than 
twice  as  large  as  the  shipments  of  the  United  Kingdom, 
and  more  than  three  times  as  great  as  those  of  Japan. 
— Commerce  Reports. 
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Price  of  Farm  Implements 
Not  Advancing 

In  a statement  as  to  farm  implements, 
Chairman  Anderson  of  the  Congres- 
sional Agricultural  Commission  which 
is  investigating  agricultural  conditions 
says: 

“We  have  found  that  the  weighted 
average  of  farm  implements’  factory 
price,  exclusive  of  power  equipment 
and  twine,  shows  that  price  to  be  41 
per  cent  above  1913;  inclusive  of  power 
equipment  and  twine,  these  prices  are 
now  approximately  20  per  cent  above 
1913.  It  would  appear  that  the  factory 
price  of  agricultural  implements  does 
not  show  price  advances  to  such  a 
marked  degree  as  other  commodities 
and  that  they  are  rapidly  receding  to 
a lower  price  level.  In  1914  the  trans- 
portation charge  on  agricultural  imple- 
ments was  -about  11  per  cent  of  the 
selling  price  to  the  farmer,  including 
the  freight  on  raw  material  entering 
into  the  manufacture,  and  in  1921,  it 
increased  to  16  per  cent.  A reduction 
in  freight  rates  on  each  basic  com- 
modity, such  as  pig  iron,  steel,  coal 
coke  and  lumber,  would  assist  in  re- 
ducing the  farmer’s  expense  for  farm 
implements.” 


Tests  for  Toolbits 


The  Bureau  of  Standards  of  the  De- 
partment of  Commerce  has  completed 
a series  of  sixty  tests  of  one-half  inch 
toolbits  made  of  several  grades  of 
high-speed  steel  which  had  been  sub- 
jected to  various  heat-treatments.  The 
steel  used  was  the  same  for  each  test, 
containing  62  per  cent  carbon,  3.6  per 
cent  chromium,  15.5  per  cent  tungsten, 
and  1.6  per  cent  vanadium.  Results, 
in  pounds  of  metal  cut  away,  are  shown 
in  the  following  table: 


Preheatin* 
(Time  for  Cut 
20  Min.) 


1.400  dec.  F. 
i.  500  de«.  F. 
1.600  dec-  F. 
1.600  dec.  F. 


Hardening 
(Time  (or  Cut 
5 Min.) 

2.4 1 7 deg.  F-oti 

2.417  deg.  F-oil 

2,4 17  deg.  F-oil 

2,4 1 7  deg.  F-wnter 


Lb.  of  Metal  Cut 
Per  Tool 
(4  Tools  Tested.) 

9.1 
10.1 

5.1 
5.1 


All  testing  conditions  were  the  same. 
The  results  obtained  when  using  water 
as  the  quenching  medium  are  about  the 
same  as  when  using  oil  for  this  par- 
ticular case. 


House  Drops  Dahlgren 
Naval  Station 

During  consideration  of  the  naval 
appropriation  bill  by  the  House,  Mary- 
land representatives  were  successful  in 
eliminating  appropriations,  other  than 
those  for  maintenance  in  a closed  down 
condition,  for  the  naval  proving  ground 
at  Dahlgren,  Va.  The  House  elimi- 
nated the  appropriations  by  a vote  of 
106  to  67.  Maryland  representatives 
contended  that  as  it  was  a war  emer- 
gency plant  it  should  be  abolished. 


Sinram  Re-elected 

At  the  annual  meeting  of  the  Ameri- 
can Gear  Manufacturers’  Association, 
held  recently  at  Buffalo,  F.  W.  Sinram, 
president  or  the  Van  Dorn  & Dutton 
Co.,  of  Cleveland,  Ohio,  was  re-elected 
president  for  the  ensuing  year.  The 
vice-presidents  chosen  are  Ray  Johnson 
and  D.  F.  Waterman.  F.  D.  Hamlin 
was  re-elected  secretary-treasurer. 
Four  new  members  of  the  executive 
committee  were  elected;  they  are  J.  B. 
Foote,  E.  E.  Frost,  D.  F.  Goedke  and 
W.  H.  Phillips. 


International  Chamber  in 
Italy  Next  Year 

The  next  general  meeting  of  the  In- 
ternational Chamber  of  Commerce  will 
be  held  in  Rome,  Italy,  the  week  of 
March  19,  1923,  it  was  announced  last 
week  by  the  American  section  of  that 
body.  In  arriving  at  this  decision  the 
board  of  directors  of  the  International 
Chamber  which  just  met  in  Paris,  was 
influenced  to  a great  extent  by  the  pos- 
sibilities of  the  Genoa  conference. 

The  next  meeting  of  the  executive 
committee  of  the  International  Chamber 
will  be  held  in  Paris  on  May  26  and 
will  be  followed  by  a meeting  of  the 
board  of  directors  on  July  10.  At  that 
time  it  is  expected  that  the  results  of 
the  Genoa  Conference  will  be  fairly 
definite  and  plans  will  then  be  made 
for  the  next  general  meeting  of  the 
chamber. 


Motion  Pictures  in  Develop- 
ment of  Foreign  Trade 

At  a conference  of  manufacturers 
with  various  government  representa- 
tives last  week,  the  value  of  motion 
pictures  in  industry  was  discussed. 
Director  Klein,  of  the  Department  of 
Commerce,  said  that  17  per  cent  of 
American  manufactured  mechanical 
machinery  was  exported  and  that  mo- 
tion pictures  .were  valuable  in  the 
development  of  foreign  trade.  Director 
Bain,  of  the  Bureau  of  Mines,  spoke 
of  the  valuable  results  obtained  by  that 
Bureau  with  motion  pictures  in  pro- 
moting safety  in  mining  operations.  A 
board  of  review  was  established  by  the 
two  bureaus  to  aid  manufacturers  in 
preparing  and  distributing,  films  for  use 
in  foreign  markets.  This  board  will 
supervise  film  production  and  advise 
manufacturers  as  to  the  needs  of  the 
various  foreign  fields. 


The  Patent  Convention 

After  having  reviewed  the  arguments 
for  and  against  the  revival  of  the 
Patent  Convention  with  Germany,  the 
State  Department  is  understood  to  be 
inclined  to  revive  the  treaty  under  the 
authority  conferred  by  the  Senate. 


Some  Machine  Tool  Manu- 
facturing Statistics 

When  the  1919  census  was  taken, 
there  were  403  establishments  in  the 
United  States  engaged  in  the  manufac- 
ture of  machine  tools.  The  aggregate 
horsepower  employed  in  this  industry 
is  given  in  a special  report  by  the 
Bureau  of  the  Census,  made  for  the 
Senate  Finance  Committee,  as  being 
100,433.  These  plants  employ  132 
steam  engines  developing  20,305  hp.; 
17  steam  turbines,  developing  6,650  hp.; 
55  internal  combustion  engines,  devel- 
oping 2,249  hp.;  16  water  wheels, 
developing  1,033  hp.;  11,408  electric 
motors,  developing  98,817  hp. 

The  capital  employed  by  concerns 
engaged  in  the  manufacture  of  ma- 
chine tools  is  given  as  being  $231,039,- 
843.  Salary  and  wage  payments  in 
1919  totaled  $84,216,826.  The  value  of 
products  was  $212,400,158.  There  were 
8,619  officers,  superintendents,  man- 
agers and  other  salaried  employees. 
The  average  number  of  wage  earners 
employed  was  53,111. 


Compulsory  Patent  Bill 
To  Be  Re-Drafted 

Such  determination  against  compul- 
sory working  of  patents  was  brought 
forward  at  the  initial  hearing  on  that 
subject  that  Senator  Stanley  deter- 
mined to  re-draft  his  bill.  He  expects  to 
eliminate  the  five-  and  two-year  limi- 
tations and  change  his  bill  so  as  to  pre- 
scribe that  patents  shall  be  worked 
within  a reasonable  time,  to  be  deter- 
mined by  the  Commissioner  of  Patents. 

Thomas  E.  Robertson,  commissioner 
of  patents,  declared  his  unalterable  op- 
position to  a working  clause,  because  he 
believes  it  is  imperative  that  the  paten- 
tee have  a monopoly.  It  is  necessary, 
he  said,  to  encourage  invention  and  also 
is  necessary  to  make  the  patent  readily 
saleable.  A working  clause,  he  der 
dared,  would  discriminate  greatly 
against  the  small  inventor.  He  pointed 
out  that  the  term  of  patents  was 
changed  from  fourteen  to  seventeen 
years  because  it  was  shown  that  profits 
accrued  mainly  in  the  latter  part  of  the 
term. 

It  was  pointed  out  at  the  hearing 
that  a large  number  of  patents  are 
taken  out  for  protective  purposes  only 
during  the  research  period.  For  that 
reason,  it  was  held  that  compulsory 
production  would  have  the  effect  of  giv- 
ing a body  blow  to  all  research. 

Frederick  P.  Fish,  widely  known 
patent  attorney,  of  Boston,  and  A.  C. 
Oliphant,  of  the  Federated . American 
Engineering  Societies,  were  among 
those  who  appeared  against  the  bill. 

The  position  of  the  Secretary  of  War 
and  or  the  Ordnance  Department  was 
that  the  national  defense  is  involved  in 
the  matter  of  patents,  particularly 
when  foreigners  are  not  required  to 
manufacture  in  this  country. 
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The  Trend  of  Business  Im- 
provement— Plants 
Resuming 

The  Motor  Wheel  Corporation  has 
increased  production  to  capacity  at  its 
pressed  steel  wheel  plant  at  Lansing, 
Mich.,  with  the  adoption  of  night  shifts 
in  several  departments  at  the  main 
works.  The  Gier  plant  of  the  company 
is  operating  at  full  capacity  for  the  first 
time  in  the  past  eighteen  months. 

The  Ford  Motor  Co.  has  resumed 
operations  at  its  branch  plant  at  At- 
lanta, Ga.,  following  an  idle  period  of 
about  a year.  Employment  is  being 

fiven  to  300  men,  and  this  force  will 
e increased  at  an  early  date. 

The  Virginia  Bridge  and  Iron  Works, 
Roanoke,  Va.,  is  arranging  for  the  im- 
mediate reopening  of  the  plant  of  the 
Birmingham  Steel  Corporation,  Birm- 
ingham, Ala.,  recently  purchased  at  a 
Federal  receiver’s  sale.  Different  de- 
partments will  be  remodeled  and  im- 
proved, and  necessary  equipment  in- 
stalled. A large  portion  of  the  works 
will  be  adapted  to  railroad  car  repair 
work,  and  the  remainder  given  over  to 
structural  steel  fabrication  for  build- 
ings and  bridges. 

The  Lansing  Foundry  Co.,  Lansing, 
Miich.,  has  adopted  a full  time,  full  pro- 
duction schedule,  with  employment  of 
additional  men.  A large  order  has  been 
secured  for  parts  for  the  Maxwell  auto- 
mobile, as  well  as  for  castings  for  the 
Erd  Motor  Co.,  Saginaw,  Mich. 

The  American  Bridge  Co.  has  re- 
sumed operations  at  its  plant  at  Tren- 
ton, N.  J.,  which  has  practically  been 
closed  for  the  past  year.  Employment 
is  being  given  to  about  200  men,  and 
this  force  will  be  increased  to  a quota 
of  from  400  to  460  by  the  close  of  May. 

The  Ryan-Bohn  Foundry  Co.,  Lans- 
ing, Mien.,  is  increasing  its  working 
force  of  coremakers  and  molders,  ana 
has  adopted  a capacity  operating 
schedule.  The  company  has  secured 
large  orders  for  automobile  engine  cast- 
ings for  the  Continental  Motors  Corp- 
oration. 

The  East  Penn  Foundry  Co.,  Macun- 
gie,  Pa.,  has  increased  the  wages  of 
coremakers,  molders  and  other  foundry- 
men,  10  per  cent.  Full  production  is 
being  maintained  under  regular  operat- 
ing schedule. 

The  New  York  Central  Railroad  Co. 
has  reopened  its  locomotive  and  car 
repair  shops  at  West  Albany,  N.  Y., 
Avis,  Pa.,  and  Collinwood,  Ohio,  giving 
employment  to  about  776  men  on  a 
piecework  basis,  under  increased  wage 
scale  of  25  per  cent.  The  West  Albany 
shops  will  operate  with  600  men,  the 
Avis  shops  with  175,  and  the  Collinwood 
shops  with  100  men. 

The  Western  Maryland  Railway  Co. 
is  arranging  for  the  immediate  resump- 
tion of  operations  at  its  Ridgeley,  W. 
Va.,  shops.  Work  will  be  devoted  to 
the  repair  of  steel  cars.  The  shops  at 
Fairfax  and  Elkins,  Md.,  will  also  be 
operated. 

The  Atlas  Drop  Forge  Co.,  Lansing, 
Mich.,  has  adopted  an  overtime  schedule 
in  a number  of  departments  at  its  plant. 
Operations  are  on  a capacity  basis 
throughout  the  works,  and  orders  on 
hand  insure  production  at  this  rate  for 
a number  of  months  to  come. 


The  Ames  Shovel  and  Tool  Co.  has 
resumed  operations  at  its  Elwood,  Ind., 
plant,  giving  employment  to  about  300 
men. 


The  Willys-Overland  Co.,  Toledo, 
Ohio,  has  increased  production  at  its 
plant,  with  operations  on  a basis  of  600 
automobiles  a day.  April  sales  have 
broken  previous  records. 

The  Galveston,  Harrisburg  & San 
Antonio  Railroad  Co.  is  increasing  op- 
erations at  its  car  and  locomotive  shops 
at  El  Paso,  Tex.,  and  has  authorized  an 
immediate  call  for  bids  for  the  con- 
struction of  a new  machine  shop  at 
this  works,  to  cost  about  $200,000,  in- 
cluding equipment. 

The  Hayes-Ionia  Co.,  Ionia,  Mich., 
manufacturer  of  automobile  bodies,  has 
reopened  its  plant  for  the  manufacture 
of  bodies  for  the  Olds  and  Reo  auto- 
mobiles, following  a shut  down  for 
several  months  past.  Employment  will 
be  given  to  about  300  men. 


The  Hendee  Manufacturing  Co.. 
Springfield,  Mass.,  manufacturer  of 
motorcycles,  has  adopted  an  overtime 
schedule  in  two  departments,  and  is 
increasing  the  working  force  through- 
out the  plant.  April  production  ran  to 
1,400  machines,  or  more  than  double 
the  output  of  January  and  February. 


For  several  weeks  past  the  Stewart- 
Warner  Speedometer  Corporation,  Chi- 
cago, 111.,  has  added  to  its  working  force 
at  the  rate  of  from  260  to  300  em- 
ployees a week.  Operations  have  been 
increased  over  300  per  cent  as  compared 
with  this  time  a year  ago.  Manufacture 
is  commencing  on  a number  of  new 
automobile  ' specialties,  including  spot- 
lights and  gasoline  meters. 


The  Continental  Motors  Corporation 
has  adopted  a night  shift  of  600  men 
at  its  plant  at  Muskegon,  Mich.,  work- 
ing on  a large  order  for  motors  for  the 
Durant  Motor  Co.  Operations  are  be- 
ing advanced  at  the  Detroit  plant, 
which  is  now  giving  employment  to 
1,800  men,  or  60  per  cent  more  than  at 
this  same  time  a year  ago. 


The  McCord  Manufacturing  Co.,  Chi- 
cago, 111.,  manufacturer  of  automobile 
radiators,  gaskets,  etc.,  is  increasing 
production  at  its  Racine,  Wis.,  plant, 
and  will  place  a full  time,  full  capacity 
schedule  in  operation  early  in  May. 
Manufacture  is  also  being  advanced  at 
other  plants  of  the  company. 

The  American  Car  and  Foundry  Co. 
is  advancing  the  production  schedule 
and  increasing  the  working  force  at  its 
plant  at  Jeffersonville,  Ind.  Orders  on 
hand  insure  continuous  operation  for 
the  balance  of  the  year.  Recent  assign- 
ments for  the  plant  include  24  cars  for 
the  Louisville  & Nashville  Railroad;  15 
cars  for  the  Interstate  Public  Service 
Co.,  Indianapolis;  50  cars  for  the  Chi- 
cago & Northwestern  Railroad;  and  re- 
pairs to  25  passenger  cars  for  the  New 
York  Central  Lines. 


The  Duplex  Printing  Press  Co.,  Bat- 
tle Creek,  Mich.,  is  increasing  opera- 
tions at  its  plant  and  plans  for  early  en- 
largements for  greater  capacity.  It  is 
proposed  to  double  the  present  facilities 
of  the  foundry  and  machine  shop,  and 
about  $760,000  will  be  expended  for 
buildings  and  equipment.  The  line  of 
production  will  be  extended  to  include 
printing  presses  and  parts  for  catalog 
and  magazine  work. 


C.  A.  McCune  New  President 
of  Welding  Society 

The  annual  meeting  of  the  Ameri- 
can Welding  Society  was  held  in  the 
Engineering  Societies  Building,  New 
York  City,  from  April  26  to  29.  The 
program  included  the  reading  of  papers 
on  welding  and  related  subjects,  and  a 
series  of  discussions  on  the  adoption 
of  standard  specifications  and  codes. 
At  the  technical  session  of  the  meeting 
three  interesting  papers  were  read. 
They  were:  “Welding  of  Heavy  Copper 
Plate,”  by  A.  S.  Kinsey;  “Electric 
Welding  of  Dredge  Pipes,”  by  J.  H. 
Nead  and  R.  L.  Kenyon;  “Thermit 
Welding,”  by  J.  H.  Deppeler.  Separate 
sessions  were  held  on  electric-arc  and 
gas  welding.  The  committee  on  train- 
ing of  operators  reported  considerable 
progress  along  these  lines  and  was 
authorized  to  continue  its  work  during 
the  next  year. 

The  election  of  officers  resulted  in 
the  selection  of  Charles  A.  McCune,  of 
the  Page  Steel  and  Wire  Co.,  Bridge- 
port, Conn.,  as  president;  W.  H. 
Namack,  of  Ballston  Spa.,  N.  Y.,  vice- 
president  for  the  New  York  and  New 
England  district;  T.  T.  Oechsle,  Phila- 
delphia, Pa.,  vice-president  for  the 
middle  Eastern  district;  W.  A.  Slack, 
Chicago,  vice-president  for  the  middle 
Western  district.  Directors  elected 
were:  James  Burke,  Erie,  Pa.;  Herman 
Lemp,  Erie,  Pa.;  H.  I.  Walsh,  Newport 
News,  Va.;  A.  F.  Jenkins,  Baltimore, 
Md. 

In  recognition  of  his  services  to  the 
welding  industry  and  to  the  society,  the 
members  elected  Comfort  A.  Adams  to 
honorary  membership  in  the  American 
Welding  Society.  Mr.  Adams  was  the 
founder  of  this  society  and  has  been 
instrumental  in  bringing  it  to  its 
present  state  of  success.  The  society 
also  conferred  this  honor  upon  Edmond 
Fouch6,  of  Paris,  who  is  credited  with 
being  the  first  to  see  the  possibilities 
of  gas-torch  welding. 


N.  Y.  State  Scholarships 
for  Technologists 

The  University  of  the  State  of  New 
York  is  offering  twenty-five  scholar- 
ships to  trade  and  technically  trained 
persons  who  desire  to  prepare  them- 
selves for  teaching.  Persons  selected 
to  hold  these  scholarships,  who  satis- 
factorily complete  the  prescribed  one- 
year  industrial  teacher  training  course, 
are  licensed  for  life  to  teach  their  spe- 
cific occupations  in  the  vocational 
schools  of  the  State.  The  salaries 
range  from  $1,800  to  $3,600  per  year. 
Applications  can  be  obtained  from  the 
Division  of  Vocational  and  Extension 
Education,  State  Department  of  Edu- 
cation, Albany,  N.  Y. 

Applicants  for  appointment  to  the  in- 
dustrial teachers’  scholarship  must 
possess  some  of  the  following  qualifica- 
tions: Trade,  industrial  or  technical 
experience:  a good  general  education; 
must  be  of  good  moral  character,  pos- 
sess good  health,  and  be  a citizen  of  the 
United  States. 

The  twenty-five  scholarships  which 
will  be  awarded  to  qualified  persons  in 
1922  are  distributed  among  the  elec- 
trical, machine  shop,  automobile  repair- 
ing, machine  drafting  and  designing, 
architectural  drafting,  printing,  textile 
working  and  a few  other  trades. 
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Business  Conditions  in  England 

BY  OUR  LONDON  CORRESPONDENT 


Were  it  not  for  the  unfortunate  dis- 
pute between  employer  and  employed 
m the  engineering  industry,  it  would  be 
possible  to  report  a marked  improve- 
ment in  conditions  economic  and  indus- 
trial. During  the  past  few  weeks  Lon- 
don has  been  steadily  growing  more 
cheerful,  and  such  headings  as  “indus- 
trials firm,”  “rubber  brighter,”  “oils 
rising,”  “mines  more  active,”  and  so  on, 
have  been  fairly  common  in  the  financial 
journals.  Money  is  plentiful  and  gilt- 
edged  securities  nave  appreciated 
markedly.  To  take  an  outstanding 
example,  the  5 per  cent  war  loan,  issued 
at  95  and  for  a long  time  well  below 
that  figure,  has  lately  risen  to  100.  Of 
course  there  is  a reverse  side,  as  cheaper 
money  suggests  bad  trade  and  conse- 
quent restriction  of  the  ordinary  ave- 
nues of  investment.  Anyway,  money  is 
cheaper  and  this  fact  and  the  reduction 
offered  during  the  course  of  months  in 
the  floating  debt  have  caused  the  value 
of  gilt-edged  securities  to  rise.  It  was 
anticipated  with  confidence  a week  or 
two  ago  that  the  bank  rate  would  be 
lowered  to  4 per  cent;  even  now  it  is 
held  that  the  reduction  is  merely  post- 
poned for  a short  time.  But  in  this 
matter  New  York  sets  the  fashion  and 
the  bank  rate  here  follows. 

Imports  and  Exports  Gain 

The  returns  of  overseas  trading  dur- 
ing March  showed  in  imports  (total 
£87,879,424)  an  increase  of  181  million 
pounds  as  compared  with  the  previous 
month,  though  more  than  53  millions 
less  than  March  of  last  year.  Similarly, 
British  and  Irish  exports  (total  £64,- 
580,793)  showed  an  increase  of  about  61 
millions  over  the  previous  month,  but 
about  21  million  pounds  less  than 
March,  1921.  Re-exported  goods  (total 
£10,153,612)  were  at  about  the  same 
value  as  the  previous  month,  and  about 
11  millions  more  than  in  March,  1921. 

That  conditions  are  improving  is 
shown  by  the  steady  decline  in  the  num- 
bers of  unemployed  officially  registered. 
The  fall  is  more  than  192,000  in  the 
last  twelve  weeks.  But  here  the  engi- 
neering dispute  is  beginning  to  have 
effect,  though  the  men  locked  out  are 
not  registered  as  unemployed  or  they 
would  swamp  the  improvement.  We 
still  have  some  1,742,517  persons 
officially  known  to  be  out  of  work,  ex- 
cluding work-people  on  short  time. 
Lancashire  has  been  negotiating  for 
some  time  over  a reduction  in  wages 
and  meanwhile  reports  less  unemploy- 
ment than  for  months,  while  generally 
speaking  the  business  outlook  is  re- 
garded as  brighter.  More  people  are 
being  employed  in  coal  mining;  here  the 
unemployed  percentage  is  among  the 
lowest  in  the  manufacturing  and  pro- 
ducing industries.  In  the  iron  and  steel 
trades  the  engineering  dispute  blocks 
progress  where  a steady  expansion  had 
been  anticipated.  It  is  to  be  under- 
stood that  in  engineering  generally  not 
all  the  shops  are  closed:  those  firms 
that  are  outside  the  employers  federa- 
tion are  still  running,  and  in  the  others, 
pending  negotiations,  the  lockout 
notices  to  semi-  and  un-skilled  workers 
are  postponed. 

The  electrical  side  of  engineering  re- 
mains fairly  well  employed,  and  this 


is  true  of  textile  machinists,  though  in 
the  process  of  time  the  pressure  has 
eased  somewhat.  The  locomotive  shops 
are  dull,  but,  while  orders  for  British 
lines  are  still  in  abeyance,  it  is  publicly 
stated  that  contracts  with  Roumania 
to  the  extent  of  £5,000,000  are  being 
negotiated,  though  how  the  financial 
problems  attendant  are  to  be  solved  has 
not  been  made  clear.  As  to  motor  car 
firms,  those  on  the  light  side  remain 
the  better  employed,  in  fact  the  popu- 
larity of  the  light  car  increases. 

The  flying  machine  side  of  affairs 
has  lately  been  given  an  impetus  by 
the  increase  in  the  commercial  services, 
particularly  between  London  and  Paris, 
But  the  unfortunate  collision  in  France 
has  acted  as  a damper.  To  revive  our 
spirits  and  increase  confidence  we  are 
bein£  reminded  that  from  the  beginning 
of  civil  aviation  in  1919  to  the  end  of 
last  September,  according  to  the  Air 
Ministry,  only  twelve  persons  were 
killed  out  of  142,241  passengers  carried 
by  air;  in  fact  until  this  last  accident 
there  has  been  no  injury  in  the  British 
services  for  more  than  twelve  months. 

Llyod’s  Register  returns  for  the  last 
quarter  show  that  we  have  about 
2,236,000  tons  of  shipping  under  con- 
struction; a reduction  in  the  quarter  of 
about  404,000  tons:  deducting  vessels  on 
which  work  has  been  suspended,  apart 
from  the  shipbuilding  workers'  wage 
dispute,  the  tonnage  actually  under 
construction  amounts  to  about  1,443,000 
tons,  the  decrease  applying  to  most 
countries. 

At  the  final  accounting  the  national 
revenue  for  the  year  ending  with  March 
last  showed  a balance  over  expenditure 
of  about  46  million  pounds,  the  revenue 
amounting  to  £1,124,879,873  and  ex- 
penditure to  £1,079,186,637.  The  surplus 
was  considerably  below  the  sum  esti- 
mated originally,  expenditure  having 
been  swollen  in  various  supplementary 
ways,  not  foreseen  when  the  budget 
was  introduced.  Again,  the  surplus  is 
not  entirely  due  to  taxation,  for  the 
special  receipts  amount  to  more  than 
170  millions,  partly  received  from 
Germany  on  account  of  the  army  of 
occupation  and  largely  arising  from  the 
sale  of  government  stores,  which,  even 
if  properly  regarded  as  revenue,  which 
is  doubtful,  cannot  be  repeated  next 
year. 

Electric  Industry  Booming 

The  war  undoubtedly  set  a number  of 
engineering  concerns  on  their  feet 
again,  this  applying  to  mechanical  engi- 
neers who  were  able  to  adapt  them- 
selves to  the  requirements  of  the 
moment.  The  effect  on  the  heavier 
electrical  side  was  very  evident.  Here 
Great  Britian  had  a considerable  num- 
ber of  firms  none  of  whom  were  able 
to  pay  large  profits,  at  any  rate  before 
the  war.  Now  most  of  them  appear 
to  be  in  a stable  condition,  with  credits 
beyond  anything  they  were  accustomed 
to  in  the  past.  Thus  the  Brush  Elec- 
trical Engineering  Co.,  which  has  of 
late  been  a good  customer  to  machine 
tool  firms  for  fairly  heavy  tools  needed 
in  the  construction  of  the  Ljungstrom 
steam  turbine,  at  its  latest  meeting  re- 
ported a profit,  after  deducting  deben- 
ture interest,  management  expenses  and 


maintenance  but  not  depreciation  of 
£230,557,  an  increase  on  tbe  year  of 
about  £41,500.  Metropolitan-Vickers 
Electrical  Co.,  formerly  known  as  the 
British  Westinghouse  Co.,  made  a profit 
of  £440,300,  or  about  $38,000  greater 
than  was  reported  for  the  last  year. 
Stock  of  materials  in  hand,  work,  etc. 
in  progress  (less  receipts  on  account) 
are  estimated  at  just  short  of  two 
million  pounds,  comparing  with  more 
than  2|  millions  in  1920. 

The  1921  outputs  were  records,  both 
for  the  Brush  and  the  Metropolitan- 
Vickers  Co.  The  Edinburgh  firm  of 
Bruce,  Peebles  & Co.  paid  15  per  cent, 
and  Mather  & Platt,  Ltd.,  which  is  con- 
cerned with  machinery  for  tbe  textile 
industry,  paid  the  same  dividend  as  a 
year  ago  but  carried  forward  a larger 
sum.  Other  electrical  concerns  might 
be  noted  as  paying  good  dividends,  and 
the  cable  companies  have  done  well. 
But  there  is  one  marked  exception  in 
the  electrical  field,  namely  the  Edison- 
Swan  Co.,  which  reports  a loss  of  £344,- 
730,  for  which  the  coal  strike  last  year 
is  held  to  be  largely  responsible.  It 
may  be  added  that  £346,445  has  been 
written  off  for  depreciation  of  stock,  and 
this  item  in  itself  more  than  accounts 
for  the  loss. 

Some  Profits  Lower 

Turning  to  the  larger  mechanical 
engineering  firms,  the  balance  sheet  of 
Cammell,  Laird  & Co.,  Birkenhead, 
Sheffield,  etc.,  indicates  a net  profit  for 
last  year  of  £170,487 ; this  is  more  than 
£90,000  lower  than  the  net  profit  for 
the  year  previous  and  about  £132,500 
less  than  the  net  profit  for  1919.  Accord- 
ing to  the  present  balance  sheet  the 
stock  in  trade  and  work  in  progress  are 
valued  at  £1,691,148,  or  not  much  more 
than  half  the  corresponding  figure  at 
the  end  of  1920.  Armstrong,  Whit- 
Worth  & Co.,  Ltd.,  paid  6 per  cent  on 
last  year’s  business  compared  with  10 
per  cent  the  year  previous;  and  Craven 
Bros.,  South  Reddish,  makers  of 
machine  tools  and  cranes,  paid  74  per 
cent  on  ordinary  shares  last  year. 

The  prospects  of  engineering  as  a 
sectional  interest  have  certainly  been 
improved  as  the  result  of  the  operations 
of  the  Trade  Facilities  Act,  under 
which  the  government  gives  guarantees 
to  enable  development  schemes  to  be 
undertaken.  London  will  benefit  by  the 
establishment  of  a ship-repairing  works, 
etc.,  on  the  Thames,  by  Harland  & 
Wolff,  Ltd.,  nearly  11  millions  having 
been  guaranteed  to  the  firm  for  this 
purpose  and  for  certain  constructional 
work  in  the  Glasgow  area.  Then  five 
millions,  repayable  as  the  principal  and 
interest  over  fifty  years,  will  be  devoted 
to  the  enlargement  of  the  South  Lon- 
don tube,  the  first  of  the  underground 
electric  railways,  and  to  an  extension 
of  another  London  line.  Also  61 
millions  for  25  years  will  be  available 
for  the  electrification  of  suburban  sec- 
tions of  one  of  the  main  London 
railway  lines.  Sums  have  been  made 
available  for  an  electrical  generating 
plant  for  India  and  certain  English 
districts,  and  shipbuilding,  steam  engi- 
neering, dock  and  harbor  work,  sewage 
systems,  quarries  and  the  manufacture 
of  folding  boxes,  all  are  to  benefit. 
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Detroit  Letter 

Unemployment  in  the  industrial 
plants  of  Detroit  seems  to  be  at  an  end. 
The  Employers’  Association  has  esti- 
mated that  46,000  men  have  been  put 
back  to  work  since  October  of  last  year. 
The  latest  returns  show  that  about 
4,500  men  were  re-employed  during  the 
week  ending  April  18.  Most  of  the 
firms  are  working  on  full  time.  There 
seems  to  be  a shortage  of  skilled 
workers. 

Inquiries  of  quality  are  more  gen- 
erally active  in  this  city  than  they  have 
been  for  some  time  past.  An  encourag- 
ing number  of  orders  has  been  placed 
and  one  dealer  said  that  if  he  does  as 
well  during  the  next  three-fourths  of 
1922  as  he  has  during  the  first  quarter, 
his  sales  will  equal  in  volume  tne  best 
re-war  year.  This  does  not  mean, 
owever,  that  as  many  machines  have 
been  sold,  because  prices  are  higher. 
Nor  does  it  mean  that  as  much  profit 
has  been  made,  because  a much  larger 
organization  has  done  the  selling.  The 
sales  office  is  larger  and  expenses  are 
larger  in  proportion.  The  outlook  is 
that  sales  will  be  even  better  during  the 
remainder  of  the  year. 

Sales  now  being  made  indicate  that 
manufacturers  are  looking  for  machines 
that  will  cut  production  costs.  Standard 
machines  seem  to  have  a better  market. 
Another  large  manufacturer  of  machine 
tools  reports  that  February  was  better 
than  any  one  of  the  fourteen  months 
preceding  and  that  March  was  better 
than  February.  The  outlook  for  April, 
so  far,  shows  a further  increase.  In 
making  this  statement  the  manufacturer 
referred  only  to  small  tools  and  gages, 
but  added  that  they  are  a good  barom- 
eter and  presage  similar  improvement 
in  larger  tools.  At  any  rate  they  show 
current  activities  that  could  not  be  con- 
strued in  any  but  a favorable  light. 

The  stimulating  effect  of  the  radio 
craze  during  the  past  three  months  has 
been  directly  productive  of  sales. 
Manufacturers  of  radio  apparatus  are 
all  working  their  plants  on  double 
shifts  and  still  cannot  fill  orders  which 
continue  to  pour  in.  Detroit  seems  to 
have  become  overnight  the  hub  of  radio 
activities  in  the  United  States. 


Syracuse  and  Buffalo  Letter 

There  seems  to  be  no  question  as  to 
business  having  turned  the  corner  and 
being  on  the  up  grade.  , In  Syracuse, 
for  example,  every  machinery  man 
agrees  that  business  is  decidedly  better 
than  it  was.  This  is  not  false  optimism, 
but  the  calm  judgment  of  hard-headed 
business  men  who  have  fought  their 
way  through  the  past  two  years. 

Machine  supplies  are  in  greater 
demand,  showing  that  they  are  being 
used  up;  also  that  small  dealers  are 
replenishing  stocks.  Machine  builders 
find  more  demand  for  repair  parts,  in- 
dicating that  machines  are  being  used 
once  more.  Each  month  shows  an  im- 
provement over  the  previous  one. 

One  interesting  case  is  that  of  the 
Carhart  Bros,  foundry.  This  company 
took  hold  of  a business  just  as  the 
slump  hit  its  worst  blow  and  many 
feared  disaster.  But  the  firm  brought 
an  experience  from  a bigger  business 
which  helped  it  weather  the  storm  and 
come  through  with  flying  colors. 

The  managers  prepared  an  advertis- 
ing campaign  in  the  local  papers  and 


stuck  to  it  persistently  and  contin- 
uously. They  varied  the  spaces  from 
a quarter  page  down,  in  the  best  daily — 
for  it  is  a local  business.  But  every 
issue  kept  the  users  of  castings  in  and 
around  Syracuse  informed  as  to  where 
they  could  get  good  castings.  And  the 
company  got  orders.  Other  methods  of 
publicity  were  also  used  and  the  total 
net  result  is  to  find  Carhart  Bros,  firmly 
established  and  looking  forward  to  the 
gradually  improving  business  conditions 
with  a smile.  It  is  worthing  thinking 
over. 

Buffalo  has  a number  of  bright  spots 
in  the  way  of  business  revival.  The 
American  Radiator  Co.  is  very  busy  as 
a result  of  building  activities.  The 
Federal  Telegraph  and  Telephone  Co. 
is  busy  in  common  with  oilier  manu- 
facturers of  radio  apparatus. 

Perhaps  the  best  positive  proof  of 
improved  conditions  is  the  discontinua- 
tion of  the  form  of  relief  known  as 
the  bread  line — which  had  been  neces- 
sary up  to  the  present.  Another  sure 
sign  is  the  fact  that  men  are  in  demand, 
good  tool  makers  and  others  being  hard 
to  find.  The  Pierce-Arrow  Motor  Co. 
is  included  in  the  general  improvement, 
although  handicapped  by  the  effects  of 
a recent  regime  of  efficiency  manage- 
ment experts  who  left  a trail  of  heavy 
deficits  for  the  year  1921. 

The  industries  which  have  to  do  with 
railway  equipment  are  improving 
decidedly.  Pratt  & Letchworth  ana 
others  report  more  orders  and  greater 
efficiency  in  operation.  They  are  very 
sanguine  as  to  the  future  of  1922. 


Cincinnati  Letter 

The  machine  tool  and  general  ma- 
chinery business  in  Cincinnati  seems  to 
be  looking  up.  Orders  are  being  re- 
ceived by  local  plants  from  all  parts  of 
the  country.  One  manufacturer  reports 
that  he  has  received  a number  of  orders 
by  wire,  which  indicates  to  him  that 
shops  are  in  need  of  certain  classes  of 
equipment  and  that  they  are  in  a great 
hurry  to  supply  the  demand  for  their 
product.  A foundry  supply  concern  re- 
ports that  the  business  for  the  first 
three  months  of  this  year  was  80  per 
cent  greater  than  for  the  same  period 
in  1921.  The  Fulflo  Specialties  Co.,  of 
Blanchester,  reports  that  business  is 
very  good  and  that  it  has  received  an 
order  from  a large  automobile  manu- 
facturer for  a quantity  of  pumps.  R. 
K.  LeBlond  has  become  the  head  of  a 
realty  corporation  that  will  finance  the 
construction  of  buildings  lor  industrial 
purposes.  The  organization  is  capital- 
ized at  $1,000,000.  Part  of  the  assets 
will  be  the  land  and  buildings  on  Read- 
ing Road  and  Morgan  St.,  which  is  now 
occupied  in  part  by  the  De  Haven  Ice 
Cream  Co.;  another  tract  will  be  the 
holding  at  Fourth  and  Sycamore  Sts., 
to  be  occupied  in  part  by  the  Southern 
Railroad  Company’s  offices. 

The  factories  across  the  river,  which 
have  been  guarded  by  troops  during  the 
last  three  months  while  the  strike  of 
employees  was  in  progress,  are  report- 
ing that  they  are  continually  taking  on 
more  help  and  that  several  new  depart- 
ments have  been  started.  It  is  inti- 
mated that  the  militia  will  soon  be  with- 
drawn. Employment  in  the  machinery 
trade  is  improving,  as  the  daily  papers 
have  carried  advertisements  at  various 
times  during  the  week  for  machinists 
and  skilled  workers. 


Chicago  Letter 

The  change  that  has  taken  place  in 
the  local  machine  tool  market  is  not 
merely  one  of  sentiment  but  a number 
of  orders  have  actually  been  booked. 
It  is  true  that  sales  are  still  relatively 
insignificant  and  greatly  outnumbered 
by  inquiries  and  this  is  one  of  the  things 
which  has  made  the  sentiment  more  op- 
timistic. There  is  also  a feeling  that 
much  progress  is  being  made  in  the  di- 
rection of  an  industrial  revival,  shown 
strongly  in  the  building  industry,  and 
that  it  is  only  a question  of  time  when 
increased  shop  activities  will  be  felt  in 
purchases  of  equipment.  Many  local 
shops  have  already  increased  their 
working  percentage  and  several  of  them 
find  a scarcity  of  labor.  This  is  par- 
ticularly noticed  in  the  vicinity  of  steel 
lants  in  this  district  and  also  in  the 
uilding  industry. 

Several  of  the  machine  tool  dealers 
report  a few  fairly  good  size  orders,  but 
in  general  the  orders  booked  are  small, 
rincipally  for  single  machines.  The 
emand  is  widespread  and  there  is  a 
noticeable  improvement  in  collections. 

The  Santa  Fe  Railroad  has  again 
made  additional  inquiries  and  has 
placed  a few  orders  for  new  equipment. 
The  other  railroads  are  still  among  the 
expectations  of  the  tool  dealers.  Ac- 
tivities, after  a dull  period  of  a few 
weeks,  are  again  in  evidence  in  the  rail- 
road car  buying.  The  Wabash  has  con- 
tracted for  approximately  $1,000,000 
worth  of  new  passenger  equipment,  in- 
cluding twenty-four  all  steel  passenger 
cars,  the  latest  type  and  design,  con- 
sisting of  eight  coaches,  nine  chair  cars, 
four  dining  cars  and  two  club  chair  cars. 
The  American  Car  and  Foundry  Co. 
has  the  contract  for  the  construction  of 
the  equipment.  It  is  understood  that 
equipment  purchases  aggregating  ap- 
proximately $3,260,000  is  to  be  made 
within  the  next  few  weeks  by  the 
Northern  Pacific  Railway  Co. 

Judge  E.  H.  Gary,  chairman  of  the 
board  of  directors  of  the  United  States 
Steel  Corporation,  recently  made  an  an- 
nouncement that  a $16,000,000  plant  for 
the  manufacture  of  lap  and  butt  weld 
tubes  is  to  be  erected  at  Gary,  Ind., 
by  the  National  Tube  Co.,  a subsidiary 
of  the  steel  corporation. 


Birmingham  Letter 

The  consensus  of  opinion  among 
Birmingham  manufacturers  seems  to  be 
that  business  is  improving.  The  steel 
plants  and  other  manufacturing  estab- 
lishments are  fairly  busy,  though  not 
running  up  to  capacity.  The  most  im- 
portant event  here  during  the  week  was 
the  convention  of  the  Southern  Supply 
and  Machinery  Dealers  Association. 
Several  hundred  dealers  and  manu- 
facturers of  mill  supplies  were  in  at- 
tendance and  all  expressed  optimism 
in  the  future  of  Southern  industries. 

• The  Walraven  Co.,  at  Atlanta,  agents 
for  Brown  & Sharpe,  Hendey,  Bullard, 
Gray,  Heald,  and  a few  others,  report 
business  quiet  but  are  making  some 
sales  of  tools  to  railroad  shops  and  gar- 
ages. They  report  that  there  is  a slight 
improvement,  and  that  the  majority  of 
good  second-hand  tools  has  been  worked 
off.  The  Seeger  Machinery  Co.,  At- 
lanta, reports  that  its  sales  are  equal 
to  those  of  1913-14.  This  concern  is  the 
agent  for  Cincinnati  milling  machines 
and  for  Landis  grinders. 
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The  Business  Barometer 

This  Week’s  Outlook  in  Commerce,  Finance,  Agriculture  and  Industry 
Based  on  Current  Developments 

By  THEODORE  H.  PRICE 

Editor,  Commerce  and  Finance,  New  York 
(Copyrighted,  Theodore  H.  Price  Publishing  Corporation,  16  Exchange  Place.  New  York ) 


Prof.  Lionel  D.  Edie  of  Colgate  Uni- 
versity recently  published  a book  called 
“Principles  of  the  New  Economics” 
that  ought  to  De  read  by  all  business 
men._  In  the  first  chapter  upon  “The 
Significance  of  Psychology  in  Econom- 
ica” he  says,  “Men  are  bundles  of 
tendencies  to  act.  Whether  in  the 
banker’s  office  or  around  the  directors’ 
table  or  on  the  salesman’s  route  or  at 
the  worker’s  machine,  men  are  aggre- 
gates of  urges  to  act  in  certain  direc- 
tions.” 

The  truth  of  this  statement  was  aptly 
exemplified  in  the  financial  markets  last 
week.  There  is  hardly  a precedent  in 
peace  times  for  the  concatenation  of 
disturbing  events  that  business  had  to 
face. 

With  Lloyd  George  predicting  that 
war  might  be  a consequence,  the  dis- 
ruption of  the  Genoa  Conference  more 
than  once  seemed  imminent.  A bonus 
bill  that  will  sooner  or  later  involve  the 
distribution  of  four  or  five  billion  dol- 
lars among  our  ex-soldiers  seemed  more 
certain  of  passage  than  at  any  time 
previously.  No  progress  toward  the 
settlement  of  the  coal  strike  was  made 
and  from  New  England  it  was  reported 
that  some  of  the  textile  strikers  were 
resorting  to  bomb  throwing  and  sabo- 
tage. 

In  China  three  military  leaders  are 
contending  for  the  mastery  of  the  coun- 
try and  an  internecine  war  is  threat- 
ening. 

Floods  in  the  Mississippi  Valley 
and  Texas  have  already  caused  much 
loss  and  unseasonable  weather  has 
delayed  agricultural  work  throughout 
the  country. 


a widespread  confidence  in  the  future 
that  is  the  more  impressive  because  it 
refuses  to  be  shaken  by  untoward  de- 
velopments that  would  be  almost  para- 
lizing  if  the  psychological  attitude  of 
the  community  was  less  stubbornly 
optimistic  than  it  is. 

This  being  the  case  it  is  reasonable 
to  assume  that  the  upward  movement 
will  re-assert  itself  whenever  the  in- 
fluences which  now  restrain  it  cease  to 
be  operative  and  as  strikes  must  ulti- 
mately be  settled  and  order  has  always 
been  brought  out  of  disorder  in  the  past 
the  probabilities  seem  to  indicate  that 
the  “urge”  to  buy  will  outweigh  the 
desire  to  sell  for  some  time  yet.  The 
result  will  be  Rising  prices,  for  the  mar- 
ket tendency  is  frequently  determined 
by  a very  slight  preponderance  of  de- 
mand or  offerings  and  in  the  present 
case  it  seems  likely  that  with  any  en- 
couragement the  buyers  will  largely 
outnumber  the  sellers. 


Speculation  Rife 

None  of  these  things  nor  the  warn- 
ing against  the  excessive  use  of 
credit  for  speculative  purposes,  issued 
by  the  Comptroller  of  the  Currency, 
Mr.  Crissinger,  seem  to  have  had  the 
slightest  effect  upon  the  “urge”  to  in- 
vest or  buy  something  by  which  so 
many  men  now  seem  possessed.  On 
Tuesday  last  new  bond  issues  amount- 
ing to  over  $186,000,000  were  offered 
and  sold  in  the  New  York  market.  They 
included  $46,000,000  New  York  City 
bonds  which  were  bought  on  a 4.12  per 
cent  basis  and  are  being  resold  to  the 
public  at  a price  which  yields  only  4.06 
per  cent. 

Total  offerings  for  the  week  were 
probably  in  excess  of  $300,000,000  and 
many  other  large  issues  are  being 
planned  for.  Liberty  Bonds  have 
moved  upward  again  to  a parity  with 
the  basis  upon  which  the  New  York 
City  bonds  were  sold  and  most  other 
securities  upon  which  a fixed  return  is 
assured  have  been  corespondingly  firm. 

This  extraordinary  demand  for  in- 
vestments is,  of  course,  primarily  due 
to  the  ease  of  money,  but  it  also  reflects 


Gold  Reserve  Gains 

This  view  is  reinforced  by  the 
statement  of  the  Federal  Reserve  Sys- 
tem which  shows  a further  addition  of 
$4,300,000  to  the  gold  held  and  a gain 
of  1 per  cent  in  the  reserve  ratio  which 
now  stands  at  78.3  per  cent.  This  is 
all  the  more  surprising  as  most  stock 
brokers  are  increasing  their  loans  and 
the  only  explanation  suggested  is  that 
merchants  are  borrowing  less  because 
they  are  allowing  their  stocks  to  run 
down.  If  this  be  true  the  jobbers’  trade 
should  soon  be  better,  for  the  money 
realized  from  the  tremendous  bond 
issues  recently  sold  must  soon  find  its 
way  into  circulation  and  increase  the 
purchasing  power  of  the  wage  earners. 

From  Youngstown,  Hammond  and 
other  steel  manufacturing  centers  it 
is  reported  that  “Help  Wanted”  notices 
are  to  be  seen  for  the  first  time  in  many 
months,  and  except  in  the  coal  mines 
and  cotton  mills  there  is  certainly  less 
unemployment  than  there  was.  In  the 
building  trade,  which  is  becoming  ex- 
ceptionally active  everywhere,  there  is 
a great  scarcity  of  skilled  mechanics, 
and  in  New  York  contractors  are  out- 
bidding the  union  wage  scale. 

The  commodity  markets  show  but 
few  important  changes.  Cotton  has 
been  somewhat  firmer  on  the  flood  news 
but  overflow  years  are  not  as  a rule 
short . crop  years  and  those  who  were 
counting  upon  a comparatively  small 
gam  in  acreage  have  been  slightly 
shocked  by  a private  estimate  which 
puts  the  increase  at  19  per  cent.  Con- 
fidence in  an  enlarged  export  demand 
for  cotton  has  also  been  somewhat  dis- 
turbed by  developments  at  Genoa.  The 
other  textiles,  wool,  silk,  flax  and  jute, 
have  been  firm,  though  trading  is  some- 
what restrained  by  tariff  uncertainties. 

Sterling  exchange  has  been  remark- 
ably steady  despite  the  turbulence  at 
Genoa,  but  francs  and  lire  have  been 
rather  easier  and  marks  went  back  to 


36  cents  a 100  after  having  advanced 
to  43  cents  upon  the  theory  that  Mr. 
Morgan’s  promised  attendance  at  a 
financial  conference  to  be  held  in 
Europe  meant  that  he  would  undertake 
to  float  a German  loan  here.  Such  a 
joan  might  find  a few  buyers  here  but 
ih  is  to  be  doubted  whether  it  would 
be  generally  taken. 

The  stock  market  has  not  been  quite 
as  strong  as  the  bond  market  and  in 
the  industrial  department  some  declines 
have  been  registered  from  time  to  time, 
but  railroad  shares  have  not  yielded 
appreciably.  The  Lake  Erie  & Western 
Railroad,  formerly  owned  by  the  New 
York  Central,  has  been  sold  to  interests 
which  recently  purchased  the  Toledo, 
St.  Louis  & Western,  and  the  Interstate 
Commerce  Commission  has  arranged 
for  an  open  conference  at  which  the 
railroad  executives  will  have  opportu- 
ni^y  to  discuss  the  consolidations  for 
which  the  Esch-Cummins  bill  provides. 
These  are  but  precursors  of  the  many 
railway  combinations  that  are  believed 
by  some  to  be  inevitable  and  in  their 
consideration  many  properties  are  likely 
to  develop  elements  of  value  not  pit. 
viously  discerned. 

Economy  Necessary 

The  result  may  be  a great  speculative 
movement  in  the  railway  stocks  which 
represent  the  control  of  our  greatest  in- 
dustry and  if  it  does  the  resulting 
increase  in  their  asset  value  will  so 
enlarge  the  basis  of  credit  that  a mar- 
keti  expansion  of  business  generally  will 
be  almost  certain  to  follow. 

But  we  must  not  deceive  ourselves. 
It  is  upon  psychological  rather  than 
material  conditions  that  we  must  rely 
for  the  stimulated  activity  that  seems 
to  be  ahead  of  us.  Real  prosperity  is 
the  product  of  hard  work  and  political 
as  well  as  individual  economy.  Until 
Congress  appreciates  the  truth  of  this 
aphorism  and  applies  it  wise  men  will 
watch  carefully  for  any  signs  of  change 
m the  prevailing  sentiment. 

H is  to  be  admitted  that  there  is  but 
little  indication  of  any  change  as  yet,  for 
the  possibilities  of  “gold  inflation"  which 
have  been  so  frequently  pointed  out  in 
these  letters  are  now  beginning  to  dawn 
upon  the  popular  mind.  As  an  example 
of  this  one  financial  writer  has  recently 
stated  that  an  aggregate  expansion  of 
about  four  billion  dollars  in  the  loans 
and  circulation  of  the  Federal  Reserve 
Banks  is  now  possible  without  reducing 
the  reserve  ratio  below  the  40  per  cent 
which  is  generally  and  erroneously 
assumed  to  be  the  legal  minimum.  The 
calculation  is  probably  misleading  but 
it  has  powerfully  impressed  the  public 
imagination  and  may  ultimately  give 
currency  to  the  idea  that  credit  is  in- 
exhaustible, which  is  one  of  the  dan- 
gerous hallucinations  by  which  men 
become  obsessed  in  times  of  speculative 
excitement. 
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Industrial  Engineers  Hold 
Eighth  Convention 
in  Detroit 

The  eighth  national  convention  of 
the  Society  of  Industrial  Engineers 
was  held  in  the  Hotel  Statler,  Detroit, 
Mich.,  April  26  to  28.  The  major 
subject  of  the  meeting  was  “The  In- 
fluence of  Industrial  Engineering 
Upon  the  Earnings  of  Capital  and 
Labor.”  The  meetings  were  held  in  the 
afternoons  and  evenings;  the  mornings 
were  devoted  to  inspection  trips  to  sev- 
eral of  the  large  manufacturing  plants 
in  Detroit  and  nearby  cities.  Some  of 
the  plants  visited  were:  Ford  Motor 
Co.,  Detroit  Steel  Castings  Co.,  Cad- 
dilac  Motor  Car  Co.,  Detroit  Pressed 
Steel  Co.,  Burroughs  Adding  Machine 
Co.  and  the  Hudson  Motor  Car  Co. 
Joseph  W.  Roe,  president  of  the  society, 
presided  over  the  technical  sessions. 

Tfte  meeting  on  Wednesday  evening 
was  presided  over  by  Mortimer  E. 
Cooley,  president  of  the  F.  A.  E.  S.  and 
Dean  of  the  College  of  Engineering, 
University  of  Michigan.  E.  W.  Hulet, 
vice-president  of  the  White  Motor  Co., 
Cleveland,  talked  on  “How  Industrial 
Engineering  May  Serve  the  Executive,” 
and  illustrated  his  remarks  with  lantern 
slides. 

“How  Industrial  Engineering  Serves 
the  factory  Manager,”  by  Carl  Wen- 
nerlund,  of  Detroit,  introduced  some 
new  phases  of  industrial  management. 
Mr.  Wennerlund  traced  the  develop- 
ment of  industrial  engineering  during 
the  past  few  years  and  interpreted  its 
influence  on  industry.  His  remarks 
covered  the  progress  of  factory  staff 
duties,  tool  designing,  strengthening  of 
belting  and  machines,  speeding  up  of 
line  shafts  and  an  increase  of  bearing 
areas.  In  speaking  of  wage  incentives 
whereby  workmen  would  be  promoted 
in  proportion  to  their  productive  capac- 
ities, he  said  that  it  had  been  found 
advantageous  to  handle  production  so 
that  a workman’s  efforts  would  be  co- 
ordinated to  the  best  advantage  of  all 
concerned.  After  much  of  the  purely 
physical  work  in  factories  had  been 
done  it  was  clear  that  some  attention 
should  be  paid  to  the  human  element. 
He  advocated  the  selection  of  employees 
with  some  view  as  to  their  moral, 
physical  and  vocational  fitness.  The 
great  influence  of  the  industrial  engi- 
neer lies  in  the  fact  that  he  has  taken 
one  subject,  thoroughly  analyzed  it, 
and  has  pointed  out  certain  methods  of 
procedure  in  order  that  better  produc- 
tion could  be  obtained.  This  led  to  the 
development  of  that  great  subject 
known  as  “motion  study”  which  has 
become  the  basis  for  setting  wage  in- 
centives and  which  has  been  adopted  in 
principle  by  manufacturing  concerns 
everywhere.  Mr.  Wennerlund  followed 
these  remarks  with  a resume  of 
methods  by  which  every  class  of  work 
done  in  the  General  Motors  plants  is 
in  charge  of  an  expert,  and  all  these 
activities  are  tied  together  under  one 
staff  director,  so  that  all  can  co-ordi- 
nate in  and  follow  the  same  policy. 

Fred  M.  Sawin,  of  the  Federal  Rub- 
ber Co.,  offered  some  added  suggestions 
to  the  above  remarks.  He  explained  a 
plan  whereby  each  general  foreman, 
foreman,  and  assistant  foreman 
receives,  in  addition  to  his  regular 
salary,  a bonus  based  on  the  following 
factors:  percentage  of  seconds;  cost  or 
repairs  to  product;  percentage  of 


waste;  departmental  unit  cost  of  pro- 
duct; amount  of  power  used  and  direct 
overhead  cost.  He  said  that  in  the 
first  year  in  which  this  plan  was  used 
the  saving  over  the  previous  year 
amounted  to  over  $400,000. 

At  another  session  Robert  B.  Locke, 
director  and  manager  of  the  Federal 
Reserve  Bank,  Detroit,  spoke  on  “The 
Need  of  the  Hour.”  In  the  course  of  his 
remarks  he  said:  “No  sense  of  justice 
can  be  expected  in  working  men  until 
they  are  drilled  in  the  fundamental 
economic  principles  underlying  all  busi- 
ness relations.  The  most  drastic  statutes 
will  not  cure  the  strike  plague,  but 
widespread  instruction  in  economics 
will.  This  is  an  age  of  propaganda; 
many  of  us  are  unaware  of  its  tend- 
encies or  its  magnitude.  A great  deal 
of  it  is  founded  on  economic  fallacy. 
Therefore,  I repeat  that  business  should 
take  an  active  interest  in  the  character 
of  today’s  tidal  wave  of  propaganda. 

Progress  From  Toil 

“To  stem  the  tide  of  discontent  there 
is  necessary  a campaign  of  education, 
which  will  show  the  rising  generation 
that  America  has  gained  everything  that 
revolution  can  possibly  bring,  that  there 
are  certain  boundaries  beyond  which 
the  race  cannot  pass,  and  immutable 
laws  of  economics  which  no  radical  up- 
heaval can  alter.  Neither  the  idle  rich 
nor  the  shiftless  poor  can  make  secure 
the  future  of  any  state.  Progress  must 
come  from  those  who  toil  intelligently 
and  who  receive  therefrom  eharacter- 
building  development.  It  is  this  class 
that  gives  to  democracy  the  best  guar- 
antee of  safety,  and  this  class  must  not 
be  oppressed  either  from  above  or 
below.” 

Dr.  Yoichi  Uyeno,  chief  director  of 
the  Institute  of  Industrial  Psychology, 
Tokyo,  Japan,  told  of  his  experience  in 
applying  scientific  management  in  the 
factories  of  Japan.  He  said  that  after 
thorough  research  the  hours  of  work 
were  reduced  and  rest  periods  made 
available  to  the  workers  in  the  fore- 
noon and  afternoon.  Working  on  the 
theory  that  every  individual  has  a 
natural  rate  of  speed,  workers  were 
arranged  in  groups  in  which  members 
all  worked  at  approximately  the  same 
rate  of  speed.  This  developed  the  in- 
stinct of  rivalry  between  groups  and 
resulted  in  an  increased  production  of 
35  per  cent. 

Henry  C.  Link,  author  and  employ- 
ment psychologist,  started  a heated  dis- 
cussion when  he  declared  that  “Judging 
a man  by  his  face  or  his  handwriting  is 
nonsense.”  This  remark  was  taken  up 
by  Harrington  Emerson,  of  New  York, 
who  characterized  Mr.  Link’s  remark  as 
“absurd.”  Mr.  Emerson’s  views  were 
supported  by  John  Calder,  superintend- 
ent of  industrial  relations.  Swift  & Co., 
Chicago.  Mr.  Calder  went  into  con- 
siderable detail  in  justifying  his  stand 
on  the  question.  He  related  some  of 
his  experiences  with  help  in  the  packing 
plants  of  the  Swift  company. 

Other  speakers  were:  E.  T.  Miller, 
United  Typothetae  of  America;  W.  W. 
Gilgis,  the  Palmolive  Co.;  W.  P.  Hilton, 
Willys-Overland  Co.;  Mathew  Woll, 
vice-president  of  the  American  Federa- 
tion of  Labor;  L.  Morehouse,  Detroit 
Pressed  Steel  Co.;  F.  H.  Lowe,  Ford 
Motor  Co.;  A.  S.  Cunningham,  Had- 
field-Penfield  Steel  Co.;  Sam  Lewisohn, 
of  New  York;  F.  B.  Gilbreth,  of  Mont- 
clair, N.  J.;  N.  A.  Hawkins,  of  Detroit; 
and  D.  B.  Gauschet,  of  Chicago. 


Esthonia  a Market  for  Amer- 
ican Agricultural 
Machinery 

Esthonia  is  a country  which  is  well 
worth  the  careful  attention  of  American 
manufacturers  and  exporters  of  agri- 
cultural machinery.  It  is  primarily  an 
agricultural  country,  and  over  two- 
thirds  of  its  population  are  dependent 
on  agriculture  for  a livelihood.  The 
farmers  are  generally  of  a high  degree 
of  literacy  and  intelligent  and  pro- 
gressive. There  are  sixteen  agricultural 
schools  in  the  country,  which  serve  to 
spread  broadcast  knowledge  and  under- 
standing of  modern  methods  of  farm- 
ing. The  numerous  agricultural  socie- 
ties which  exist  in  Esthonia  have  also 
had  much  to  do  with  spreading  the 
knowledge  of  modern  agriculture  pos- 
sessed by  the  farmers,  and  for  the  past 
decade,  through  local  farmers’  associa- 
tions, numbering  130,  the  use  of  fer- 
tilizers, agricultural  machinery,  and 
other  things  of  economic  value  has  be- 
come general. 

A serious  lack  of  agricultural 
machines  exists  in  the  country  at  the 
present  time.  This  has  resulted  from 
the  stoppage  of  imports  during  the 
war  and  during  the  period  of  reorgani- 
zation following  the  war. 


A.  S.  M.  E.  To  Consider 
Power  Test  Codes 

On  Tuesday  morning  of  the  spring 
meeting  of  the  American  Society  of 
Mechanical  Engineers  (Atlanta,  Ga., 
Mlay  8 to  12)  a public  hearing  is  set 
for  the  discussion  of  the  three  additional 
power  test  codes  which  have  reached 
this  stage  of  their  development  during 
the  past  year.  Last  May  at  Chicago 
the  committee,  of  which  Fred  R.  Low 
is  chairman,  presented  codes  on  general 
instructions,  steam  engines,  and  evapo- 
rating apparatus.  It  now  presents 
codes  on  definitions  and  values,  displace- 
ment compressors  and  blowers,  and 
hydraulic  power  plants. 

Though  these  codes  have  passed 
six  successive  revisions  in  reaching  their 
present  form,  the  committee  will  wel- 
come a full  and  frank  discussion  by  the 
members  of  the  society  and  others  in- 
terested in  these  subjects.  Reprints  of 
all  three  codes,  revised  to  date,  have 
been  prepared  by  the  committee  and 
may  be  obtained  by  addressing  C.  B. 
LePage,  secretary,  at  the  society’s 
headquarters. 


Adams  Demonstration 
in  June 

The  third  annual  machinery  demon- 
stration by  Ogden  R.  Adams,  Central 
Ave.  at  St.  Paul  St.,  Rochester,  N.  Y., 
will  be  held  on  Friday  and  Saturday, 
June  2 and  3.  This  year  two  days  will 
be  given  to  the  demonstration  which 
promises  to  be  on  a larger  and  more 
diversified  scale  than  heretofore.  Manu- 
facturers and  technical  experts  from 
various  parts  of  the  country  will  be 
present  to  demonstrate  their  products. 
Other  unusual  and  interesting  features 
will  be  presented  to  make  the  two  days 
most  helpful  and  entertaining  to  all 
who  attend. 
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Professor  Moore  Explains 
Latest  Theory  on  En- 
durance of  Steel 

At  a meeting  of  the  New  York  chap- 
ter of  the  American  Society  for  Steel 
Treating,  held  in  that  city  on  April  26, 
Prof.  F.  H.  Moore  delivered  a lecture  on 
the  “Fatigue  of  Metals.”  The  material 
for  the  lecture  was  taken  from  a bulle- 
tin of  the  Engineering  Experiment  Sta- 
tion of  the  University  of  Illinois,  of 
which  Professor  Moore  is  in  charge,  and 
was  supplemented  by  some  later  devel- 
opments along  the  lines  suggested  in 
the  title. 

Professor  Moore  spoke  extempora- 
neously, giving  some  interesting  details 
of  his  recent  experiments  to  establish 
an  endurance  limit  for  steel.  His  con- 
clusions showed  there  was  a very  defi- 
nite endurance  limit  for  different  kinds 
of  steel,  subject  to  stresses  of  varying 
magnitude  applied  under  certain  condi- 
tions. The  discussion  which  followed 
the  professor’s  address  brought  out 
some  interesting  thought.  Further  de- 
velopments along  these  lines  are  expect- 
ed at  future  meetings  of  the  society. 


Steel  Treaters  Spring  Meet- 
ing in  Pittsburgh 

The  annual  spring  meeting  of  the 
American  Society  for  Steel  Treating 
will  be  held  in  Pittsburgh  on  May  25 
and  26.  W.  J.  Merten,  chairman  of  the 
meetings  committee  of  the  Pittsburgh 
Chapter  of  the  association,  is  in  charge 
of  tne  arrangements  and  has  announced 
a tentative  program  which  embodies 
some  very  interesting  sessions.  The 
apers  which  will  be  presented  have 
een  selected  from  a large  assortment 
of  subjects  pertinent  to  the  steel  treat- 
ing industry.  Some  of  the  papers  are: 
“Fiber  in  Steel  and  Iron,”  by  Prof.  Mc- 
Intosh, of  the  Carnegie  Institute  of 
Technology;  “Mass  Influence  on  Heat- 
Treating,  by  W.  D.  Crowe,  of  the  Car- 
negie Steel  Co.;  “Abrasive  Qualities  of 
Carbon  in  Alloy  Steels,”  by  Mr.  Cox, 
of  the  R.  D.  Nuttall  Co.;  “The  Import- 
ance of  Properly  Heating  and  Cooling 
Steel,”  by  J.  A.  Succop,  of  the  Hep- 
nenstall  Forge  and  Knife  Co.;  “The 
Manufacture  of  Springs,”  by  Mr.  Smith, 
of  the  Union  Spring  & Manufacturing 
Co.;  “Shrinkage  of  High  Speed  Steel,” 
by  Mr.  Grossman,  of  the  Electric  Alloy 
Steel  Company. 

At  the  annual  banquet,  which  will 
be  held  on  the  evening  of  the  twenty- 
fifth,  the  toastmaster  will  be  G.  H.  Neil- 
son,  president  of  the  Braebum  Steel 
Co.  The  speakers  will  be  Dr.  Bowman, 
of  the  University  of  Pittsburgh:  Dr.  J. 
A.  Matthews,  president  of  the  Crucible 
Steel  Company  of  America;  and  Prof. 
F.  Crabtree,  chairman  of  the  American 
Institute  of  Mining  and  Metallurgical 
Engineers,  Pittsburgh  Division.  The 
theme  of  the  speakers  at  the  banquet 
will  be  “Mystery  of  Metallography  and 
the  Heat-Treatment  of  Iron  and  Steel.” 
A series  of  expeditions  to  the  various 
lants  in  the  vicinity  of  Pittsburgh  has 
een  arranged.  The  delegates  will  visit 
the  steel  mills  and  manufacturing 
plants  and  will  be  entertained  by  the 
management  of  several  plants  in  the 
city. 

The  meetings  will  be  held  in  the 
Auditorium  of  the  Bureau  of  Mines  and 
the  headquarters  of  the  convention  will 


be  established  there.  Further  particu- 
lars regarding  the  convention  can  be 
had  from  W.  H.  Eisenman,  national 
secretary  of  the  society  at  4600  Pros- 
pect Ave.,  Cleveland,  Ohio. 

W.  A.  Greaves,  Machine  Tool 
Builder,  Dies  in  Cincinnati 

William  A.  Greaves,  Sr.,  president  of 
the  Greaves  Machine  Tool  Co.,  Cincin- 
nati, Ohio,  died  in  that  city  on  April 
19.  He  was  sixty  years  old.  Mr. 
Greaves  was  well  known  in  the  machin- 
ery building  industry. 

He  was  born  in  Cincinnati  and  ob- 
tained his  technical  education  in  the 
Ohio  Mechanics  Institute.  He  served 


WILLIAM  A.  GREAVES.  SR. 


his  apprenticeship  with  the  Lomas 
Forge  and  Bridge  Co.,  in  Cincinnati,  and 
later  became  a foreman  for  Lodge,  Bar- 
ker & Co. 

In  1889  he  formed  a partnership  with 
H.  H.  Klusman,  which  was  known  as  the 
Greaves-Klusman  Co.  His  company 
manufactured  lathes  and  wood-work- 
ing machinery. " In  1914  the  com- 
pany- was  incorporated  as  the  Greaves- 
Klusman  Tool  Co.,  and  took  up  the 
manufacture  of  lathes  exclusively.  Mr. 
Greaves  sold  out  his  interest  in  this  con- 
cern in  1917,  and  with  his  two  sons 
foamed  a partnership  which  is  now 
known  as  the  Greaves  Machine  Tool 
Co.  He  was  also  president  of  the  West- 
ern Water  Motor  Co. 

Mr.  Greaves  had  a pleasing  person- 
ality, and  his  vocal  talent  made  him  a 
welcome  visitor  in  the  social  and  busi- 
ness circles  in  which  he  moved. 


Office  Managers*  Conference 

The  third  national  conference  of  the 
National  Association  of  Office  Man- 
agers will  be  held  at  Washington,  D.  C., 
on  May  18,  19  and  20.  Headquarters 
will  be  in  the  Hotel  Raleigh  but  the 
meetings  will  be  held  in  various  gov- 
ernment buildings.  The  registration 
office  will  be  in  the  auditorium  of  the 
District  of  Columbia  Building. 

An  unusual  program  of  technical 
sessions,  round  table  discussions  and  in- 
spection trips  has  been  prepared  by  a 
committee  of  which  Herbert  D.  Brown, 
chief  of  the  U.  S.  Bureau  of  Efficiency, 
is  chairman.  The  members  and  their 
guests  will  be  presented  to  President 
Harding  and  will  hear  Secretary  of 
Commerce  Hoover  in  an  address  on 
office  efficiency. 


Manufacturers  and  Supply 
Men  in  Convention  at 
Birmingham 

The  joint  convention  of  the  American 
Supply  and  Machinery  Manufacturers 
Association  with  the  Southern  Supply 
and  Machinery  Dealers  Association 
was  held  in  Birmingham,  Ala.,  April 
24  to  26.  The  convention  was  well 
attended  by  several  hundred  mill  supply 
men  from  the  Southern  and  Western 
territories.  A general  feeling  of  busi- 
ness optimism  pervaded  the  meetings 
and  predicted  a healty  growth  in  the 
machinery  business  during  the  coming 
months. 

One  of  the  most  important  addresses 
of  the  convention  was  delivered  by  Col. 
Peter  O.  Knight,  well-known  Southern 
jurist  and  counsel  for  the  Southern 
Hardware  Jobbers  Association.  Col. 
Knight’s  subject  was  “Optimism.”  He 
delivered  a scathing  denunciation  of 
our  present  legislative  organization, 
and  severely  criticized  the  sixteenth, 
seventeenth,  eighteenth  and  nineteenth 
amendments  to  the  constitution  of  the 
United  States,  stating  that  they  were 
against  the  principles  laid  down  in  the 
original  constitution.  He  also  attacked 
the  method  of  electing  representatives 
and  senators  to  Congress. 

C.  H.  Houston,  Assistant  Secretary 
of  Commerce,  made  a brief  address  in 
which  he  called  atention  to  the  closer 
relations  existing  between  his  depart- 
ment and  the  trade  associations  of  the 
country.  He  declared  that  the  depart- 
ment wished  to  have  these  relations  of 
such  a nature  as  to  be  of  greater  serv- 
ice to  business.  Other  speakers  were: 
W.  H.  Kettig,  chairman  of  the  Birm- 
ingham Branch  of  the  Federal  Reserve 
Bank;  C.  W.  Beaver  of  the  Yale  & 
Towne  Manufacturing  Co.,  and  N.  A. 
Gladding,  president  of  the  American 
Association. 


Bosch  Service  Plan 

The  American  Bosch  Magneto  Cor- 
poration has  inaugurated  a special 
service  plan  which  is  intended  to  take 
care  of  all  Bosch  electrical  equipment 
through  the  600  or  more  service  sta- 
tions throughout  the  country.  This 
service  includes  the  registration  directly 
with  the  company  and  its  official  repre- 
sentatives, as  soon  as  the  equipment  is 
put  in  service.  When  a car,  truck, 
tractor,  engine  or  other  product 
equipped  with  Bosch  electrical  appa- 
ratus is  sold,  the  dealer  fills  out  a 
postcard  supplied  him  for  that  purpose, 
and  mails  it  to  the  American  Bosch 
Magneto  Corporation,  or  one  of  its 
branches.  Upon  the  receipt  of  this 
card,  which  contains  all  the  informa- 
tion relative  to  the  sale,  the  Bosch 
Corporation  registers  it  and  furnishes 
the  purchaser  with  an  identification 
card  which  entitles  him  to  free  service 
at  any  Bosch  service  station  during 
the  guarantee  period. 

The  idea  of  this  plan  is  to  keep  all 
genuine  Bosch  parts  in  working  condi- 
tion, and  to  eliminate  the  trouble  often 
experienced  by  users  of  Bosch  equip- 
ment in  securing  service  repairs  and 
renewal  of  parts.  This  service  also 
keeps  the  company  in  close  touch  with 
the  purchaser  during  the  time  of  its 
responsibility  to  him.  It  also  helps  to 
protect  the  reputation  of  the  con^pany 
and  its  products. 
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The  Reeves  Pulley  Co.,  Columbus, 
Ind.,  announces  that  the  manufacture 
and  sale  of  Reeves  centerless  roll 
grinders  is  now  being  carried  on  at  the 
home  plant  in  Columbus.  Agency  dis- 
tribution has  been  discontinued. 

The  International  Blower  Co.  has 
been  incorporated  at  Hartford,  Conn., 
with  a capital  of  $50,000.  C.  H.  Keeny 
is  president.  The  company  has  pur- 
chased the  entire  business  of  the  Con- 
necticut Blower  Co.,  of  Hartford,  in- 
cluding the  machinery,  tools,  stock, 
equipment,  etc.,  and  has  moved  into  its 
own  factory  at  346  Trumbull  St., 
Hartford. 

At  the  annual  meeting  of  the  direc- 
tors of  the  Abrasive  Company  of 
America,  Ltd.,  Hamilton,  Ontario,  the 
following  officers  were  elected:  Louis 
T.  Byers,  president;  J.  H.  Byers,  vice- 
president  and  general  manager;  L.  J. 
Borris,  vice  president;  S.  P.  Byers, 
secretary  and  treasurer;  Frederick  S. 
Dickson,  chairman  of  the  board. 

The  Power  Plant  Equipment  Co.,  of 
Kansas  City,  Mo.,  has  been  appointed 
representative  for  the  Combustion  En- 
gineering Corporation,  of  New  York. 

The  Jones  & Fiefteld  Co.  has  been 
organized  at  Joplin,  Mo.,  and  has 
opened  a machine  shop  at  2330  Bax- 
ter Ave. 

John  L.  Taylor,  of  Philadelphia, 
dealer  in  power  and  contracting  equip- 
ment, iron  and  wood-working  ma- 
chinery, announces  the  removal  of  his 
business  from  the  Bulletin  Bldg,  to  211 
North  Third  St.  He  would  like  to  hear 
from  manufacturers  with  agencies  open 
in  his  lines. 

The  Reliable  Machine  Works  Co., 
1188  Main  St.,  Bridgeport,  Conn.,  re- 
cently changed  the  name  of  the  concern 
to  the  Wheeler  Insulated  Wire  Co.,  and 
will  manufacture  insulated  wire  and 
products. 

The  New  England  Tube  and  Stamp- 
ing Co.,  West  Haven,  Conn.,  recently  in- 
corporated to  take  over  the  business  of 
the  Coe-Stapley  Manufacturing  Cor- 
poration, was  organized  at  a recent 
meeting  of  the  stockholders.  P.  J. 
Holdsworth,  Gramercy  Park,  New  York, 
has  been  elected  president;  J.  M.  Hard- 
ing, New  Haven,  vice-president;  Robert 
R.  Adams,  of  Bridgeport,  secretary  and 
treasurer.  Messrs.  Holasworth,  Hard- 
ing and  Adams,  also  constitute  the 
board  of  directors.  The  company  will 
manufacture  tubing,  sheet-metal  pro- 
ducts and  automobile  accessories. 

The  Hat  City  Foundry  Co.,  of  Dan- 
bury, Conn.,  has  recently  filed  incor- 
poration papers,  to  engage  in  the  foun- 
dry business.  The  capital  stock  is  $16,- 
000,  and  the  incorporators  are  F.  A. 
Shepard,  J.  P.  Fahey  and  E.  S.  Ross,  all 
of  Danbury,  Conn. 

The  Bridgeport  Brass  Foundry,  Inc., 
of  Bridgeport,  Conn.,  has  filed  a pre- 
liminary certificate  of  dissolution  with 
the  Secretary  of  the  State  of  Connect- 
icut, and  any  claims  against  the  com- 
pany should  be  sent  to  Ralph  Johnstone, 
530  Newfield  Ave.,  Bridgeport. 


The  Merwin  Screw  Co.,  Inc.,  Bridge- 
port, Conn.,  has  recently  filed  papers  of 
incorporation  under  the  laws  of  Con- 
necticut, to  engage  in  the  manufacture 
of  screws,  etc.  The  capital  stock  is 
$10,000,  and  the  incorporators  are*. 
Fred  H.  Merwin,  E.  W.  Merwin  and 
Robert  C.  Mellette,  884  Main  St., 
Bridgeport,  Conn. 

The  International  Tool  and  Gauge 
Co.,  119  Broad  St.,  Bridgeport,  Conn., 
has  recently  opened  a modern  tool,  die 
and  gauge  shop  at  the  above  address. 


The  W.  F.  Concannon  Shear  Co.,  Inc., 
of  Milford,  Conn.,  manufacturer  of  steel 
shears  and  scissors,  recently  increased 
the  capital  stock  of  the  concern  from 
$20,000  to  $50,000. 

The  Lackawanna  Tubes  Ltd.,  recently 
organized,  has  taken  over  the  proper- 
ties and  holdings  of  the  Welland 
Machine  and  Foundries  Ltd.  The  newly 
formed  company  has  received  authori- 
zation for  a capitalization  of  $550,000 
and  will  soon  let  contract  for  the  con- 
struction of  a new  factory  building.  L. 
R.  Weeks,  of  New  York,  is  president 
and  general  manager  of  the  company. 


L.  S.  Starrett,  Prominent 
Tool  Builder,  Dead 

Leroy  S.  Starrett,  president  of  the 
L.  S.  Starrett  Co.,  tool  manufacturers, 
Athol,  Mass.,  died  at  his  winter  home 
in  St.  Petersburg,  Fla.,  on  April  23.  He 
was  born  in  China,  Me.,  in  1836,  and 
started  his  first  machine  shop  in  New- 
buryport,  Mass.,  in  1866,  after  taking 
out  patents  on  a washing  machine,  a 
butter  worker  and  a meat  chopper.  Two 
years  later  he  went  to  Athol  and  estab- 
lished the  Athol  Machine  Co.  He 
patented  other  devices,  including  a shoe 
book  fastener  and  a new  type  of  vise. 
Suffering  reverses,  he  lost  control  of 
the  company,  but  soon  afterward 


LEROY  S.  STARRETT 


started  a new  concern,  and  began  to 
produce  the  line  of  tools  that  has  met 
with  marked  success. 

Gradually  he  built  up  a large  business 
and  in  addition  to  his  control  of  the 
L.  S.  Starrett  Co.,  he  regained  control 
of  the  Athol  Machine  Co.,  and  also 
held  the  dominant  interest  in  the  Athol 
Manufacturing  Co.  and  the  Metropoli- 
tan Air  Goods  Co.  He  founded  the 
Union  Twist  Drill  Co.  which  has  grown 
to  be  one  of  Athol’s  largest  industries. 
He  was  active  in  business  up  to  the 
beginning  of  the  present  year. 


Personals 


R.  L.  Foster,  manager  of  the  New 
York  sales  department  of  the  American 
Steel  and  Wire  Co.,  has  been  appointed 
assistant  general  sales  agent. 

Harrison  P.  Reed,  for  many  years 
electrical  engineer  and  more  recently 
head  of  the  elevator  department  of  the 
Cutler-Hammer  Manufacturing  Co.,  of 
Milwaukee,  has  been  appointed  general 
manager  of  the  A.  Kieckhefer  Elevator 
Co.,  Milwaukee.  He  will  assume  his 
new  duties  on  May  I. 

George  Powers  has  resigned  after  48 
years  of  continuous  service  with  the 
Ludlow  Valve  Manufacturing  Co.,  of 
Troy,  N.  Y.  He  will  sail  soon  for  a 
visit  to  England.  For  the  past  thirty 
years  Mr.  Powers  has  been  foreman  of 
the  brass  foundry. 

H.  R.  Peckins,  who  for  the  past  sev- 
eral years  has  represented  the  Utica 
Drop  Forge  and  Tool  Co.,  Utica,  N.  Y., 
is  now  associated  with  the  Peck,  Stow 
& Wilcox  Company  with  headquarters 
in  Utica. 

W.  A.  Bachman,  formerly  vice-presi- 
dent of  the  Hemp  Hills  Foundries, 
Pittsburgh,  Pa.,  has  been  appointed 
superintendent  of  foundries  of  the  New 
York  Central  Railroad  Co.,  with  head- 
quarters in  Frankfort,  N.  Y. 

Benjamin  B.  Gottesberger,  of  New 
York,  has  been  appointed  professor  of 
mining  at  Yale  University,  New  Haven, 
Conn.  Mr.  Gottesberger  has  had  con- 
siderable mining  engineering  expe- 
rience. 

Francis  H.  Sherwood  has  recently 
joined  the  sales  division  of  the  Yale 
& Towne  Manufacturing  Co.,  Stam- 
ford, Conn.  Mr.  Sherwood  has  had  12 
years  experience  in  the  factory  of  the 
company. 

Frank  L.  Eidmann,  mechanical 
engineer  of  the  Barrett-Cravens  Co., 
Chicago,  will  sail  this  month  for  a 
six-months’  business  trip  through 
Europe. 

J.  K.  Williams,  founder  and  former 
president  of  the  Williams  Foundry  Co., 
Akron,  Ohio,  will  re-enter  the  foundry 
business  as  vice-president  of  the  Franz 
Foundry  and  Machine  Co.,  of  Barber- 
ton, Ohio. 

W.  T.  Doyle,  formerly  associated 
with  the  S.  Freeman  Co.,  boiler  manu- 
facturers, of  Racine,  Wis.,  is  now  asso- 
ciated with  the  Richter  Machinery  Co., 
of  Milwaukee.  He  will  have  charge  of 
the  boiler  department. 

A.  S.  Duncan,  storekeeper  at  the 
East  Pittsburgh  Works  of  the  Westing- 
house  Electric  and  Manufacturing  Co., 
has  been  appointed  general  storekeeper 
of  finished  stocks. 

W.  H.  MIller  has  been  appointed 
supervisor  of  tools  and  gages  in  the 
inspection  department  of  the  Westing- 
house  Electric  and  Manufacturing  Co. 
works  at  East  Pittsburgh,  Pa. 

E.  R.  Jackson,  who  during  the  war 
was  assistant  chief  engineer  at  the 
Rock  Island  Arsenal  and  more  recently 
sales  manager  for  the  Helsbels  Iowa 
Co.,  Davenport,  Iowa,  has  been  elected 
secretary  and  superintendent  of  the 
Square  Turn  Tractor  Co.,  of  Norfolk, 
Neb. 
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Blp,  Wood,  Self-Feed,  Mo.  <5 
Oliver  Machinery  Co.,  Grand  Rapids,  Mich. 

"American  Machinist,"  January  12,  1922 


The  machine  rips  all  kinds  of 
lumber  and  handles  either  rough 
or  finished  stock.  The  in-feed  spur 
roller,  either  corrugated  or  smooth, 
carries  the  stock  across  the  table 
top  and  through  the  saw.  The  ma- 
chine holds  saws  up  to  18  In.  in 
diameter,  cuts  lumber  up  to  5 in. 
thick,  and  rips  up  to  24  in.  wide. 

Six  saws  may  be  used  at  one  time. 

There  are  three  rates  of  feed.  80, 

110  and  140  ft.  per  minute.  Equip- 
ment : one  16-in.  saw,  saw  guard, 
feed  spur  and  guard,  splitter,  one 
plain  and  one  corrugated  sectional 
out-feed  roll.  Ailing  collars  and  sawdust  chute.  Table  331  x 56 
Inches. 


Prill,  Electric,  Portable,  Universal,  "Soper” 
Hlsey-Wolf  Machine  Co.,  Cincinnati,  Ohio. 

"American  Machinist,”  January  12,  1922 


The  drill  uses  either  direct-  or 
single-phase  alternating  current 
of  any  frequency  from  25  to  60 
cycles,  and  Is  equipped  with  ball 
hearings  throughout.  It  is  made 
in  three  sizes,  with  capacities  in 
steel  of  I,  ( and  | in.  It  is  sup- 
plied for  110  or  220  volts,  but  can 
be  furnished  for  special  voltages 
up  to  250.  A Jacobs  drill  chuck 
is  supplied  for  holding  straight- 
shank  drills.  A Morse  No.  1 taper 
socket  can  be  furnished.  The 
drill  may  be  fitted  with  a screw 
feed,  breast  plate,  grinding  wheel, 
flexible  shaft  and  a stand. 
Weight,  18,  22  and  24  lb.,  re- 

spectively. 


Wiling  Machine,  Planer-Type,  Vertical,  Double-spindle 

Beaman  Sc  Smith  Co.,  Providence,  R.  I. 

"American  Machinist,”  January  19,  1922 

The  machine  has  a fixed  cross- 
rail with  two  Independent  heads, 
each  with  power  feed  for  sepa- 
rate or  simultaneous  use.  The 
table  has  a traverse  equal  to  Its 
length.  Power  feed  from  1 to  8 
in  per  minute  is  available  for  all 
movements-  There  is  a quick 
traverse  for  each  movement  at 
constant  speed,  independent  of 
the  feed.  Three  levers  upon  the 
operating  side  of  the  machine 
control  all  movements.  A hand- 
wheel  on  each  head  provides  a 
vertical  spindle  movement  of  12 
in.  Inserted-tooth  cutters  10  in. 
in  diameter  are  used.  Width  be- 
tween housings,  64  in.  Table,  60  x 98  In.  Weight,  60,000  lb. 
Floor  space.  11  X 16  ft. 


Cutting  Machine,  Oxy-Acetylene,  Automatic,  “Gewe” 

General  Welding  & Equipment  Co.,  74  Brookline  Ave.,  Boslon. 

Mass. 

"American  Machinist,”  January  19,  1922 

The  machine  cuts  metal  parts  such 
as  dies,  cams,  crankshafts  and  drop- 
forge  tools  directly  from  the  steel 
plate.  It  has  two  carriages.  The  up- 
per carriage  supports  on  one  side  an 
oxygen-acetylene  cutting  torch,  and 
on  the  opposite  side  the  driving  and 
the  tracing  system.  A fiber  template 
with  the  work  outline  grooved  in  It 
must  be  used.  The  speed  can  be  regu- 
lated electrically  by  a rheostat  or 
mechanically  by  changing  the  posi- 
tion of  the  friction  wheel  on  the  disk. 

The  torch  may  be  operated  on  either 
oxygen  and  hydrogen,  or  on  oxygen 
and  acetylene.  The  machine  is  made 
in  two  sizes  having  capacities  of  12  x 
12  in.  and  24  x 24  in.,  respectively. 

Cutting  speed,  18  in.  per  min.  for  |- 
in.  stock,  to  7 In.  per  min.  for  4-in. 
stock. 


Photostat,  All-Steel 

Photostat  Corporation,  299  State  St.,  Rochester,  N.  T. 
"American  Machinist,”  January  12,  1922 


The  chief  feature  of  the  machine 
is  its  all-metal  construction.  It  is 
made  in  the  same  sizes  as  the  former 
model.  Roller  bearings  are  used  for 
the  magazine  and  bellows.  The 
mechanism  for  elevating  and  lower- 
ing the  engineering  copyboard  or 
bookholder  has  been  strengthened.  A 
separate  developing  tank  is  carried 
on  the  side  of  the  machine.  All 
parts  of  the  photostat  are  protected 
from  splashing  chemicals  and  ero- 
sion from  the  escaping  fumes  of 
the  chemicals.  The  knife  mechanism 
for  cutting  oft  prints  has  been 
strengthened.  The  adjustable  curtain  makes  the  magazine  light 
proof  and  protects  the  sensitized  paper  when  the  magazine  is 
open. 


Indicator,  Dial,  "Junior” 

Atlas  Indicator  Works.  160  North  Wells  St..  Chicago,  111. 
"American  Machinist,"  January  12,  1922 


A swiveling  clamp  mounted  on 
the  back  of  the  housing  holds  the 
dial  in  the  most  convenient  posi- 
tion for  reading.  The  indicator 
dial  is  graduated  to  0.001  in.,  and 
has  a range  of  0.066  in.  The  po- 
sition of  the  contact  point  can  be 
changed  for  different  sorts  of  in- 
specting operations.  After  ad- 
justing the  contact  point  on  the 
work,  the  dial  may  be  revolved 
so  as  to  bring  the  zero  mark  in  line 


Milling  Machine,  Planer-Type,  Double-spindle,  Intermittent  Feed 

Beaman  & Smith  Co.,  Providence.  R.  I. 

"American  Machinist,"  January  19,  1922 


The  machine  is  used  for  spot 
milling  castings  with  surfaces  In 
one  plane  but  not  continuous.  The 
table  power  feed  covers  the  full 
length  of  travel.  The  crossrai.  is 
fixed  and  mounted  with  two  verti- 
cally adjustable  spindles  without 
power  movement.  The  special 
feature  of  the  machine  Is  the 
“jump."  or  intermittent  feed  con- 
trolled by  a series  of  adjustable 
cam  dogs.  A gear  box  provides 
changes  of  feed.  A pair  of 

three-step  cones  and  belt  permits 
of  varying  the  rate  of  quick 
traverse  between  cuts.  The  machine  can  be  furnished  with  di- 
mensions to  suit  any  piece  that  is  to  be  machined  in  quantities. 
Table  24  In.  x 14  ft. 


Burnishing  Machine,  Ball 

Abbott  Ball  Co.,  Hartford,  Conn. 

“American  Machinist,”  January  19,  1922 


The  chief  feature  of  the  ma-  

chine  is  that  the  work  is  held 
stationary  on  the  inside  of  the 
barrel  body,  and  as  the  barrel  ro-  ;•  / 

tates  the  parts  are  carried 
through  the  cleaning  mixture 
without  striking  against  one  an- 
other. The  barrel  has  eight  sides, 
each  having  a hand  hole  with  a 
hinged  cover.  The  packing  k_.  w • 

around  the  edges  of  the  hinged  'I  HxJ  i 
covers  makes  the  barrel  water- 
tight. The  work  fixtures  are 
fastened  to  the  inside  of  the 
cover  plates.  Several  sets  of 
cover  plates  and  work  fixtures 
are  usually  provided  for  each 
machine. 


with  the  indicator  hand. 


Clip,  paste  '•*>.  3 x 5-in.  cards  and  file  as  desired 
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M.  H.  Roberts  has  been  appointed 
vice-president  in  charge  of  engineering 
of  the  Franklin  Railway  Supply  Co., 
Inc.,  New  York  City.  He  was  previously 
chief  engineer. 

J.  G.  Worker,  vice-president  and 
general  manager  of  the  Phoenix  Manu- 
facturing Co.,  Eau  Claire,  Wis.,  has 
become  president  and  directing  head  of 
that  firm,  following  the  resignation  of 
C.  L.  Tolies. 

W.  A.  Thomas,  former  president  of 
the  Brier  Hill  Steel  Co.  and  now  a 
director  of  the  Mansfield  Sheet  and 
Tinplate  Co.,  Mansfield,  Ohio,  has  been 
elected  a director  of  the  General 
Fireproofing  Co.,  succeeding  R.  M. 
Thell  who  continues  as  secretary  and 
treasurer. 

Harry  R.  Jones,  former  president 
of  the  United  Alloy  Steel  Corporation 
and  now  a member  of  that  corporation’s 
executive  board,  has  been  named  a 
director  in  the  Dominion  Alloy  Steel 
Corporation,  a new  $15,000,000  concern 
to  be  located  at  Sarnia,  Ontario,  Canada. 

C.  C.  Lynd,  who  has  been  in  charge 
of  the  New  Orleans  office  of  the  Ameri- 
can Rolling  Mill  Co.,  Middletown,  Ohio, 
has  been  placed  in  charge  of  the  office 
which  has  been  opened  in  Houston,  Tex. 

Walter  F.  Rogers,  formerly  with 
the  Norton  Company,  has  joined  the 
sales  staff  of  the  Reeves  Pulley  Co., 
Columbus,  Ind. 

John  A.  Johnson,  of  Chicago,  has 
been  appointed  works  manager  for  the 
K & F Manufacturing  Co.,  engineers 
and  tool  builders,  of  Kenosha,  Wis. 

Waldo  M.  Pitkin,  general  manager 
of  Albert  Baldwin  & Co.,  Ltd.,  of  New 
Orleans,  La.,  dealer  in  hardware  and 
machinery,  has  been  re-elected  presi- 
dent of  the  Southern  Hardware  Jobbers 
Association,  which  has  just  closed  its 
annual  convention.  John  Donner,  of 
Richmond,  Va.,  secretary-treasurer  for 
the  past  fifteen  years,  was  again  chosen 
for  that  office. 

William  J.  Grippin,  treasurer  of  the 
Bilton  Machine  Tool  Co.,  manufacturers 
of  machinery  and  tools,  Bridgeport, 
Conn.,  has  been  chosen  treasurer  and 
a director  of  the  Artistic  Bronze  Co., 
bronze  manufacturers  of  Bridgeport, 
Conn. 

Harry  Halsall,  of  Atkinson,  Hase- 
riek  & Co.,  distributors  of  cotton  manu- 
facturing machinery,  of  Boston,  and 
Bradford,  Eng.,  sailed  from  this  coun- 
try recently  for  England,  where  he 
plans  to  spend  the  next  two  months  on 
business,  both  in  England  and  on  the 
continent. 

"Mark  A.  Miller,  of  the  New  York 
office  of  the  Yale  & Towne  Manufac- 
turing Co.,  Stamford,  Conn.,  has  joined 
the  sales  force  of  that  company,  and 
will  shortly  go  on  the  road  in  the 
Western  territory.  Mr.  Miller  has 
been  with  the'- company  since  1919. 

Peter  H.  Bullock  retired  on  May  1 
as  chief  engineer  of  the  Massachu- 
setts Reformatory,  at  Concord  Junction, 
Mass.,  after  serving  continuously  in 
that  position  for  42  years.  Mr.  Bullock 
served  his  apprenticeship  in  a railroad 
shop  fifty-six  years  ago.  He  was  a 
frequent  contributor  to  the  columns  of 
American  Machinist,  and  in  1888 
wrote  a series  of  articles  on  the 
“Modem  Steam  Plant  and  Its  Manage- 
ment.” 


M.  D.  Ebbets,  formerly  of  the  New 
York  branch  of  the  Sloan  Valve  Co.  of 
Chicago,  has  been  appointed  northern 
New  England  representative  of  the 
company.  Mr.  Ebbet  will  be  located  at 
45  Tremont  Bldg.,  Boston,  and  his 
territoiy  embraces  Maine,  New  Hamp- 
shire, Vermont  and  eastern  Massachu- 
setts. 

T.  M.  Russell,  president  of  the  Rus- 
sell Manufacturing  Co.,  Middletown, 
Conn.,  recently  returned  to  this  coun- 
try after  an  extended  trip  into  Egypt. 


Obitixary 


Robert  H.  Illingworth,  vice-presi- 
dent of  the  Crucible  Steel  Co.,  died  on 
April  23  at  his  home  in  Newark,  N.  J. 
Mr.  Illingworth  had  been  in  the  steel 
business  for  the  past  forty-two  years. 

Walter  E.  Voight,  president  of  the 
Mobile  Steel  Co.,  Mobile,  Ala.,  died  in 
that  city  on  April  4. 

George  R.  Wales,  of  Beverly,  Mass., 
died  in  Boston  on  April  14.  He  was  a 
member  of  the  firm  of  John  Wales  & 
Co.,  iron  and  steel  producers. 


Trade  Catalog's 


Simplex  Tool*.  Simplex  Tool  Co..  Woon- 
socket, R.  I.  A small  booklet  describing 
a line  of  production  and  Inspection  tools. 
Each  type  Is  Illustrated  and  specifications 
and  price  lists  are  Included. 

Toledo  Steels.  The  Toledo  Steel  Works. 
Sheffield,  England:  manufactured  by  John 
Hy.  Andrew  & Co..  Ltd.,  United  States 
branch,  Newman-Andrew  Co..  New  York 
City,  N.  Y.  A catalog  describing  a line  of 
crucible  steels,  made  to  Sheffield  practice. 
Tables  of  heat-treatment  and  annealing 
operations  are  given  for  all  kinds.  Price 
lists  are  included. 


(heated  to  800  deg.  C.)  were  examined  from 
room  temperature  to  about  600  deg.  C. 

The  results  are  presented  in  the  form  of 
tables  and  curves.  Commercial  nickel  In- 
dicated only  a slight  irregularity  at  about 
SS0  deg.  C..  and  annealing  of  hot-rolled 
samples  of  nickel  caused  a slight  increase 
in  the  coefficients.  The  expansion  curves 
of  monel  metal  were  found  to  be  fairly 
regular,  but  for  temperature  range  from 
25  to  600  deg.  C.  the  average  coefficients 
of  the  cast  samples  were  greater  than  those 
of  hot-rolled  alloys.  Stellite  expansion 
curves  showed  irregularities  in  the  region 
between  300  and  600  deg.  C..  the  sample 
containing  tungsten  having  the  smallest 
coefficient,  while  there  were  Indications 
that  hammering  may  lower  the  value  of 
the  coefficient  of  expansion.  Both  annealed 
and  hardened  stainless  steel  curves  indi- 
cated critical  regions  from  825  to  865  deg. 
C.,  the  hardened  stainless  steel  curve  being 
irregular  between  200  and  400  deg.  C.. 
where  strains  produced  In  hardening  were 
released.  The  coefficients  of  hardened  or 
annealed  stainless  steel  were  less  than  the 
coefficients  of  ordinary  iron  or  steel.  Ther- 
mal expansion  of  aluminum  was  found  to 
be  approximately  twice  as  large  as  that 
of  the  other  materials. 

For  the  range  from  room  temperature  to 
100  deg.  C.,  the  coefficients  of  expansion 
varied  from  9.6  x 10-*  for  a sample  of 
hardened  stainless  steel  to  28.8  x 10-*  for 
a sample  of  exceptionally  pure  aluminum. 

Co-operative  Competition.  A series  of 
twenty-five  articles  on  trade  associa- 
tions published  In  the  New  York  Eve- 
ning Poet  and  reprinted  In  pamphlet 
form.  Copies  may  be  secured  from  the 
■Evening  Post,  20  Vesey  St.  New  York. 
Price  25  cents. 

Coming  at  a time  like  the  present  when 
the  activities  of  trade  associations  are  the 
center  of  interest  in  more  places  than  one. 
this  series  of  articles  on  various  phases  of 
co-operative  competition  is  decidedly  time- 
ly. The  foreword  Is  by  Secretary  Hoover 
and  the  articles  are  by  leaders  in  various 
lines  of  business,  trade  association  officials. 
Department  of  Commerce  and  Federal 
Trade  Commission  experts  and  others.  They 
are  worth  reading. 


Forthcoming  Meetings 


National  Association  of  Manufacturers: 
Annual  meeting,  Waldorf-Astoria  HoteL 
New  York  City,  May  8,  9 and  10.  Secre- 
tary, George  Boudlnot,  50  Church  St,  New 
York. 


"Ntorver"  Pipe  Machines.  Treadwell  En- 
gineering Co.,  Easton,  Pa.  Sixteen-page 
catalog  devoted  to  a description  of 
"Stoever”  pipe  machines,  made  by  the 
Treadwell  Company.  Several  sizes  and 
types  are  shown,  details  given  and  parts 
Illustrated. 

The  Mummert-Dlxon  Co.,  Hanover,  Pa., 
patternmakers  sad  oilstone  grinders;  are 
distributing  a small  booklet  entitled 
"Something  Interesting  About  Stars.”  It 
contains  some  very  Interesting  facts  on 
astronomy,  a brief  study  of  cosmogony, 
and  descriptive  paragraphs  on  molecules, 
atoms  and  electrons. 


■I 

Book  Reviews 

■L.  . : — !■ 


Thermal  Expansion  of  Nickel,  Monel  Metal, 
8telllte,  Stainless  Steel  and  Aluminum. 
Scientific  Paper  No.  426,  of  the  Bureau 
of  Standards,  Department  of  Commerce, 
by  Wllmer  H.  Souder  and  Peter  Hld- 
nert.  Complete  copy  of  the  paper  may 
be  purchased  from  the  Superintendent 
of  Documents,  Government  Printing  Of- 
fice, Washington,  D.  C.  Price,  10  cents. 

The  Increasing  use  of  nickel  and  nickel 
alloy  wire  in  spark  plugs ; of  monel  metal 
for  high-pressure  steam  valves,  stems, 
seats : of  stellite  for  surgical  and  household 
uses ; of  stainless  steel  for  engine  valves, 
pump  rods,  marine  fittings ; and  of  alumi- 
num or  its  alloys  where  lightness  is  nec- 
essary— has  created  a demand  for  informa- 
tion regarding  the  thermal  expans. on  of 
these  materials.  Data  on  the  thermal  ex- 
pansion of  twenty-nine  samples  of  these 
metals  are  given  In  this  book  together  with 
results  obtained  by  previous  observers  on 
the  expansion  of  nickel  and  aluminum. 
All  of  these  samples  except  stainless  steel 


American  Society  of  Mechanical  Engi- 
neers: Spring  meeting.  Atlanta,  Ga..  May 
8 to  12.  Secretary  Calvin  W.  Rice,  >9 
West  39th  St.,  New  York  City. 

National  Supply  and  Machinery  Dealers 
Association:  Annual  Convention,  Atlantic 
City,  May  8 to  10.  (In  conjunction  with 
American  Supply  and  Machinery  Manufac- 
turers Association.)  Secretary.  Thomas  A. 
Femley,  606  Arch  St.,  Philadelphia,  Pa. 
Headquarters  will  be  in  the  Marlborough- 
Blenheim  HoteL 

Foreign  Trade  Connell:  Annual  Conven- 
tion, Philadelphia.  Pa..  May  10  to  12.  Sec- 
retary, O.  K.  Davis,  1 Hanover  Square. 
New  York  City. 

United  States  Chamber  of  Commerce: 
Annual  meeting,  Washington,  D.  C.,  May 
16  to  18.  Secretary,  D.  A.  Skinner,  Riggs 
Bldg.,  Washington,  D.  C. 

National  Association  of  Office  Managers: 
Annual  meeting.  Washington.  D.  C„  May 
18  to  20.  Secretary,  F.  L.  Rowland. 

American  Society  for  Stool  Treating: 
Pittsburgh  Section  meeting.  Bureau  ot 
Mines  Auditorium,  Pittsburgh,  Pa„  May 
26  and  26. 

American  Fonndrymen’s  Association : 

Annual  meeting.  Rochester,  N.  Y.,  week  of 
June  5.  Secretary.  C.  E.  Hoyt,  140  South 
Dearborn  St.,  Chicago.  HL 

American  Ballway  Association:  Section 
III,  Mechanical:  Annual  meeting,  Atlantic 
City,  June  14  to  21.  (Formerly  the  Master 
Car  Builders  and  the  Association  of  Mas- 
ter Mechanics.) 

Society  of  Automotive  Engineers:  Sum- 
mer meeting,  White  Sulphur  Springs. 
W.  Va.,  June  20  to  24.  C.  F.  Scott,  29 
West  39th  St.,  New  York  City,  Is  chairman 
of  the  convention  committee. 

American  Society  for  Testing  Materials: 
Twenty-fifth  annual  meeting,  Chalfonte- 
Haddon  Hall  Hotel,  Atlantic  City,  June 
26  to  July  1.  Secretary,  C.  L.  Warwick. 
1315  Spruce  St.,  Philadelphia,  Pa. 
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Condensed-Clipping  Index  of  Equipment 

Patented  Aug.  20,  1918 


•Fly-CuUer  Holder.  Milling  Machine 

George  W.  Dover  Co..  Inc..  Providence.  R.  I. 

"American  Machinist."  January  19,  1922 


Preen.  Straightening.  Hand.  "Production,”  No.  *P 

P.  A.  Geier  Co.,  Cleveland.  Ohio. 

"American  Machinist,”  January  19,  1922 


The  holder  is  used  in  making 
small  dies  and  manifold  form  cut- 
ters for  screw  machines.  It  fits 
over  the  spindle  nose  of  a milling 
machine  and  clamps  to  the  face  of 
the  column.  The  inner  end  of  the 
arbor  is  tapered  to  fit  the  spindle 
hole,  and  bears  on  a bronze  sleeve 
housed  in  the  frame  of  the  device. 
The  arbor  may  be  held  stationary 
with  the  cutter  in  any  desired  po- 
sition. The  casting  carrying  the 
bearing  sleeve  can  be  swiveled  to 
an  angle  of  20  deg.  either  way,  and 
is  graduated. 


Tractor,  Industrial,  Electric,  Type-K 


The  press  is  adapted  to  production 
work  on  crankshafts.  A lever  and 
graduated  handwheel  apply  the  driv- 
ing force.  The  thrust  block  of  the 
screw  has  a range  of  from  2 to  8 In. 
distance  from  the  table.  The  work  Is 
straightened  without  removing  It  from 
the  centers.  A screw  is  used  to  ad- 
just the  position  of  the  work.  A dial 
indicator  having  a stroke  of  J In. 
shows  the  eccentricity  of  the  work. 
Rollers  mounted  above  the  center 
points  hold  the  longer  work,  and  for 
this  an  extra  pair  of  thrust  blocks  Is 
furnished.  Maximum  distance  be- 
tween center  points.  40  in.  Bed,  26 
in.  long.  Floor  space.  22}  x 82  In. 
Height.  65}  in.  Weight,  500  pounds. 


Attachment.  Milling,  Lathe 


Mercury  Manufacturing  Co.,  4118  South  Halsled  St.,  Chicago, 
111. 

"American  Machinist,"  January  19.  1922 


George  W.  Dover  Co..  Inc..  Providence,  R.  I. 

"American  Machinist,”  January  19,  1922 


The  machine  is  used  for  light 
work  in  close  quarters.  A Gen- 
eral Klectric  motor  operating  on 
24  volts  and  60  amperes  at  1,500 
r.p.m.  is  used,  the  drive  being 
through  worm  gearing  to  the 
rear  axle.  The  drum-type  con- 
troller gives  three  speeds  forward 
and  one  reverse.  The  brake  is  of 
the  contracting-drum  type  and  is 
operated  by  a foot  pedal.  The 
machine  has  a normal  draw-bar 
pull  of  400  lb.,  with  a maximum 
of  650  lb.  The  speed  when  run- 
ning light  is  about  6 miles  per 
hour.  Width,  29  in.  Height.  48 
in.  Length,  56  in. 


The  device  can  be  bolted  to  the  toolblock 
of  an  18-In.  engine  lathe  to  do  small  mill- 
ing work  such  as  tap  and  reamer  fluting 
and  cutting  teeth  in  small  cutters.  It  is 
used  chiefly  in  shops  where  the  range  of 
milling  work  is  limited  and  where  no  small 
machine  for  this  work  is  available.  The 
dividing  head  is  mounted  on  a graduated 
swiveling  plate  that  can  be  set  to  any 
angle  up  to  20  deg.  on  cither  side.  A set 
of  removable  Index  plates  is  keyed  to  the 
lower  end  of  the  spindle.  A vise  may  be 
mounted  in  place  of  the  dividing  head.  A 
' -block  can  be  attached  in  any  angular 
position  to  support  slender  work.  The  ele- 
vating screw  gives  vertical  adjustments  to 
0.001  in.  The  slide  may  be  clamped  In  any 
position. 


Holst,  Tiiple-llook 

Wright  Manufacturing  Co.,  Lisbon,  Ohio. 

“American  Machinist,”  January  19,  1922 


Drill.  Klectric,  Portable,  “Buss” 

United  States  Electrical  Tool  Co.,  Cincinnati.  Ohio. 

"American  Machinist,”  January  19,  1922 


The  three  hooks  are  operated 
simultaneously  by  one  hand  chain 
and  are  intended  for  lifting  and 
conveying  flexible  materials  such 
as  bundles  of  long  wires,  metal 
bars,  tubes  and  sheet  metal.  The 
hooks  are  connected  by  lengths 
of  pipe,  and  are  ordinarily  placed 
5 ft.  apart,  although  this  distance 
may  be  varied.  The  hoist  has  a 
capacity  of  1 ton,  but  can  be  fur- 
nished in  larger  sizes.  It  is  or- 
dinarily suspended  from  three  J-t< 
overhead  I-beam. 


1 

j 

1 T 

1 

! 

'■  ■-'■II 

plain  trolleys  running  on  an 


Selerowcope,  Portable,  “Auto  Punch” 

Case  Hardening  Service  Co.,  2283  Scranton  Road.  Cleveland. 
Ohio. 

“American  Machinist,”  January  19,  1922 


The  machine  is  used  both  for 
metal  drilling  and  wood  boring, 
and  is  driven  by  a universal  type 
motor  for  both  direct  or  alternat- 
ing current.  The  controlling  switch 
is  located  in  the  handle.  The  gears 
are  made  of  hardened  chrome- 
nickel  steel,  and  run  in  grease.  The 
spindle  is  fitted  with  ball  thrust 
bearings.  Spindle  speed.  1,100  r.p.m. 
Weight,  6 pounds. 


Hardening  Tool,  Magnetic,  “Tempertte" 

Pittsburgh  Stencil  and  Tool  Co.,  40  Water  St.,  Pittsburgh,  Pa. 
"American  Machinist,”  January  19.  1922 


x (it?  npviuu  in  iiiiuif  in  iwu 

sixes,  the  12-in.  size  for  work 
on  steel,  iron  and  hard  metals, 
and  the  6-in.  size  for  sheet 
brass  and  thin  metals.  By 
pressure  on  the  barrel  the  spring  hammer  is  released  and 
strikes  the  ball.  The  resulting  depression  in  the  work  is  then 
measured,  as  in  the  Brinell  test.  The  tested  piece  must  rest 
on  a solid  support,  but  usually  can  be  tested  in  position.  The 
hardness  of  steel  plate,  stampings,  forgings  and  castings,  as  well 
a«*  that  of  case-hardened  and  heat-treated  work,  can  be  deter- 
mined. A pressure  of  850  kg.  on  a I -in.  ball  gives  a depression 
of  the  same  size  as  that  of  the  12-in.  punch  when  testing  mild 
fsteel. 


The  device  is  used  in 
determining  the  proper 
hardening  heat  for  car- 
bon steel,  as  ordinary 
carbon  steel  attracts  a 
magnet  as  long  as  it  Is 
under  the  correct  hard- 
ening heat,  but  as  soon 
as  this  heat  is  reached  the  steel  has  no  magnetic  attraction.  The 
tool  consists  of  a balanced  and  insulated  magnetic  tilting  bar 
mounted  on  the  end  of  a rod.  The  bar.  made  of  special  steel 
that  enables  It  to  retain  its  magnetism  better  than  an  ordinary 
magnet,  is  not  affected  to  any  great  extent  by  the  heat.  The  bar 
will  tip  when  brought  near  the  work,  until  the  correct  hardening 
temperature  has  been  reached,  at  which  point  it  is  no  longer 
affected. 


Clip,  paste  on  8 x 5-in.  cards  and  file  as  desired 
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THIS  WEEK’S  MARKET 

Advances — Minimum  of  $1.60  quoted  on  steel  shapes, 
plates  and  bars  at  Pittsburgh  mills.  Several  makers  quot- 
ing as  high  as  $1.70  pen  100  lb.  on  small  tonnages.  All 
semi-finished  steel  up  $2  per  ton.  Pig  iron  prices  firmer  in 
Pittsburgh  and  Birmingham.  Blue  annealed  sheets,  base 
size,  up  10c.  in  New  York  and  5c.  per  lb.  in  Cleveland  ware- 
houses. Galvanized  sheets  also  slightly  advanced  in  Cleve- 
land. Structural  shapes,  bars,  tank  plates  and  floor  plates 
up  10c.  per  lb.  in  Cleveland  and  New  York  warehouses. 

Lead  quoted  in  New  York  at  53c.  as  against  51c.  per  lb.; 
raw  linseed  oil  at  91c.  as  compared  with  89c.  per  gal.  (5 
bbl.  lots). 

Declines — Tin  quoted  at  313c.  as  against  321c.  per  lb.  in 
New  York.  Declines  in  copper  rods,  zinc  sheets  and  brass 
sheets,  rods  and  wire  in  New  York;  slight  drop  in  brass 
rods  and  copper  sheets,  wire  and  rods  in  Cleveland. 

Improvement  in  electrolytic  copper  with  upward  tend- 
ency in  price;  zinc  firm. 


IRON  AND  STEEL 


PIG  IRON  — Per  gross  ton  — Quotations  compiled  by  The 


Matthew  Addy  Co.: 

CINCINNATI 

No.  2 Southern $20.50 

Northern  Basic 20.78 

Southern  Ohio  No.  2 20.50 

NEW  YORK— Tidewater  Delivery 

Southern  No.  2 (Silicon  2.25  to  2.75) 26. 16 

BIRMINGHAM 

No.  2 Foundry 16.50 

PHILADELPHIA 

Eastern  Pa.,  No.  2x,  2.25-2.75  sil 22.34 

Virginia  No.  2 28.24 

Basic 20.25 

Grey  Forge 21. 00 

CHICAGO 

No.  2 Foundry  local 20.00 

No.  2 Foundry,  Southern,  sil  2.25@2.75 16.00 

PITTSBURGH,  including  freight  charge  from  Valley 

No.  2 Foundry 21.96 

Basic 21.46 

Bessemer 21.96 


IRON  MACHINERY  CASTINGS-In  cents  per  pound: 


Light  Medium  Heavy 

Pittsburgh 9.0  6.0  3.0 

Philadelphia 8.5  5.0  3.0 

Atlanta 5.5  4.5  4.0 

Detroit 7.0  4.5  3.0 

Birmingham 12.0  6.5  3.0 

Denver 8.0  6.0  5.0 

New  Orleans 6.0  4.5  3.5 

Minneapolis 9.0  6.0  4.5 

New  York 9@10  6.0  3.0 

Cincinnati 6.0  5.0  4.5 

Cleveland 6.75  4.5  2 6 


Galvanized  stec!  sheets: 


Nos.  10  and  11.  3.15 

Nos.  12  and  14.  3.25 

Nos.  17  and  21.  3.55 

Nos.  22  and  24.  3.70 

No.  26 3.85 

No.  28' 4.15 


4.25 

3.75 

4.30 

4.35 

3.85 

4.40 

4.65 

4.15 

4.70 

4.80 

4.45 

4.85 

4.95 

4.60 

5.00 

5.25 

4.90 

5.30 

WROUGHT  PIPE — The  following  discounts  are  to  jobbers  for 
carload  lots  on  the  latest  Pittsburgh  basing  card: 


Steel 

BUTT  WELD 

Iron 

Inches 

Black  Galv.  Inches 

Black 

Galv. 

1 to  3. . . . 

71 

58$  l to  1$ 

..  44$ 

29$ 

LAP  WELD 

2 

64 

51$  2 

..  39$ 

25$ 

2$  to  6. . . 

68 

55$  2$  to  4 

..  42$ 

29$ 

7 to  8 ...  . 

65 

51$  4$  to  6 

..  42$ 

29$ 

9 to  12.  . 

64 

501  7 to  12 

401 

27$ 

BUTT  WELD, 

, EXTRA  STRONG,  PLAIN  ENDS 

1 to  1$. . . 

69 

57$  ’ to  1$ 

..  44$ 

30$ 

2 to  3 ... . 

70 

58$ 

LAP  WELD,  EXTRA  STRONG,  PLAIN  ENDS 

2 

62 

50$  2 

..  40$ 

27$ 

2$  to  4. . . 

66 

54$  2$  to  4 

..  43$ 

31$ 

4$  to  6... 

65 

53$  4$  to  6 

..  42$ 

30$ 

7 to  8. . . . 

61 

47$  7 to  8 

..  35$ 

23$ 

9 to  12. . . 

55 

41$  9 to  12 

..  30$ 

18} 

Malleable  fittings. 

Gasses  B and  C,  Banded, 

from  New 

York 

stock  sell  at  net  list.  Cast  iron,  standard  sizes,  20-5%  off. 

WROUGHT  PIPE — Warehouse  discounts  as  follows: 

New  York  Cleveland  Chicago 
Black  Galv.  Black  Galv.  Black  Galv. 
I to  3 in.  steel  butt  welded.  66%  53%  601%  47$%  621%  481% 
21  to 6 in.  steel  lap  welded.  61%  47%  58}%  441%  591%  451% 
Malleable  fittings.  Classes  B and  C,  Banded,  from  New  York 
stock  sell  at  list  less  10%.  Cast  iron,  standard  sizes,  32-5%  off. 


MISCELLANEOUS — Warehouse  prices  in  cents  per  pound  io 
100-Ib.  lots: 


Open  hearth  spring  steel  (base)  . 

Spring  steel  (light)  (base) 

Coppered  Bessemer  rods(base).. 

Hoop  steel 

Cold  rolled  strip  steel 

Floor  plates 

Cold  finished  shafting  or  screw. . 

Cold  finished  fiats,  squares 

Structural  shapes  (base) 

Soft  steel  bars  (base) 

Soft  steel  bar  shapes  (base). . . . 

Soft  steel  bands  (base) 

Tank  plates  (base) 

Bar  iron  (2.00@2. 10  at  mill) . . . 

Drill  rod  (from  list) 

Electric  welding  wire: 


A to  1 


New  York  Cleveland  Chicago 


4.00 

6.00 

4.50 

6.00 

6.00 

6.00 

7.00 

8 00 

6.03 

3.38 

2.81 

3.13 

6.25 

8.25 

6.35 

4.70 

4.66 

4.98 

3.35 

3.00 

3.30 

3.85 

3.50 

3.80 

2.58 

2.41 

2 38 

2.48 

3.31 

2.28 

2.48 

2.31 

2.28 

2.98 

2.88 

2.58 

2.41 

2.38 

2.48 

2.21 

2.28 

55@uO% 

55% 

50% 

8.00 

. 12@13 

6.50.... 

.11(0  12 

6.25 

.10(3:11 

METALS 


SHEETS — Quotations  are  in  cents  per  pound  in  various  cities 
from  warehouse;  also  the  base  quotations  from  mill: 

Pittsburgh, 

Large 


Blue  Annealed 

Mill  Lots 

New  York 

Cleveland 

Chicago 

No.  10 

2 40 

3.38 

3.15 

3.38 

No.  12 

2.45 

3.43 

3.20 

3.43 

No.  14 

2.50 

3.48 

3.25 

3.48 

No.  16 

2.70 

3.58 

3.35 

3.58 

Black 

Nos.  17  and  21. 

3.00 

4.05 

3.55 

4. 10 

Nos.  22  and  24. 

3.05 

4.10 

3.60 

4. 15 

Nos.  25  and  26. 

3.10 

4. 15 

3.65 

4.20 

No.  28 

3.15 

4.25 

3.90 

4.30 

Current  Prices  in  Cents  Per  Pound 


Copper,  electrolytic  (up  to  carlots).  New  York 13. 62$ 

Tin,  5-ton  lots,  New  York 31.75 

Lead  (up  to  carlots),  St.  Louis,  5.30  ; New  York 5.75 

Zinc  (up  to  carlots),  St.  Louis,  5. 27$;  New  York 5.62$ 


Cleveland  Chicago 


ton  lots 

19.20 

20.00 

18. 

00 

Antimony  (Chinese),  ton  spot.. 

Copper  sheets,  base 

Copper  wire  (carlots) 

5.50 

6.75 

6. 

25 

.19.50@20.50 

19.50 

23. 

OO 

....14©14.25 

16.00 

16. 

25 

Copper  rods  (ton  lots) 

17.75 

21.00 

19 

.50 

Copper  tubing  ( 100-lb.  lots) 

20.75 

22.50 

23 

.00 

Brass  sheets  (100-Ib.  lots) 

15.75 

17.00 

18. 

. 75 

Brass  tubing  (100-lb.  lots) 

18.00 

18.50 

20 

.50 
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Shop  Materials  and  Supplies 


METALS— Continued 


13.75 

15.00 

15.75 

16.25 

17.75 

8.50 

17.25 

15.75 

36.00 

* 

39.00 

23.00 

22.00 

19.00 

30.80 

39.50 

36.00 

15.50 

13.50 

9.00 

SPECIAL  NICKEL  AND  ALLOYS— Price  in  cents  per  lb. 

Malleable  nickel  ingots 45 

Malleable  nickel  sheet  bars 47 

Hot  rolled  rods,  Grades  “A”  and  “C”  (base) 50 

Cold  drawn  rods,  Grade*  “A”  and  “C”  (base) 60 

Copper  nickel  ingots 37 

Hot  rolled  copper  nickel  rods  (base) 45 

Manganese  nickel  hot  rolled  (base)  rods  "D” — low  manganese  54 
Manganese  nickel  hot  rolled  (base)  rods  “D” — high  manganese  57 
Base  price  of  monel  metal  in  cents  per  lb.,  f.o.b.  Bayonne,  N.J.: 

Shot  32  00  Hot  rolled  machined  rods  (base). . . 48.00 

Blocks 32.00  Hot  rolled  rods  (base) 40.00 

Ingots 38.00  Cold  drawn  rods  (base) 50.00 

Sheet  bar*. . . 40.00  Hot  rolled  sheets  (base) 45  00 

OLD  METALS — Dealers'  purchasing  prices  in  cents  per  pound: 

New  York  Cleveland  Chicago 


Copper,  heavy,  and  crucible.  . 

. ...  10.00 

10.50 

10.25 

Copper,  heavy,  and  wire 

...  9.50 

9.50 

9.25 

Copper,  light,  and  bottoms . . . 

...  8.50 

8.50 

8.25 

Lead,  heavy 

...  3.75 

3.75 

3.65 

Lead,  tea 

...  2.75 

2.75 

3 00 

Brass,  heavy 

...  5.75 

5.50 

8.00 

Brass,  light 

...  4.25 

4.00 

4.75 

No.  1 yellow  brass  turnings. . . 

...  5.00 

5.50 

5.00 

Zinc 

...  2.75 

2.25 

2.50 

TIN  PLATES — American  Charcoal  Plates — Bright — Cents  per  lb. 

New 

Cleve- 

York 

land 

Chicago 

"AAA”  Charcoal  Melyn  Grade: 

IC,  20x28,  112  sheets. 

20.00 

18.25 

18.50 

IX,  20x28,  112  sheets.. 

23.00 

21.00 

20.90 

"A”  Charcoal  Allaways  Grade: 

IC,  20x28,  112  sheets.. 

17.00 

16.00 

17.00 

IX,  20x28,  112  sheets.. 

20.00 

18.75 

19.60 

Coke  Plates,  Bright 

Prime,  20x28  in.: 

100-lb„  112  sheets 

12.50 

11.00 

14.50 

IC,  112  sheets 

12.80 

11.40 

14.80 

Terne 

Plate 

Small  lots,  8-lb.  Coating: 

100-lb.,  14x20 

7.00 

5.60 

7 25 

IC,  14x20 

7.25 

5.85 

7.40 

MISCELLANEOUS 

Cleve- 

New  York 

land 

Chicago 

Jotton  waste,  white,  per  lb.  ..  . $0.07)@$0.10  $0.12  SO.  12 

iotton  waste,  mixed,  perl  b 055@.09  . 09  . 09 

fiping  cloths  per  M.,  13fxl3|..  50.00  55.00 

liping  cloths  p er  M.,  13{x20j 55.00  65.00 

tl  soda,  100  lb.  lots 2.80  2.50  2.65 

nil  sulphur,  360  lb.  bbl.,  per  100 

[lb...  2.85  3.25  3.50 

nseed  oil,  per  gal.,  5 bbl.  lots. . . .91  .95  .90 

bite  lead,  dry  or  in  oil 1001b.  kegs.  New  York,  12 . 25 

d lead,  dry 1001b.  kegs.  New  York,  12 . 25 

id  lead,  in  oil lOOlb.kegs.  New  York,  13.75 

reclay,  per  751b.  bag .80  1.00 

>ke,  prompt  furnace,  Connellsville..  .per  net  ton  S3.25@S3.50 
ke,  prompt  foundry,  Connellsville..  .per  net  ton  $4.25@$4.75 


SHOP  SUPPLIES 

Current  Discounts  from  Standard  Lists 


New  Geve- 

York  land  Chicago 

Machine  Bolts: 

All  sizes  up  to  1x30  in 60-5%  60-10%  60% 

If  and  lfx3  in.  up  to  12  in 50%  60-10-10%  60-10% 

With  cold  punchad  sq.  nuts 50%  

With  hot  pressed  hex.  nuts  up  to  1x30 

in.  (plus  std.  eatra  of  10%) 55%  54.00  off 

Button  head  bolts,  with  hex.  nuts 35%  53.90  net 

Hex.  head  and  hex.  nut  bolts 40%  65-5% 

Lag  screws,  coach  screws 65%  60-5% 

Square  and  hex.  head  cap  screws.  ...  75—  10%  75%  70-10% 

Carriage  bolts,  up  to  1 in.  x 30  in 50-10%  60-10%  50-5% 

Bolt  ends,  with  hot  pressed  nuts 60%  55% 

Tap  bolts,  hex.  heads 25%  

Semi-finished  nuts  | and  larger 75%  75-10%  80% 

Case-hardened  nuts 65%  

Washers, cast iron, fin., per  1001b.  (net)  54.50  53.50  53.50 

Washers.cast  iron, | in. per  100  lb.  (net)  3.75  3.50  3.50 

Washers,  round  plate,  per  100  lb.  Offlist  4.00  ....  3.50  net 

Nuts,  hot  pressed,  sq.,  per  100  lb.  Offlist  3.00  3.50  4.00 

Nuts,  hot  pressed,  hex., Der  1001b. Offlist  3.00  3.50  4.00 

Nuts,  cold  punched,  sq., per  1001  b.Offlist  3.00  3.50  4.00 

Nuts, cold  punched,  hex.,  per  100  lb.Offlist  3.00  3.50  4.00 

Rivets: 

Rivets,  A >»•  dia.  and  smaller 60-5%  60-10-10%  60-10% 

Rivets,  tinned 60-5%  60-10-10%  4f  c.  net 

Button  heads  {-in.,  J-in.,  1x2  in.  to  5 

in., per  1001b (net)  53.50  53.25  53.00 

Cone  heads,  ditto (net)  3.60  3.35  3.10 

If  to  lj-in.  long,  all  diameters, 

EXTRA  per  1001b 0.25  0.15 


75-10% 


53.50 
3.50 
3 . 50  net 
4.00 
4.00 
4.00 
4.00 


f in.  diameter EXTRA 

J in.  diameter EXTRA 

1 in.  long,  and  shorter EXTRA 

Longer  than  5 in EXTRA 

Less  than  200  lb EXTRA 

Countersunk  heads EXTRA 

Copper  rivets 

Copper  burs 


0.15  0.15 

0.50  0.50 

0.50  0.50 

0.25  0.25 

0.50  0.50 

0.3S  53.35  base 

60-5%  50%  50-10% 

40%  50%  


I.ard  cutting  oil  (50  gal.  bbl.)  per  gal.  50  65  50.50  $0.67* 

Machine  oil,  lubricating,  (50  gal.  bbl.) 

per  gal 0.45  0.35  0.40 

Belting — Present  discounts  from  list  in 
fair  quantities  ( J doz.  rolls) 

Leather: 

Light  grade 50%  SO-5%  60-10% 

Medium  grade 40-5%  40-10-2* % 50% 

Heavy  grade 35%  40%  40-5% 

Rubber  and  duck: 

First  grade 60-5%  50-10%40-10% 

Second  grade 60-10-5%  60-5%  60-5% 

Abrasive  materials — In  sheets  9x  1 1 in. : 

No.  1 grade,  per  ream  of  480  sheets. 


Emery  paper 


Flint  cloth,  regular  weight,  width  3f 
in..  No.  1 grade,  per  50  yd.  roll, 
Emery  discs,  6 in.  dia.,  No.  1 grade, 
per  100. 

Paper 

Cloth 


$5.84 

$3.85 

$6.48 

8.80 

11.00 

8.80 

27.84 

32.75 

29.48 

4.50 



4.95 

1.32 

1.49 

3.02 

3.20 
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New  and  Enlarged  Shops 


Machine  Tools  Wanted 


III,  Chicago — Feiger  & Co..  1529  West 
14th  St. — tinner  brake,  8 or  10  ft.  long. 

111.,  Chicago — The  Hess  Warming  4b 
Ventilating  Co.,  1219  South  Western  Ave. 
— power  square  shears,  (used). 

IB.,  Oak  Park — The  Atlas  Educational 
Film  Co.,  1113  South  Blvd. — one  engine 
lathe,  7 x 14  in.  swing,  short  bed,  (used). 

Kan.,  Madison — W.  J.  Turner— centering 
equipment  including  U x 26  or  28  In. 
mandril  and  table,  for  machine  shop. 

Mass.,  Cambridge — The  Boston  Struc- 
tural Steel  Co.,  Inc.,  241  Albany  St. — one 
automatic  screw  machine,  No.  2 Brown  4c 
Sharpe  preferred,  (used)  ; one  punch  press 
No.  20  Bliss  preferred ; one  rotary  shear 
and  one  small  hand  screw  machine. 

Bio..  Aurora — The  Aurora  Welding  Co. — 
power  lathe  and  drill  press. 

Mo„  Joplin — J.  Bailer  Wits.,  East  5th 
St.,  (pump  factory),  J.  Schaeffer,  Purch. 
Agt. — power  drill  press,  lathe,  belting  and 
shafting  and  pump  making  machinery. 

Mo.,  JopUn — Craig  & Bortbeck,  Motor  A, 
County  Line  and  Main  St.,  B.  D.  Craig, 
Purch.  Agt. — power  drill  press  and  lathe 
for  garage. 

Mo..  Joplin — The  Greenwell  Brass  Fdry., 
East  7th  St.,  F.  Greenwell,  Purch.  Agt. — 
power  lathe  for  brass  work. 

Mo..  Joplin — M.  Henson,  2425  Main  St., 
blacksmith — lathe  and  drill  press  for  power 
work. 

Mo.,  Joplin — The  Joplin  Handle  4k  Novel- 
ty Co.,  2625  Main  St,  J.  C.  McDaniel, 
Purch.  Agt. — large  wood  lathe  and  wood 
working  machinery. 

Mo..  Joplin — The  Joplin  Mchy.  Exchange, 
211  East  4th  St.,  W.  Clark,  Purch.  Agt. — 
lathes  for  machine  shop. 

Mo.,  Joplin — The  Kennedy  Auto  Shop, 
2Sth  and  Main  Sts.,  J.  Hlggenbothem, 
Purch.  Agt. — lathe  for  power  equipment. 

Mo.,  Joplin — L.  St  O.  Garage,  2010  Main 
St..  E.  C.  Lawson.  Purch.  Agt — power 
lathe  and  drill  press. 

Mo.,  Joplin — The  Osage  Garage.  110-112 
Joplin  St..  F.  Cecil,  Purch.  Agt. — crank 
shaft,  grinder  and  cylinder  grinder. 

Mo.,  Joplin — W.  H.  Tharp,  2123  Main  St, 
garage — power  drill  press  and  lathe. 

Mo.,  Kansas  City — The  Packard  Motor 
Co.  of  Missouri.  25th  and  McGee  Sts., 
garage  and  machine  shop,  T.  H.  Smith, 
Purch.  Agt. — full  machine  shop  equipment 
for  garage. 

Neb.,  Lincoln — The  Kimball  Motor  Car 
Co.,  1608  O St.,  C.  C.  Kimball,  Purch.  Agt. 
— pneumatic  or  electric  grinder,  also  latne 
with  8 ft.  bed. 

Neb..  Lincoln — The  Nebraska  Mchy.  and 
Supply  Co.,  177  North  9th  St.,  W.  H.  Blxby. 
Purch.  Agt. — wood  band  saw,  plane  table ; 
small  light  high  speed  drill  press ; combina- 
tion punch  and  shear  Beloit  preferred ; one 
ton  or  li  ton  Yale  or  similar  chain  hoist; 
power  hack  saw  similar  to  No.  2 Marvel ; 
75-100  lb.  blacksmith  vise;  150-176  lb.  anvil, 
(used). 

N.  Mex..  Albuquerque — The  Wood  Motor 
Co.,  M.  H.  Wood,  Purch.  Agt. — $2,500  worth 
of  equipment  for  machine  shop  Including 
drill  presses,  grinding  machinery,  lathes 
and  small  tools. 

N.  Y..  Binghamton — F.  H.  Wilbur  Sc  Son, 
Wall  St.,  F.  H.  Wilbur,  Purch.  Agt. — ma- 
chine tool  equipment  for  shop  specializing 
in  repair  work,  etc. 

N.  Y.,  Buffalo — Klink  & Shallon,  Inc..  620 
Babcock  St. — packing  plant  equipment  for 
proposed  addition. 

N.  Y.,  Buffalo — The  Natl.  Lamp.  Wks.  of 
the  General  Electric  Co.,  1495  Fillmore  Ave. 
• — machine  shop  equipment  including  lathes, 
drills,  etc. 

N.  Y.,  Great  Bend— The  O.  L.  Sisson  Co. 
— woodworking  tools  and  equipment  also 
sheet  metal  tools  for  the  manufacture  of 
slatted  wood  and  metal  garage  creepes. 

O. ,  Cincinnati— The  Clifton-Pratt  Co., 
1224  West  8th  St..  A.  B.  Clifton.  Purch. 
Agt. — one  36  in.  New  Haven  sand  blast 
barrel,  f used ) . 


O.,  Cincinnati — The  Eastern  Mchy.  Co.. 
408  East  Pearl  St.,  A.  Smith,  Purch.  Agt. — 
three  or  four  spindle  drill  press,  (sensitive). 

O..  Cleveland  — The  County  Commis- 
sioners. C.  J.  Heiber,  Court  House — one 
LeBlonde  quick  change  lathe,  18  ft.  X 10 
ft.  for  road  repair  department 

Pa.,  Brookvllle— The  Bd.  Educ. — equip- 
ment for  vocational  and  engineering  de- 
partments of  the  Brookvllle  High  School. 

Pa..  Phlla.— F.  J.  Stokes  Machine  Co., 
17th  and  Cambria  Sts..  F.  J.  Stokes,  Purch. 
Agt. — boring  machines,  lathes,  planer, 
cranes,  etc. 

Pa..  Pittsburgh — The  Edgewater  Steel 
Co..  P.  O.  Box  249,  W.  A.  McKean,  Purch. 
Agt. — one  wheel  boring  mill,  motor  driven 
and  must  have  automatic  chuck,  (used)  ; 
one  Ridgeway  type  hub  facing  machine  for 
car  wheels,  motor  driven,  (used). 

Va..  Ashland — Fuqua  Stone  4k  Co.,  auto 
repairs — lathe,  press,  grinder  and  bench 
tools. 

Va..  Petersburg — The  Petersburg  Farm 
Machine  Corp.,  1009  South  Sycamore  St., 
H.  L.  Smith,  Purch.  Agt. — complete  line  of 
woodworking,  machine  shop  and  foundry 
machinery  and  equipment.  Will  consider 
slightly  used. 

Va.,  Richmond — The  Auto  Electric  Re- 
pair Co..  932  West  Broad  St. — emery 
wheels,  lathe,  vise  and  reamer. 

Va.,  Richmond — W.  J.  Harris,  820  West 
Broad  St.— drill  press. 

Va.,  Richmond — F.  D.  Schluter.  922  West 
Broad  St. — cylinder  grinder  and  crank 
shaft  grinder. 

Va.,  Richmond — The  Transportation  Mo- 
tor Co.,  1410  West  Broad  St. — drill  press, 
lathe  and  cylinder  grinder  for  auto  repair 
work. 

Ya.,  Richmond— H.  C.  Tutwiler,  1019 
West  Broad  St. — flexible  buffer,  bead  cut- 
ter, skiber  and  tread  puller. 

Va..  Richmond— Winn,  Mills  Sc  Wiler, 
1001  West  Broad  St. — one  20  ton  press. 
Weaver  preferred. 

W I it . . Kaukauna — The  School  Bd.,  L.  G. 
Schussmann,  Supt.- — complete  equipment  for 
manual  training  department  of  proposed 
high  school. 


Machinery  Wanted 


Ala.,  Birmingham — The  Corona  Coal  Co., 
First  Natl.  Bank  Bldg..  A.  Peacock.  Purch. 
Agt. — one  36  in.  circular  saw  mill  with 
tilting  tables  to  be  used  for  mine  timbers, 
etc. 

Ala..  Birmingham — Birmingham  Build- 
ing Material  Co.,  1317-21  Ave.  E South- 
one  cut  off  saw  24  in.  ; one  planer;  one  7| 
hp.,  dc.,  1,000  r.p.m.  motor. 

Ark.,  Little  Rock — The  Machinery  Ex- 
change, A.  O.  U.  W.  Bldg.— complete  Ice 
plant  machinery  for  10  ton  Ice  plant,  also 
direct  connected  engine  and  turbo-generator 
set  of  150  kw.  to  200  kw.  capacity,  3 phase 
60  cycle,  80  per  cent  power  factor,  exciter 
and  switchboard  complete,  also  turbo  gen- 
erator set  of  600  kw.  capacity,  3 phase,  60 
cycle,  80  per  cent  power  factor,  exciter  and 
switchboard  complete. 

Fin.,  Fort  Meade — L.  A.  Morgan — can- 
ning machinery  and  equipment  for  canning 
factory. 

Fla..  West  Palm  Beach— The  Atlantic 
Fish  Co.,  C.  Kennedy.  Mgr. — fish  canning 
machinery  and  equipment. 

Ga..  Barnesvllle — Collier  Mills,  Tnc..  J. 
A.  Cason.  Secy.- — -Wlldman  or  Scott  & Wil- 
liams. 20  In.,  21  In..  22  In..  23  In.  underwear 
knitting  machines,  12  cut,  also  one  Payne 
winding  machine. 

Ga,,  Macon — W.  E.  Dunwoody,  P.  O.  Box 
255— one  tractor  for  handling  transfer  cars. 

Ga.,  Tlgnall — C.  H.  Hill- — machinery  for 
small  broom  manufacturing  plant. 

111.,  Dallas  City — The  Purity  Moulding 
Sand  Co. — one  24  ft.  portable  belt  conveyor 
for  handling  sand  from  dump  cart  to 
freight  cars. 

Ind.,  Butler — The  Hlgley  Printing  Co.,  M. 
Hlgley,  Purch.  Agt. — one  10  x 15  job  print- 
ing press-. 


Kan.,  Galena — The  Ricevllle  Mining  Co., 
J.  Sparks.  Purch.  Agt. — belting,  shafting 
and  pulleys. 

Kan.,  Parsons — P.  Foley— equipment  for 
daily  newspaper  plant. 

Kan.,  Parsons— The  Parsons  Dally  Sun. 
L.  Combs,  Purch.  Agt. — newspaper  equip- 
ment. 

La..  Monroe — The  Southwest  Pulp  & 
Paper  Co.,  G.  Richter,  Light  4k  Power  Bldg, 
Watertown,  Purch.  Agt. — paper  making 
equipment  for  paper  mill  including  paper 
machine.  Jordan  refining  engines.  Agitator 
gears  and  blade  fittings,  swng  cut-off  saw, 
wood  rossers,  wood  drippers,  wood  screens, 
pulp  screens,  steam  and  acid  digesters,  con- 
veying equipment,  shafting,  belting  and 
miscellaneous  transmission  equipment, 
variable  and  constant  speed  drive  clutches, 
boilers  and  engines  and  special  lead  and 
brass  piping. 

Mss*..  Clinton — The  Roubalx  Mills,  Inc., 
792  Main  St.— one  66  In.  shear,  single  or 
double,  for  shearing  woolens  and  worsted. 

Mieh.,  Detroit — The  Auto  Collapsible  Rim 
Co..  Inc.,  c/o  P.  R.  Rossello.  Archt..  406 
Congress  Bldg. — machine  equipment  for  the 
manufacture  of  metal  rims  and  wheel  parts. 

Mich.,  Detroit — The  Crating  4k  Wood- 
working Co.,  3662  Hart  Ave. — woodwork- 
ing machinery. 

Mich.,  Detroit — The  D.  E.  Morand  Mchy. 
Co.,  87  Quincy  Ave. — one  300  or  400  lb. 
board  drop  hammer. 

Mass.,  Fall  River — The  Fyans,  Fraser  4k 
Blackway  Co.,  83  Anawan  St. — automatic 
looms,  (used). 

Mo..  Carthage — The  Leggett  4k  Platt  Bed 
Spring  Co.,  C.  B.  Platt,  Mgr. — machinery 
for  the  manufacture  of  bed  springs  for  pro- 
posed factory  on  Vine  St 

Mo..  Joplin — Pitkin,  Boyd  4k  Neal  Pack- 
ing Co..  7th  St. — refrigeration  equipment  for 
remodeled  plant. 

Mo.,  Joplin— The  Typographical  Union. 
Printers  Bulletin,  1621  South  Main  St..  E. 
L.  Bucher,  Business  Mgr.  — newspaper 
equipment  and  linotype  machine. 

Mo..  Joplin — The  Ward  Optical  Co..  530J 
Main  St..  G.  Ward.  Purch.  Agt. — lens 
grinder,  power. 

Mo..  St.  Louis — The  Mindlln  Printing  Co_ 
211  North  7th  St. — printing  press.  10  x 15 
or  12  x 18. 

Neb..  Lincoln — The  Independent  Bindery 
Co..  133  South  12th  St.,  W.  K.  Pease,  Purch. 
Agt— punching  machine  and  perforating 
machine  either  motor  or  foot  power. 

Neb.,  Lincoln — G.  V.  Keller,  18th  and 
N Sts. — machinery  and  equipment  for  re- 
pair shop  Including  bench  drill  press  and  a 
lathe  about  18  in.  x 10  ft. 

Neb..  Lincoln — The  University  of  Ne- 
braska, L.  F.  Seaton,  Purch.  Agt. — one  3 
roller  cylinder  press  about  28  in.  x 41  in. 
with  motor,  hrachet,  rollers  and  book 
chase;  one  heavy  duty  press  with  rollers, 
counter  and  motor ; one  stitcher ; one  power 
cutter ; type,  and  cabinet 

N.  J..  Kearney — The  Greenfield  Mchy 
Agency,  99  Tappan  St. — one  4 ft.  and  one 
6 ft.  power  brake,  both  to  bend  4 gage 
sheets  to  90  degrees 

N.  Y..  Binghamton — The  LaFlint  Battery 
Corp..  J.  W.  LaDuska,  Purch.  Agt. — ma- 
chinery and  equipment  for  charging  and 
repairing  storage  cells,  electric  testing 
equipment. 

N.  Y.,  Brooklyn — P.  C.  Budd,  128  Mar- 
tense  St. — one  steam  engine  slide  valve,  50 
hp.,  and  one  extractor.  Tolhurst  preferred. 

V.  Y..  Brooklyn — The  Estate  of  A. 
Starke.  Columbia  and  Sigourney  Sts. — one 
ton  electric  hoist  for  a.c.  current. 

N.  Y..  Buffalo — W.  H.  Beale  4k  Son,  171 
Hollywood  St. — equipment  for  dairy. 

X.  Y..  Buffalo — The  Male  Motor  Truck 
Co.,  184  Mohawk  St. — one  42  in.  arbor 
press. 

N.  Y..  Buffalo — O.  Stinson,  674  Swan  St. 
— woodworking  machinery. 

N.  Y..  Corning — M.  Gorman — equipment 
for  bakeshop  at  Eustle,  Fla. 

N.  Y.,  Fredonia- — The  E.  4k  O.  Mfg.  Co. — 
machinery  and  equipment  for  factory  re- 
cently purchased  at  Kane.  Pa.,  for  the 
manufacture  of  automobile  signal  devices, 
etc. 
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x.  1h  Hamilton — The  Madison  County 
Basket  Co.,  Inc.— machines  and  equipment 
for  the  manufacture  of  baskets,  including 
steeping  vats  and  washers. 

N.  Y,  LeKoy — The  LeRoy  Lime  ft 
Crushed  Stone  Corp.,  J.  L.  Heimlich,  Purch. 
Agt. — stone  drilling,  quarrying  and  crush- 
ing machinery. 

N.  Y„  Morris— The  Chronicle  Office,  B.  F. 
Waito,  Sureh‘  „Agt. — printing  equipment 
and  printing  matrices  for  newspaper  plant. 

N.  Y„  New  York— M.  BiUet,  40  East 
Houston  St. — one  No.  1 plain  back  geared 
milling  machine. 

N.  Y..  New  York — The  MacGovern  Co.. 
114  Liberty  St. — bending  roll,  8 ft.  long.  9 
In.  diameter  and  one  bending  roll  146  in 
long,  20  in.  diameter. 

JJ.  Y.,  New  York — The  Worthington 
Pump  ft  Mchy.  Corp..  115  Bway.,  C.  W. 
Hodges,  GenL  Purch.  Agt. — electrically 
operated  crane,  25  ton  capacity  for  its 
Blake  ft  Knowles  Wks.  at  East  Cambridge, 
Mass. 

X.  Y..  Rochester — The  Scott  Bros.  Constr 


Mini”  c,PhiJf — rT.he„  Guarantee  Knitting 
"F’11?'.  Market  St.,  automatic  knitting 
chines  * cardlng  frames,  finishing  ma- 


...  „ oeua  ni  uh.  constr. 

co— tools,  equipment,  etc.  for  blacksmith 
shop  now  under  construction. 

X.Y.Troy-H.  S.  H.  Co.,  R.  C.  Hilton, 
Purch.  Agt. — automatic  paper  punching  and 
cutting  equipment  to  cut  bottle  caps  out  of 
board. 

X.  Y.,  Watertown — The  Greens  Pastrv 
Shoppe,  228  Goodale  St,  C.  E.  Green, 
Purch.  Agt— mixing  and  baking  equipment 
for  bread  and  pastry,  (electricity  for  power 
gas  fuel). 

„ Ci.„,0l^?onv?u®  — The  Gibeonville 

Hosiery  Mills  Co.,  A.  B.  Owen,  Secy.-Treas. 
—several  200,  220  or  240  needle  rlbbers  any 
make,  3)  in.  or  3J  in. 

_ Co.  Hl*il  Pt?‘ntr-R  K-  Stewart  ft  Son, 
R.  K.  Stewart,  Purch.  Agt.— Lidgerwood  or 
Stroudsburg  double  drum  hoisting  engine 
and  25  bp.  boiler. 

N.  C.,  Raleigh — Stanton  Bros.,  J.  Stan- 
ton, Purch.  Agt. — machinery  and  equip- 
ment for  dairy  at  Wilmington. 

, N.  C..  Wilmington — The  Carters  Produc- 
tion Wks.,  210  South  Water  St.,  O.  Carter, 
Pnrch.  Agt — machinery  suitable  for  grind- 
ing and  mixing  material  to  make  metal 
polish. 

0-  Akron — The  Natl.  Sulphur  Co.,  Inc.— 
machinery  and  equipment  for  use  in  manu- 
facture of  insectide  powders,  sulphur  refin- 
ing, and  sulphur  products. 

0-  Cincinnati — The  Jones  Machine  Tool 
Co..  435  East  Pearl  St.,  S.  M.  Jones.  Purch. 

, 8t— one  No.  23  New  Brittain  automatic. 

(Uf  a). 

Cincinnati— T.  Lee  ft  Sons  Co..  128 
2nd  St..  R.  E.  Lee.  Purch.  Agt.— 
single  end  tenoning  machine  for  woodwork. 
Owed). 

n,?-  Cleveland — E.  G.  Bauer,  403  Union 
sidg.— small  double  crank  press ; small 
pvre®? : thi‘ead  toller ; thread  miUer 
(Bobber)  about  8 In.  x 12  In. ; small  Landis 
Imversal  grinder. 

0.,  Cleveland — The  Clinton  Co.,  6332 
— one  overhead  bucket  type  crane 
conveyor. 

o..  Columbus— The  Central  Refractories 
Co.  Ferris  Bldg.,  A.  N.  Spencer,  Vice 
rres.—equlpment  for  plant  at  New  Lexing- 
including  dryers,  cutters  and  other 
onok  making  machinery. 

Columbus — The  Grandview  Lumber 
p«*.Sndv,levsVAye-  “Iong  the  tracks  of  the 
™jnsylvania  R.R.,  J.  C.  McNally.  Mgr.— 
•"0  woodworking  machines  and  planer. 

Hugo— TJie  Hugo  Canning  ft  Pre- 
Co  i w-  J;  Larimore,  Secy. — com- 
line  of  machinery  and  equipment  for 
qSpment.  cann*ng  tomatoes,  also  pulping 

p*"Sr'® — The  Erie  Metal  Furniture  Co. 

sssk  svisnsA?" ,h* 

wsed  the  Glasner  Hosiery  Mills  in  Read- 
s’*m  move  equipment  and  will  also  pur- 
one  hundred  looms  and  minor  equip- 

*!£■  Koppel — The  Koppel  Industrial  Car 
Co  - manufacturers  of  mine 
«rs  and  equipment — one  7i  ton  crane. 

?*~__M»n»field — C.  M.  Thompson — com- 
' te  equipment  for  repair  and  charging  of 
orage  cells  for  plant  at  Wellsboro. 

J’*'!.  Pw,».— The  American  Dye  Wks., 
aehi.  p and  Westmoreland  Sts. — balling 
achine  suitable  for  balling  hand  knitting 

Th'  PUl*.— W.  Gadke.  2222  West  Hunt- 
poon  st.,  (auto  business)— ono  16  in. 

In  pnofj  condition. 


shlnRle  Leather  Co..  316 
vln<?  St. — 350,000  worth  of  leather  working 
machinery  for  proposed  factory. 

f*-.  Bldgway — F.  K.  Brown— complete 
equipment  for  bakery  to  replace  that  which 
was  destroyed  by  fire. 

r 8ac;-  Clinton — The  Thomwell  Orphanage, 
I-1*  R.  Lynn,  Mgr.— complete  line  of  laundry 
machinery. 

*•  G„_ Greenville— The  Greenville  Plating 
Wks.,  T.  R.  Machen,  Pres. — machinery, 
equipment  and  supplies  for  metal  plating. 

HboxvUIe  — The  Appalachian 
Marble  Co.,  Mtddlebrook  Park — air  com- 
pressor, 800  to  500  cu.ft.  capacity,  motor 
or  belt  driven. 

_ Tex.,  San  Antonio — The  Three  Rivers 
Glass  Co.,  Bedell  Blvd.,  C.  R.  Tips,  Secy.- 
Treas. — -automatic  glass  blowing  machinery 
for  use  In  plant  with  daily  capacity  of  from 
100  to  800  gross  bottles. 

Tex.,  Texas  City — The  Texas  City  Sun 
(Sun  Printing  Co.) — linotype  and  intertype 
for  printing  plant. 

Va.  Aitavi.ta— Telepost  Publishing  Co.— 
W.  M.  Hundley,  Mgr. — complete  line  of 
machinery  and  equipment  for  proposed 
newspaper  plant. 

Taj,  Radford — The  Amer.  Steam  Laundry 
Co.,  W.  H.  Painter,  Pres. — complete  line  of 
laundry  machinery. 

, oJ'ra-W?ll^hSondr-3'he  Kimker  Service  Co., 
1205  West  Broad  St.,  A.  P.  Moore,  Purch. 
Agt.— vulcanizing  outfit  for  auto  repair 
shop. 

Va.,  Richmond — The  Main  St  Auto  Sup- 
ply Co.,  1607  West  Main  St„  A.  L.  Robin- 
son. Purch.  Agt — vulcanizing  outfit. 

Va.,  Roanoke — The  Liberty  Laundry  Co. 
—complete  machinery  and  equipment  for 
laundry. 

Koanoke— The  WhUe  Fdry.  Co.,  613 
10th  Ave.,  H.  H.  White,  Pres,  and  Mgr. — 
complete  line  of  foundry  machinery  and 
equipment  for  small  foundry. 

_ y*..  Smithfleld — Sykes  ft  Gwaltney,  W. 
Sykes,  Purch.  Agt. — oil  burning  equipment 
Tor  present  planing  mill,  also  miscellaneous 
woodworking  equipment  and  machinery. 

W.  Va..  Bnckhannon — The  LaBoard  Fur- 
niture Co. — Dovetailing  machinery  for  the 
manufacture  of  tables. 

Wis.  Kenosha — The  Kenosha  Milk  Prod- 
ucts Co.,  T.  W.  Powell,  Secy. — refrigeration 
machinery  for  proposed  milk  factory  on 
Bain  St. 

„ Milwaukee — iB.  Jhlenfeld.  1198 

North  Pierce  St. — one  26  in.  to  SO  in.  band 
saw. 

Wis.,  Milwaukee — The  Milwaukee  Bed- 
ding Co.,  266  South  Water  St.,  E.  Schilling. 
Purch.  Agt. — special  feather  renovating 
machinery  and  power  stitchers. 

Wis..  Rhinelander — The  Oneida  Milk  ft 
Ice  Cream  Co..  W.  Gilley,  Purch.  Agt. — ice 
cream  making  and  dairy  plant  equipment, 
(power). 

Wle„  Sheboygan — The  city,  c/o  C.  W. 
Boley,  City  Hall,  City  Engr.— manual 
training  equipment  for  new  high  school. 

Wls„  Wausau — H.  E.  Bonsa — auto  repair 
machinery  for  proposed  garage. 

Ont.,  Hamilton  — Townsend,  Krug  ft 
Greaves,  forgings  and  cutlery,  M.  J.  Krug. 
Purch.  Agt. — forging  machinery  and  equip- 
ment for  the  manufacture  of  knife  and 
razor  blades. 

Ont..  St.  Thomas — D.  Barr — materials 
and  equipment  for  oil  and  gas  drilling. 

...Ont..  Toronto— The  Dominion  Combing 
Mills.  Ltd.,  709  Continental  Life  Bldg. — 
machinery  for  proposed  wool  combing  and 
washing  plant  at  Trenton. 

.Ont-.  Toronto — The  Meyers  Lumber  Co., 

15  Toronto  St. — planers,  saws  and  wood- 
working equipment  for  proposed  planing 
mill  on  Spadlna  Rd. 

Ont..  Welland — The  Lackawanna  Tubes, 
Ltd. — machinery  for  the  manufacture  of 
seamless  boiler  tubes. 

Que.,  Montreal — The  Empire  Brass  Fdry.. 

128  Wellington  St.,  A.  Smith,  Purch.  Agt. — 
complete  equipment  for  brass  foundry. 


Cal..  Oakland — The  Magnovox  Co.,  2725 
East  14th  St.,  is  having  plans  prepared  for 
the  construction  of  a 2 story,  60  x 200  ft. 
addition  to  its  factory  on  East  14th  St 
for  the  manufacture  of  telephones  and  land 
speaking  devices.  Estimated  cost,  160,000. 
B.  J.  S.  Cahill.  Easton  Bldg.,  Archt. 


. Sm  Francisco— L.  H.  and  E W 

Allyne,  2609  Gough  St.,  have  awarded  the 
contract  for  the  construction  of  a 2 story. 

”.  *•  -■* 

iWWTEff*  Srt8J» 

the  contract  for  the  construction  of  a 1 
story.  25  x 76  ft.  addition  to  hls  elevator 
cost*  35  OOO10™  St‘  near  7th  St-  Erttoated 

CaL,  San  Francisco — W.  P.  Stoesser,  63 
Shotwell  St,  will  build  a 1 story,  26  x 122 
IV  manufacturing  plant  on  Shotwell 

St.  near  14th  St.  Estimated  cost,  36,000. 

nDJ,n! :Th® , Super  Service  Motor 
S®;1  Colorado  Bldg.,  has  awarded  the 

contract  for  the  construction  of  a 3 story, 
x ftV  ®e,rvlce  Rarage  on  7 th  and 
Speer  Blvd.  Estimated  cost,  3300,000. 

11L.  Casey — The  Western  Radiator  Corp. 
has  awarded  the  contract  for  the  construc- 
tion of  a 1 and  2 story,  160  x 260  ft.  fac- 
tory. Estimated  cost,  3100,000. 

**»•••,  Everett — The  Boston  Elevated 
Ry.  Co.,  108  Massachusetts  Ave.,  Boston, 
plans  to  build  a repair  shop,  etc.,  here.  Es- 
t (mated  cost  3760.000.  M.  L.  Fernald,  care 
of  owner,  Engr. 

^Mass.,  Everett— The  Cameron  Appliance 
Waters  Ave.,  plans  to  build  a 1 
Si2r?’  J?,?  1?5-  ft-  Ralvantzlng  factory  at 
plant  Estimated  cost,  340,000.  MacVaugh- 
ton  ft  Robinson,  101  Tremont  St.,  Boston. 
Archta. 

_ Ma"1*-  Holyoke — The  Magna  Auto  Co..  2 
Division  St.,  has  awarded  the  contract  for 
the  construction  of  a 2 story,  116  x 120 
ft.  garage  and  service  station  on  North- 
ampton St.  Estimated  cost,  340,000. 

Mtt58-L  M,dford — The  Amer.  Radio  ft  Re- 
search Corp.  has  awarded  the  contract  for 
the  construction  of  a 2 story,  61  x 120  ft. 
radio  factory.  Estimated  cost,  360,000. 
Noted  April  27. 

"“S;  Northampton— P.  p.  Gleason, 
Pearl  St.,  will  soon  award  the  contract  for 
the  construction  of  a 2 story,  80  x 130  ft. 
garage  and  service  station  on  Pleasant  St 
Estimated  cost.  350,000.  G.  P.  B Aider- 
man  ft  Bro„  318  High  St„  Holyoke,  Archta 
Mass.,  WilUmansett  (Holyoke  P.  O.) — 
The  Palmer  Steel  Co.,  316  High  St, 
Holyoke,  will  soon  award  the  contract  for 
tne  construction  of  a 1 story,  80  x 200  ft. 
steel  fabricating’  plant  along  the  railroad 
tracks,  here.  Estimated  cost,  $76,000.  Prl- 
vate  plana 

Mich..  Detroit— The  Auto  Collapsible 
Him  to.,  Inc.,  c/o  P.  R.  Rossello,  Areht- 
406  Congress  Bldg.,  Is  having  plans  pre- 
Pared  for  the  construction  of  an  8 storv. 
110  x 166  ft.  auto  rim  factory  on  Bellevue 
Ave.  Estimated  cost,  3600,000. 

Mieh.,  8t.  Joseph — The  Auto  Specialty 
Mfg.  Co.  will  soon  award  the  contract  for 
the  construction  of  a 1 story  addition  to 
its  factory.  Estimated  cost,  3100,000. 
Davidson  ft  Weiss,  63  West  Jackson  Blvd. 
Chicago,  Archts.  Noted  Feb.  23. 

„ Minn..  St.  Paul— The  Slems-Stembel  Co. 
2700  Como  Ave.  W..  will  build  a 1 story. 

X 750  ft.  car  repair  shop  on  Como  Ava 
W.  Estimated  cost.  375,000. 

Mo.  Carthage — The  Leggett  ft  Platt  Bed 
Spring  Co.  plans  to  build  a factory  on  Vine 
St.  for  the  manufacture  of  bed  springs 
Estimated  cost.  350,000.  C.  B.  Platt.  Mgr. 
Architect  not  selected. 

Neel  Cadillac  Co. 

526  Market  St.  is  having  plans  prepared 
for  the  construction  of  a 2 story,  80  x 175 
ft.  garage  and  service  station  on  Federal 
St.  Estimated  cost,  376.000.  Lakey  ft  Het- 
tle,  6 Hudson  St.  Archts. 

N.  Y..  Brooklyn— -The  Kroder  ft  Reubel 
Co.  107  East  17th  St„  New  York  Citv, 
will  soon  award  the  contract  for  the  con- 
struction of  a 3 story  factory  on  Henry 
St.  for  the  manufacture  of  brass  goods. 
Estimated  cost.  3150,000.  R.  Berger  ft 
Son.  309  Bway.,  New  York  City,  Archts. 
and  Engrs. 

N.  Y„  Buffalo— The  Crane  Co.  836  South 
Michigan  Ave.  Chicago.  111.  has  purchased 
a site  along  the  Erie  Canal  at  the  foot  of 
Church  and  Genesee  Sts.  and  plans  to 
build  a 200  x 222  x 282  ft.  plumbing  plant, 
here.  Estimated  cost.  3250,000.  F Zander 
81  Bway.,  Buffalo,  Local  Mgr.  Architect 
not  announced. 

N-  Buffalo— The  Natl.  Lamp  Wks. 

of  the  General  Electric  Co.  1496  Fillmore 
Ave.  plans  to  build  a 1 story.  38  x 43  ft 
machine  shop  on  Fillmore  Ave.  Estimated 
cost,  315,000.  Architect  not  announced. 

N.  Y„  Buffalo — H.  Wolcott.  3042  Main 
St.  plans  to  build  a 60  x 100  ft.  charging 
” ‘ Bstl- 


A IDO  U.  CE 

station  and  small  shop  on  Main  St. 
mated  cost,  36,000.  Architect  not 
nounced. 
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N.  Y-  Gonveraeur— The  City  wilt  vote 
on  (80,000  bonds  May  10  (or  Are  station 
equipment,  storage  and  machine  repair 
station.  Address  G.  E.  Oawley,  Pres. 

N.  Y„  New  York— W.  C.  Bergen,  c/o 
C.  S.  Clark,  Archt.  and  Engr.,  441  Tremont 
Ave.,  will  build  a 2 story  garage  on  Webster 
Ave.  Estimated  cost,  (150,000. 

N.  Y..  New  York— M.  Kaufman,  c/o  A. 
J.  Simberg,  Archt.  1133  Bway.,  is  having 
Ians  prepared  for  the  construction  of  a 

story,  90  x 150  ft.  garage  at  225  St. 
Nicholas  Ave.  Estimated  cost,  (100,000. 

N.  Y.,  New  York — Lamport  Estate,  c/o 
Eueli  ft  Euel],  Archts.,  125  Sherman  Ave., 
is  having  plans  prepared  for  the  construc- 
tion of  a 1 story,  100  x 199  ft.  garage  on 
10th  Ave.  Estimated  cost,  (100,000. 

N.  Y.,  Rochester — The  Vogt  Mfg.  Co.. 
408  St.  Paul  St.,  is  having  plans  prepared 
for  the  construction  of  a 48  x 127  ft. 
factory  on  Emmett  St.  for  the  manufacture 
of  iron  and  steel  specialties.  Estimated 
cost,  (10,000.  Architect  not  announced. 

N.  Y.,  Utics — E.  Steinhorst  has  awarded 
the  contract  for  the  construction  of  a 1 
story.  70  x 140  ft.  sheet  metal  plant  at 
Mohawk  and  Eagle  Sts.  Estimated  cost, 
(20.000. 

O. .  Euclid — M.  Brewer  and  J.  B.  Clark, 
18601  Abbey  Rd.,  have  had  plans  prepared 
for  the  construction  of  two  1 story  garages 
48  X 80  ft.  and  40  x 50  ft.,  at  Stop  10| 
Euolld  Ave.  Estimated  cost,  (40,0'00. 
Private  plans. 

O.,  Marlon — The  Commercial  Steel  Cast- 
ings Co.,  manufacturers  of  open  hearth  steel 
castings,  has  awarded  the  contract  for  the 
construction  of  buildings  and  additions  to 
present  plant. 

O.,  Silica — (Sylvanla  P.  O. ) — The  San- 
dusky Cement  Co.,  Engineers  Bldg..  Cleve- 
land. has  awarded  the  contract  for  the  con- 
struction of  a 1 story,  40  x 240  ft.  office, 
storage  and  repair  shop.  Estimated  cost, 
(150,000. 

Pa„  Bridgeport— Geh  ret  Bros,  are  receiv- 
ing bids  for  the  construction  of  a 1 story, 
80  x 120  x 200  ft.  structural  steel  fabric- 
ating plartt.  Estimated  cost,  (50,000; 
Private  plant. 

Pa..  Chester — The  Chester  Dairy  Co.  will 
build  a 1 story,  45  x 150  ft.  metal  works 
plant  on  9 th  and  Hyatt  Sts.  Estimated 
cost,  (50,000. 

Pa..  Corapolls — Russell.  Burdsall  ft  Ward 
Bolt  and  Nut  Co.,  Port  Chester.  N.  Y..  is 
having  plans  prepared  for  the  construction 
of  a steel  foundry  plant  along  the  tracks 
of  the  Pennsylvania  ft  Lake  Erie  R.  R 
here.  Estimated  cost.  (75,000.  Private 
plans. 

Pa.,  Erie— The  Erie  Metal  Furniture  Co. 
will  soon  award  the  contract  for  the  con- 
struction of  a 1 story,  120  x 200  ft.  metal 
furniture  factory.  Estimated  cost,  (65,000. 
Architect  not  announced. 

Pa..  Erie— The  Union  Iron  Wks.,  Inc., 
will  build  factory  for  the  manufacture  of 
machinery,  etc.,  to  replace  the  one  des- 
troyed ,by  fire.  Estimated  cost,  (100,000. 

Pa.,  Phlla. — J.  J.  Greenberg.  Morris  Bldg.. 
Is  having  plans  prepared  for  the  construc- 
tion of  a 6 story.  55  x 150  ft.  sales  and 
service  station  at  1409-11  Broad  St.  Esti- 
mated cost,  (200,000.  L.  B.  Rothchild,  1225 
Samson  St.,  Archt. 

Pa.,  Phlla. — The  International  Harvester 
Co.,  21  North  23rd  St.,  has  awarded  the 
contract  for  the  contraction  of  a 6 story, 
100  x 130  ft.  warehouse  and  a 1 story,  64 
x 100  x 140  ft.  service  station  on  16th  St. 
and  Indiana  Ave.  Estimated  cost,  (500,000. 
Noted  April  13. 

Pa..  Phlla. — L.  J.  Kolb.  10th  and  Reed 
Sts.,  has  awarded  the  contract  for  the  con- 
struction of  a 2 story  garage  on  Ridge  Ave. 
and  Lenon  St.  Estimated  cost,  (52,600. 

Pa.,  Phlla. — G.  H.  Seddon.  31st  St.  and 
Sunnyside  Ave..  has  awarded  the  contract 
for  the  construction  of  a 1 story,  84  x 101 
ft.  garage  on  Ridge  and  Midvale  Aves. 
Estimated  cost,  (46,000. 

Pa„  Phlla. — F.  J.  Stokes  Machine  Co., 
17th  St.  and  Columbia  Ave.,  will  build  a 
1 story,  91  x 140  ft.  machine  shop,  Tabor 
Rd.  and  Perry  St.  Estimated  cost,  (15,000. 

Va-  Norfolk — Lowenberg-Goodman  Corp.. 
127  Granby  St.,  will  soon  award  the  con- 
tract for  the  construction  of  a 2 story, 
91  x 306  ft.  garage  on  Granby  and  11th 
Sts.  Estimated  cost,  (150,000.  Calrow  & 
Wrenn,  New  Monroe  Bldg.,  Archt. 

WIs.,  Madison— A.  E.  Small,  Archt., 
Ellsworth  Bldg.,  will  open  bids  about  May 
10  for  the  construction  of  a 1 story,  60  x 
186  ft.  garage  on  University  St.,  for  W.  F. 
Clark,  2105  Keyes  Ave.  Estimated  cost, 
(45,000.  Noted  April  13. 

WIs.,  Wausau — H E.  Bonsa  is  having 
plans  prepared  for  the  construction  of  a 
1 story.  50  x 95  ft.  garage.  Estimated 


cost.  (40,000.  Oppenheimer  ft  Obel.  Spencer 
Bldg.,  Archt. 

Ont.,  Wallaceburg — The  Prestolock  Co., 
of  Canada  plans  to  build  a factory  for  the 
manufacture  of  automobile  locks  and  radio 
equipment.  Estimated  cost.  (20.000.  E B. 
Theis,  Pres.  Architect  not  selected. 

Ont.,  Welland — The  Lackawanna  Tubes, 
Ltd.,  plans  to  build  an  80  x 400  ft.  addition 
to  its  factory  for  the  manufacture  of  seam- 
less boiler  tubes.  Architect  not  announced. 


General  Manufacturing 


Cal.,  Monte  Vista— The  Monte  Vista 
Packing  Co.  has  had  plans  prepared  for 
the  construction  of  a 1 story  cannery.  Es- 
timated cost.  (45.000.  W.  W.  Breite, 
Clunle  Bldg..  San  Francisco,  Engr.  and 
Construction  Mgr. 

Cal.,  Newcastle — The  Newcastle  Fruit 
Growers  Assn,  has  awarded  the  contract 
for  the  construction  of  a 2 story,  90  x 110 
ft.  packing  plant.  Estimated  cost,  (150.000. 

Cal.,  Newman — The  Natl.  Ice  Cream  Co.. 
371  Guerrero  St.,  San  Francisco,  has 
awarded  the  contract  for  the  construction 
of  two  additions  to  ice  cream  plant  here, 
one  45  x 45  ft.  and  other  15  x 78  ft.  Esti- 
mated cost,  (27,000.  Noted  Feb.  9. 

Cal.,  Pittsburg — The  California  Bean 
Growers  Assn..  120  Battery  St..  San  Fran- 
cisco. is  having  plans  prepared  for  the  con- 
struction of  a cannery  and  warehouse  (first 
unit).  Estimated  cost,  (100,000.  MacDon- 
ald Eng.  Co.,  149  California  St„  San  Fran- 
cisco. Engrs. 

Cal.,  Han  Leandro — Alameda  County. 
Oakland,  is  having  plans  prepared  for  the 
construction  of  a 1 story  laundry  and 
a 1 story  power  house,  on  the  County 
Infirmary  site,  here.  Estimated  cost.  (60,- 
000.  H.  H.  Meyers,  Kohl  Bldg.,  San  Fran- 
cisco, Archt. 

Cal.,  Ban  Francisco—' The  Bothin  Real 
Estate  Co.,  Atlas  Bldg.,  has  awarded  the 
contract  for  the  construction  of  a 2 story 
knitting  mill  on  Howard  and  8th  Sts.  Es- 
timated cost,  (30,000.  Snyder  Bros.  Knit- 
ting Mills,  804  Mission  St.,  Lessee. 

Fla.,  Longhman — The  Everglades  Cypress 
Lumber  Co.  will  build  lumber  mill  to  re- 
place the  one  destroyed  by  fire.  Estimated 
cost,  (175,000. 

111..  Chicago— The  Baublen  Novelty  Co.. 
347  St.  Johns  St.,  has  awarded  the  contract 
for  the  construction  of  a 1 story,  28  x 118 
ft.  factory  on  St.  Johns  St.  Estimated 
cost,  (10,000. 

Mass.,  Adams — The  Berkshire  Cotton 
Mfg.  Co.  has  awarded  the  contract  for  the 
construction  of  a 1 story,  50  x 170  ft 
addition  to  its  mill  at  plant.  Estimated 
cost.  (40,000. 

Mass.,  Boston — The  Nash  Carriage  Co- 
84 1 Massachusetts  Ave.,  Roxbury,  plans  to 
build  a 1 story,  100  x 114  ft.  carriage 
factory  in  the  Roxbury  Section.  Estimated 
cost.  (50.000.  Architect  not  selected. 

Maw..  Clinton — The  Blgelow-Hartford 
Carpet  Co.,  58  Main  St..  Thompsonvllle. 
Conn.,  will  soon  receive  bids  for  the  con- 
struction of  a 1 story,  100  x 276  ft.  dye- 
house ; a 4 story,  100  x 114  ft.  headhouse 
at  plant.  Estimated  cost,  (250.000.  C.  T. 
Main.  Inc..  201  Devonshire  St..  Boston, 
Archt.  and  Ehigr.  Noted  April  13. 

Mass.,  North  Blllerlea — The  Talbot  Mills 
has  awarded  the  contract  for  the  construc- 
tion of  a 4 story  77  x 210  ft.  addition  to 
mills. 

Me..  Sanford — The  Goodall  Worsted  Co. 
has  awarded  the  contract  for  the  construc- 
tion of  a plant  here,  including  a store- 
house, combing  and  worsted  yarn  spinning 
buildings. 

Mich.  Sanlt-Ste-Marle — The  Cadillac 
Lumber  ft  Chemical  Co-  Cadillac,  is  having 
plans  prepared  for  the  construction  of  a 2 
story,  96  x 280  ft.  and  100  x 114  ft.  saw 
mill  with  a 32  x 40  ft.  engine  room  and 
steam  power  plant.  Estimated  cost,  (200.- 
000.  C.  Hall,  221  Grand  Ave.,  Milwaukee, 
Wis.,  Engr. 

Minn-  Minneapolis — The  North  Star 
Woolen  Mills  Co.,  228  South  2nd  St.,  has 
awarded  the  contract  for  remodeling  a 6 
story,  44  x 98  ft.  factory  on  6th  Ave-  S- 
between  1st  and  2nd  Sts.  Estimated  cost, 
(60.000. 

Mo-  Joplin — Pitkin.  Boyd  & Neal  Pack- 
ing Co.,  7th  St-  is  receiving  bids  for  the 
construction  of  a 2 story  storage  and  refrig- 
eration plant  on  7th  St.  Estimated  cost, 
(5,000.  Private  plans. 

Mo-  St.  Louis — The  Hell  Packing  Co- 
2216  La  Salle  St-  has  awarded  the  contract 
for  the  construction  of  a 2 story.  40  x 100 
ft.  and  15  x 17  ft.  addition  to  its  packing 
plant.  Estimated  cost,  (30,000.  G.  L.  Hell, 
Pres. 


H.  H-  Laconia — The  Pitman  Mfg.  Co.  is 
having  plans  prepared  for  improving  and 
building  a 3 story.  65  x 100  ft.  addition  to 
its  factory.  Estimated  cost,  (50,00u. 
Lockwood,  Greene  ft  Co-  60  Federal  St.. 
Boston,  Engrs. 

N.  J-  Gloucester — C.  C.  Coolbaugh  & 
Sons,  19th  and  Cambria  Sts.,  Phlla.,  are 
receiving  bids  for  the  construction  of  a 1 
and  2 story  lumber  mills  on  Nlckolson  Rd. 
Estimated  cost,  (25,000.  Private  plans. 

N.  Y-  Buffalo — W.  H.  Beale  ft  Son.  171 
Hollywood  St.,  plans  to  build  a 1 story. 
18  x 26  x 70  ft.  dairy  plant  on  Hollywood 
St.  Estimated  cost  between  (4,500  and 
(6,000.  Architect  not  announced. 

N.  Y-  Buffalo— Klink  ft  Shailon.  Inc, 
620  Babcock  St-  plans  to  build  an  addition 
to  Its  packing  plant  on  Babcock  St.  Esti- 
mated cost,  (19.000.  Architect  not  an- 
nounced. 

N.  Y-  Frankllnvllle — The  Ontario  Cut- 
lery Co.  plans  to  build  a 4 story,  72  x 200 
ft.  factory.  Estimated  cost,  between  (160,- 
000  and  (180,000. 

N.  Y-  Natural  Dam — The  Aldrich  Paper 
Co-  Gouvemeur.  plans  to  build  paper  man- 
ufacturing plant  to  replace  the  one  des- 
troyed by  fire  several  years  ago.  Estimated 
cost  between  (500,000  and  (600,000.  Ad- 
dress N.  R Caswell.  Gouvemeur. 

O-  Silica — (Sylvanla  P.  O.) — The  San- 
dusky Cement  Co.,  Engineers  Bldg-  Cleve- 
land, has  had  plans  prepared  for  the  con- 
struction of  a 1 story  cement  plant  here. 
Estimated  cost,  (1,000,000.  W.  B.  Rawson. 
Engineers  Bldg.,  Cleveland,  Archt.  and 
Engr. 

Pa-  BrockwayvIUe— The  Brockwayville 
Macaroni  & Supply  Co.  is  having  plans 
prepared  for  the  construction  of  a 2 story. 
48  x 50  ft.  factory.  Estimated  cost,  (50,- 
000.  Private  plans. 

Pa-  Phlla. — Blumenthal  Bros,  will  soon 
receive  bids  for  the  construction  of  a 4 
story,  80  x 250  ft.  cocoa  factory  on  Mar- 

faret  and  James  Sts.  Estimated  cost, 
180,000.  Ballinger  ft  Co.,  12th  and  Chest- 
nut . Sts-  Archts. 

— Pa-  Phlla. — J.  Frank  ft  Sons,  32  North 
3rd  St.  are  having  plans  prepared  for  th. 
construction  of  a 2 story.  18  x 200  ft 
warehouse  and  hat  factory  on  North  3rd 
St.  Estimated  cost,  (35,000.  B.  Brown. 
Drexel  Bldg.,  Archt. 

Pa-  Phlla. — The  Kensington  Ice  Co.  ha 
awarded  the  contract  for  the  construction 
of  a 2 story,  66  x 112  ft.  ice  manufacturing 
plant  on  Lackawanna  and  Church  Sts. 
Estimated  cost.  (15,000. 

Pa-  Phlla.— W.  F.  Krelss  ft  Co.,  1708 
North  Front  St.,  has  awarded  the  contract 
for  the  construction  of  a 2 story,  60  x 146 
ft.  bedding  factory  on  Trenton  and  Auburn 
Aves.  Estimated  cost,  (35,000. 

Pa-  Phlla. — S.  Weitx,  c/o  D.  D.  Weitx. 
Archt-  Real  Estate  Trust  Bldg-  has 
awarded  the  contract  for  the  construction 
of  a 1 story.  62  x 72  ft.  and  1 story.  18  x 
91  ft.  slaughtering  plant  and  garage  at 
2838  North  28th  St.  Estimated  cost.  (6»  - 
000. 

Pa-  Phoenlxvllle — The  Welland  Packing 
Co.  will  build  a 2 story.  62  x 62  ft.  and 
29  x 79  ft.  packing  plant.  Noted  April  20. 

Va-.  Altavista— The  Telepcst  Publishing 
Co.,  will  receive  bids  until  June  1 for  the 
construction  of  a 1 story.  40  x 60  ft.  news- 
paper plant.  Estimated  cost,  (16,000.  W. 
M.  Hundley.  Mgr.  G.  Stone,  Altavista, 
Archt. 

Va.,  Radford — The  Amer.  Steam  Laundry 
Co.  plans  to  build  a 2 story,  40  x 100  ft. 
laundry.  Estimated  cost.  (15,000.  W.  H 
Painter.  Pres.  Architect  not  selected 

Wis-  Kenosha — The  Kenosha  Milk  Prod- 
ucts Co-  has  awarded  the  contract  for  th. 
construction  of  a 1 story.  50  x 76  ft.  milk 
factory  on  Bain  St.  Estimated  cost. 
(75,000.  T.  W.  Powell,  Secy. 

Wyo.,  Yoder— c.  W.  Goodrich,  Casper, 
plans  to  build  a brick  plant  here. 

Ont-  St.  Marys — The  Hurlburt  Shoe  Co 
ts  having  plans  prepared  for  the  construc- 
tion of  a 2 story,  60  x 60  ft.  addition  to  its 
shoe  factory.  Estimated  cost  (25, 00". 
C.  E.  Hurlburt.  Mgr.  Private  plans. 

Ont-  Toronto— The  Meyers  Lumber  Co- 
15  Toronto  St-  will  build  a planing  mill, 
to  consist  of  a 2 story  70  x 80  ft.  lumber 
mill;  1 story.  28  x 34  ft.  office  and  a 2 
story,  28  x 34  ft.  stable,  on  Spadina  Rd 
Estimated  cost,  (25.000.  Private  plans. 

Ont-  Trenton — The  Dominion  Combing 
Mills,  Ltd-  709  Continental  Life  Bldg- 
Toronto,  will  soon  award  the  contract  for 
the  construction  of  a wool  combing  and 
washing  plant  hera.  Estimated  cost. 
(200.000.  B.  H.  Prack,  60  Bay  St-  Toronto, 
Archt. 
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American  Machinist, 
lOtn  Ave.  4 56th  St., 

New  Yoric,  N.Y. 

Gentlemen: 

i entered  tne  employ  of  Lodge,  Davis 'Ac  co.,  machine 
tool  Duilders,  and  the  predecessors  cf  The  "merican  Tool  Works 
Co.,  in  the  year  1888,  at  wnich.  time — in  fact  for  some  years 
before — tne  company  was  advertising  in  the  "American  Machinist", 
its  successors,  partly  under  my  direction,  have  been  advertis- 
ing in  the  "American  Machinist"  ever  since — in  fact  I do  not 
recall  that  we  ever  withdrew  our  advertisement  even  for  a single 
week. 


From, this  statement  you  will  note  that  this  company 
and  tne  writer  nave  nadTa  bread  add  varied  experience  with  the 
"American  machinist",  passing  through  gocd  times  and  Dad  in 
the  machine  tool  industry,  and  it  has  always  been  considered 
one  of  bur  best  Business  getters. 

In  my  opinion  the  "American  Machinist"  is  practically 
an  integral  ptlrt  of  the  macnine  tool  industry,  and  one  cannot 
think  of  one  without  the  other,  nor  consider  any  plans  for  tne 
selling  cf  macnine  tools  without  considering  the  "American 
Mucainist"  as  part  of  tne  plan. 

Getting  rignt  down  to  actual  facts,  I would  state 
that  we  receive  many  inquiries  from  all  over  the  world  as  a 
direct  result  cf  our  advertisement  in  the  "American  Machinist", 
and  have  oeen  doing  so  for  many  years,  which  inquiries  are 
lively  cotained  much  more  cheaply  than  they  could  be  by  di- 
rect advertising. 

From  this  experience  1 could  do  nothing  else  than  to 
most  heartily  congratulate  you  upon  your  Forty-Fourth  Anni- 
versary, and  to  express  the  hope  that  you  will  continue  to 
grow  and  enlarge  your  sphere  of  activity  and  helpfulness, 
for  not  only  your  good  but  for  the  good  of  the  entire  ma- 
chine tool  industry. 


|JBD-EB 


Sincerely  yours 


President  and  General  ®anager 
THE  AMERICAN  TOOL  WORKS  CO. 
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Simplification— What  Does  It  Offer  in  the 

Machine  Industry? 

Diversification  of  Product  Causes  Many  Needless  Wastes — Organization  in  the  Department 
of  Commerce  to  Aid  Simplification— How  the  Work  of  Simplification  Is  Conducted 


By  WILLIAM  A.  DURGIN 

Department  of  Commerce 


“W: 


rE  ARE  making  altogether  too  many  sizes. 
Week  before  last  all  our  B automatics  ran 
continuously  on  one  size,  and  we  got  very 
attractive  production  cost.  Last  week,  we  had  to  alter 
the  set-up  on  that  same  group  nineteen  times  to  make 
as  many  different  sizes,  and  of  course  production  cost 
went  out  of  sight.” 

How  many  manufacturers  have  you  heard  say  some- 
thing of  that  sort  these  last  few  months?  How  many 
times  have  you  said  it  yourself?  And  the  jobber  or 
retailer — any  representative  of  the  distributing  group — 
will  join  the  chorus  with  the  refrain,  “Yes,  you  are 
making  altogether  too  many  sizes ; my  shelves  are 
loaded  with  thousands  of  items;  my  investment  is 
extended  way  beyond  my  means,  and  the  turnover  is 
so  small  that  I can’t  find  the  profits.  Even  so,  I am 
carrying  only  part  of  the  line  I should  have,  for  when 
customers  come  in  for  replacements  or  repairs,  seems  as 
though  I always  have  to  send  somewhere  to  get  them.” 

“That’s  right,”  says  the  user,  the  third  and  largest 
class,  "if  I invest  in  any  kind  of  contraption  which  has 
to  have  repairs,  or  other  maintenance,  it  is  just  my  luck 
every  time  to  get  the  one  that  is  eternally  different 
from  everything  else  in 
town;  I always  have  to 
wait  days  or  weeks  to  get 
any  spare  part,  and  often 
I have  to  have  something 
made  special  to  fit.” 

All  through  the  indus- 
trial structure  this  tale  of 
over-diversification,  the 
tremendous  waste  in  mak- 
ing needless  varieties,  is 
beginning  to  be  one  of  the 
commonplaces  of  shop 
talk.  Bad  enough  under 
boom  conditions  with  uni- 
versally high  demand  and 
prosperous  business,  it 
becomes  a vital  weakness 
of  our  American  business 
methods  when  the  cata- 
clysm of  war  wipes  out  the  buying  power  of  Europe, 
upsets  economic  balance  throughout  the  world,  and 
stretches  the  spread  between  raw  material  and  finished 
product  so  tremendously  that  our  American  standard  of 
living  is  imperiled. 

Probably  no  man  sees  these  conditions  more  clearly 


O IMPLIFIED  PRACTICE  in  any  line  will 
^ result  in  some  or  all  of  the  following 
advantages: 

Reduction  of  stocks  and  investment,  and 
increase  in  turnover. 

Lower  costs  to  the  public  through  mass 
production  and  the  intelligent  application  of 
the  repetitive  process. 

Lower  costs  all  along  the  line  through 
quicker  deliveries  from  simplified  stocks. 

More  stable  employment  by  permitting  the 
safe  accumulation  of  standard  lines  of  stock 
through  slack  periods. 


than  Secretary  Hoover,  of  the  Department  of  Commerce. 
To  him,  elimination  of  the  waste  variously  estimated  at 
from  25  to  40  per  cent  of  our  total  industrial  effort,  is 
a basic  necessity  if  we  are  to  reduce  the  spread  be- 
tween raw  and  finished  products,  maintain  our  Amer- 
ican standards,  and  get  our  full  share  of  world  trade. 

Prominent  among  his  means  for  such  waste  elimination, 
is  simplification,  the  concentration  of  effort  on  the  com- 
paratively few  sizes  of  each  line  which  really  count  in  a 
large  way,  and  the  co-ordination  of  allied  lines  to  secure 
maximum  interchangeability.  To  carry  this  movement 
forward  with  as  much  force  as  possible,  the  Secretary 
has  organized  the  “Division  of  Simplified  Practice”  of 
the  Department  of  Commerce,  offering  the  clearing 
house  facilities  and  adding  the  moral  weight  which  only 
a governmental  department  can  give  in  the  highest 
degree.  To  some,  the  Division  of  Simplified  Practice 
appears  the  heir  and  executor  of  the  Conservation 
Division  of  the  War  Industries  Board,  continuing  those 
reductions  of  variety  and  simplifications  of  procedure 
which  the  stress  of  war  made  necessary,  but  which 
experience  proved  advantageous  to  all  concerned.  To 
others,  the  division  is  most  clearly  conceived  as  a 

liaison  group  between  the 
Bureau  of  Standards  and 
the  industrial  and  busi- 
ness interests  in  carrying 
forward' such  standardiza- 
tions as  have  direct  bear- 
ing on  waste  elimination. 
While  to  still  another 
group,  it  appeals  as  one 
of  Secretary  Hoover’s 
most  original  contribu- 
tions, through  his  concep- 
tion of  the  Department  of 
Commerce  as  the  servant 
and  representative  of  busi- 
ness and  industry. 

The  truth  combines  all 
these  interpretations  and 
has  perhaps  a still  more 
fundamental  aspect.  Ex- 
cessive diversification  was  probably  foredestined  as  an 
inevitable  result  of  our  first  flounderings  with  the  facil- 
ities which  machinery,  steam  and  electricity  placed  in 
our  inexperienced  hands.  Similarly  the  corrective,  sim- 
plification, is  just  as  inevitable  if  we  are  to  get  the  full 
value  of  these  facilities  for  our  daily  living.  With  the 
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production  of  automatic  machinery  and  the  release  of 
tremendous  stores  of  natural  energy  in  the  form  of 
cheap  power,  it  has  been  comparatively  easy  for  almost 
anyone  to  become  a manufacturer.  The  machines  them- 
selves supplied  all  the  intelligence  necessary  to  gain  the 
benefits  of  the  repetitive  process  and  moderately  low 
production  costs.  The  factory  once  started  almost  ran 
itself  and  the  attraction  of  manufacturing  drew  many 
men  whose  inspiration  was  profit  rather  than  crafts- 
manship. Thus  production  plants  have  been  multiplied, 
often  with  little  basis  of  improved  quality  or  design 
of  product,  much  of  the  output  being  quite  obviously 
as  close  a copy  of  success- 
ful lines  as  was  legally 
possible.  When  it  came  to 
selling  these  closely  sim- 
ilar lines,  it  proved  easiest 
to  make  superficial  changes 
in  dimensions  or  finish 
that  could  be  used  by  the 
selling  force  in  their  sales 
talk — and  at  once  we  were 
in  a fair  way  to  be 
swamped  with  varieties. 

Long  before  the  war  we 
had  begun  to  suffer  from 
this  saturnalia  of  diversi- 
fication. Many  of  you  will 
remember  the  remarkable 
popularity  of  Wagner’s 
sermon-essay,  “The  Sim- 
ple Life,”  which  appeared 
at  the  beginning  of  the 
century.  His  objective,  of 
course,  was  the  simplifica- 
tion of  daily  living,  but 
there  is  a very  definite 
correlation  with  our  pres- 
ent interest.  Even  in  the 
prosperity  preceding  the 
World  War,  the  extreme 
diversifications  of  product 
were  imperiling  our  com- 
mercial stability,  dilating 
the  development  of  product  by  spreading  attention  over 
the  unnecessarily  wide  lines,  depreciating  quality,  and 
tremendously  increasing  costs. 

Under  present  conditions,  not  only  are  these  weak- 
nesses intensified  but  the  new  diseases  suggested  above 
appear  on  every  hand.  Stocks  and  investment  are 
needlessly  extended.  Turnover  is  decreased.  Costs  of 
production  are  run  up  in  each  of  numberless  varieties. 
Deliveries  are  delayed  in  getting  the  particular  item 
ordered.  It  is  unsafe  to  accumulate  stock  during  slack 
periods,  for  no  man  can  predict  just  what  variety  will 
be  demanded  when  the  boom  appears.  All  the  wastes 
attendant  on  indecision  of  production  in  use  are  prev- 
alent. Selling  expense  is  boosted  to  a maximum  in 
covering  the  many  varieties.  Misunderstandings  and 
misrepresentations  are  prevalent.  There  is  little 
fundamental  investigation  and  development  of  basic 
lines,  as  it  is  so  much  simpler  to  change  trifling  details 
and  start  a new  variety. 

With  such  conditions,  it  is  little  wonder  that  there  is 
a real  demand  among  manufacturers,  distributors  and 
users  for  reduced  varieties,  for  agreement  on  certain 
fundamentals  of  dimensions  and  nomenclature  which 


shall  simplify  and  stabilize  production,  reduce  costs 
and  stimulate  business.  But  admitting  this  demand, 
you  say,  and  fully  realizing  the  importance  of  prompt 
action,  why  does  not  the  industry  carry  through  itself 
— what  service  can  Government  offer  which  will  be  of 
fundamental  importance?  Just  the  service  that  dem- 
ocratic government  can  offer  in  all  relations  of  or- 
ganized life — the  co-ordinating  and  making  effective  of 
the  best  practice  and  opinion  of  our  people. 

If  manufacturers  alone  start  a program  of  simplifica- 
tion, it  is  open  immediately  to  suspicion  of  purely 
selfish  interest;  and  similar  suspicions  apply  to  move- 
ments started  by  distribu- 
tors, or  by  users.  But  if 
all  groups  are  brought  to- 
gether through  a confer- 
ence of  representatives  of 
recognized  standing  in 
their  respective  fields,  the 
joint  conference  can  work 
out  a compromise  recom- 
mendation which  will  rep- 
resent the  best  available 
solution  of  the  existing 
problem.  Then  the  Gov- 
ernment can  adopt  this 
recommendation  as  its  own 
and  give  it  formal  stand- 
ing as  the  recommended 
practice  of  the  country. 

It  is  exactly  along  these 
lines  that  the  Division  of 
Simplified  Practice  is 
working.  We  make  no  pre- 
tense of  detailed  knowl- 
edge in  any  specific  field. 
We  can  not  say,  for  ex- 
ample, just  the  extent  of 
the  benefits  simplification 
of  machinery  will  bring  to 
all  those  interested  in  its 
production,  distribution 
and  use.  If  any  group  In 
the  machinery  field,  how- 
ever, believes  that  the  benefits  are  worth  while,  the  di- 
vision stands  ready  to  get  together  all  others  interested 
in  a general  conference  which  can  discuss  the  whole 
question  and,  if  it  proves  desirable,  arrive  at  a definite 
recommendation  for  procedure. 

As  an  example  of  the  very  obvious  advantages  which 
will  accrue  to  all  of  us  from  simplification  in  some  lines, 
the  conditions  in  the  bedstead  industry  may  be  cited. 
At  present  manufacturers  of  metal  beds  have  agreed 
upon  certain  standard  dimensions  of  length  and  breadth. 
Manufacturers  of  wooden  beds  have  also  agreed  upon 
their  ideas  of  standards.  Makers  of  metal  spring  mat- 
tresses attempt  to  conform  to  the  standards  established 
by  the  two  groups  of  bed  manufacturers.  Makers  of 
fabric  mattresses  also  attempt  to  conform;  but  to  date 
the  standardization  is  largely  on  paper.  The  groups 
have  gone  ahead  separately.  Attempts  at  joint  action 
have  proved  futile,  and  the  so-called  independent  manu- 
facturers, not  allied  with  trade  associations,  have 
developed  as  many  dimensions  as  their  individual  ideas 
have  suggested.  Often  the  chance  dimensions  of  the 
raw  material  have  fixed  those  of  the  finished  structure. 
As  a result,  when  you  or  I need  a spring  or  mattress. 


COME  OTHER  advantages  obtained  by 
v“'  the  use  of  Simplified  Practice  are: 

A marked  decrease  of  present  selling  ex- 
penses, which  have  been  so  much  increased 
with  tremendously  extended  varieties;  this 
applying  not  only  to  the  salesmen  themselves, 
but  to  their  equipment  and  catalogs  and  to 
the  general  office  accounts. 

A much  better  understanding  between 
buyer  and  seller  through  their  use  of  a definite 
vocabulary. 

The  concentration  of  thought  and  effort  on 
the  cream  of  each  line,  which  must  result  in 
the  best  possible  product. 

Finally  the  bringing  of  our  production  into 
line  for  the  genuine  development  of  foreign 
commerce.  England,  Germany  and  other 
countries  have  vigorous  national  movements 
towards  standardization  which  must  be  met  if 
we  are  not  only  to  hold  our  own  in  foreign 
markets,  but  make  the  notable  advances 
which  the  war’s  disturbance  of  economic  bal- 
ance makes  possible. 
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the  dealer  has  to  send  a man  to  measure  our  bedstead 
and  make  something  special,  so  that  these  industries 
proceed  on  a tailoring  rather  than  a manufacturing 
basis. 

The  bed  business  needs  the  centralization  and  moral 
force  which  can  be  given  by  leadership  of  the  Depart- 
ment of  Commerce.  This  particular  simplification  is 
well  under  way,  and  in  the  near  future  the  interested 
groups  will  unite  in  a general  recommendation  of  the 
recognized  length  for  all  beds,  and  widths  for  double 
beds,  twin  beds,  cots,  and  institutional  beds,  which  can 
be  promulgated  as  the  simplified  practice  of  the  coun- 
try. In  arriving  at  these  figures  full  weight  will  be 
given  to  development  of  the  foreign  market,  and  from 
the  simplified  recommendation  we  hope  will  result  such 
a reduction  in  production  costs,  of  stocks  and  selling 
costs,  such  an  increase  in  turnover,  that  employment  in 
the  bedstead  and  allied  industries  will  be  stabilized,  the 
business  of  individual  manufacturers  secured,  and  the 
cost  to  each  of  us  in  our  own  homes  materially  reduced. 

Artistic  License  and  Simplification 

Please  notice  that  in  all  this  there  is  no  question  of 
the  art  design  or  finish  of  the  bedstead.  The  artist  is 
still  fully  at  liberty.  Surely  he  can  create  just  as 
beautiful  a Chippendale  if  he  adheres  to  an  internal 
length  of  6 ft.  S in.,  which  will  accommodate  all  of  us, 
as  if,  on  the  spur  of  the  moment,  he  adopts  5 ft.  11  in. 
and  so  imposes  a double  reversed  curve  on  the  occupant. 

Beds  are  but  an  example;  it  is  difficult  to  think  of 
any  commodity  which  the  story  doesn’t  fit.  But  in  con- 
sidering the  almost  limitless  field,  please  remember, 
always,  that  the  whole  endeavor  carefully  avoids  inter- 
ference with  art  or  style,  and  indeed  just  as  carefully 
avoids  interference  of  any  sort. 

Probably  this  example  will  suggest  the  necessary 
procedure  to  arrive  at  formal  simplification.  The  first 
step  is  to  arrange  for  securing  statistics,  or  other  data, 
which  shall  show  present  conditions  and  indicate  the 
line  for  action.  For  the  machinery  interests,  the  rep- 
resentative trade  associations  would  appoint  a small 
contact  committee  to  get  in  touch  with  Secretary 
Hoover  and  the  Division  of  Simplified  Practice.  After 
a conference  at  Washington,  this  committee  would  pro- 
ceed to  survey  the  machinery  field  for  the  Department 
of  Commerce,  getting  figures  showing  varieties  manu- 
factured and  the  importance  of  the  several  items  during 
the  last  few  years.  The  committee  would  summarize 
these  data  in  a report  covering  present  conditions, 
and  would  then  forward  the  summary  to  the  Division 
of  Simplified  Practice.  With  this  report  before  it,  the 
division  would  prepare  a tentative  list  of  representa- 
tives to  the  general  conference — the  personnel  of  the 
list  being  submitted  to  all  trade  associations  interested, 


and  to  the  United  States  Chamber  of  Commerce,  the 
American  Engineering  Standards  Committee,  and  other 
bodies,  to  insure  that  every  factor  in  the  field  was 
given  proper  voice.  All  the  representatives  included  in 
the  final  amplified  list  would  then  be  invited  to  a con- 
ference in  Washington,  and  this  conference  would 
proceed  to  work  out  such  recommendations  for  simpli- 
fication as  the  general  discussion  should  develop.  The 
conference  would  further  decide  how  frequently  similar 
conferences  for  revision  of  the  recommendations  should 
be  called,  and  each  representative  would  engage  to 
obtain  the  approval  of  his  association,  firm,  or  other 
parent  body,  to  the  recommendations  as  finally  adopted. 
Finally,  the  Division  of  Simplified  Practice,  for  the 
Government,  would  give  national  standing  and  publicity 
to  the  action  of  the  conference  by  issuing  the  recom- 
mendation as  one  of  its  official  series.  This  series  will  be 
numbered  in  sequence  and  will  be  known  ae  "Simplified 
Practice  Recommendations  of  the  Department  of  Com- 
merce." As  a part  of  its  service  the  division  will  obtain 
a formal  letter  of  acceptance  of  the  recommendation 
from  each  of  the  bodies  represented  at  the  conference, 
and,  when  necessary,  from  the  individual  members  of 
those  associations  most  interested.  At  regular  inter- 
vals, statistics  from  all  manufacturers  and  distributors 
as  to  the  percentage  of  business  done  in  the  simplified 
sizes  will  be  requested,  and  the  division  will  accumulate 
data  on  necessary  revisions,  calling  the  conferences  for 
such  revision  at  the  times  originally  set  by  the  industry. 

Simplifications  of  Allied  Lines  Necessary 

With  movements  of  this  sort  now  going  forward  in 
many  industries,  it  is  essential  that  the  simplifications 
of  allied  lines  properly  fit  together.  Obviously  simpli- 
fication of  machinery  is  very  closely  allied  to  simplifica- 
tion of  brass  and  steel  shapes  and  sizes;  similarly, 
simplification  of  wooden  bedsteads  is  closely  related  to 
that  of  lumber,  and  so  on.  Thus  there  is  an  additional 
reason  for  co-ordinating  these  movements  through  a 
government  division. 

This  function  of  co-ordination  can  not  be  too  strongly 
emphasized.  There  is  no  question  of  imposing  simpli- 
fication, the  division  being  intended  simply  to  function 
as  as  centralizing  unit  for  those  simplifications  of 
dimensions  and  nomenclature  already  demanded  by 
manufacturer,  distributor  or  user.  If,  in  the  judgment 
of  any  industry,  simplification  is  not  suitable  to  its 
problem,  it  need  fear  no  interference,  but  it  had  best 
look  to  its  economic  stability  as  threatened  by  over- 
diversification. The  benefits  of  simplification  are 
already  so  evident  to  a wide  range  of  industries  that 
the  general  movement  is  certain  to  go  forward  of  its 
own  momentum,  and  the  Division  of  Simplified  Practice 
hopes  to  aid  in  lasting  elimination  of  waste. 
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Automotive  Service  Methods  and  Equipment 

IX.  Some  Unique  Service  Tools — “Roll  Your  Own”  Fenders — Making  Bronze  Bushings 
in  the  Machine  Shop — A Home-made  Running-in  Stand 

By  HOWARD  CAMPBELL 

Western  Editor.  American  Machinist 


WITH  the  passing  of  the  stage  coach  and  the 
development  of  more  efficient  methods  of  trans- 
portation, the  reputation  of  the  express  com- 
panies for  “delivering  the  goods”  has  been  enchanced 
by  the  use  of  transportation  units  of  the  most  modem 
type.  The  Chicago  division  of  the  American  Express 
Co.  operates  a fleet  of  motor  trucks  among  which  are 
included  both  gasoline  and  electric  units,  and  the  equip- 
ment for  servicing  these  units  includes  some  pieces 
that  will  be  interesting  to  other  service  managers. 

A piece  of  home-made  equipment  known  as  a “spring 
vise"  is  shown  in  Fig.  1.  This  vise  is  used  for  holding 
springs  when  it  becomes  necessary  to  separate  the 
leaves  of  the  spring  for  the  purpose  of  cleaning,  for 
replacing  broken  leaves  with  new  ones,  or  for  putting 
in  new  center  bolts. 

The  side  frames  A are  made  of  i-in.  angle  steel,  and 
the  flat  pieces  across  the  bottom  of  the  vise  are  of 
|-in.  flat  steel.  The  other  sections  of  angle  steel  are 
I in.  thick.  Some  of  these  sections  are  riveted  so  as 
to  form  ways  as  shown  at  B,  and  steel  blocks  are  welded 
to  the  crosspiece  of  the  movable  vise  jaw  as  can  be 


FIG.  1.  A HANDY  SPRING  VISE 


seen  at  C,  so  that  the  jaw  will  function  properly  when 
the  handle  D is  turned. 

The  operation  of  this  handle  turns  the  screw  E, 
which  operates  through  a nut  in  the  movable  vise  jaw, 
feeding  the  jaw  in  the  direction  desired.  A solid  collar 
is  turned  on  the  handle  end  of  this  screw,  and  a movable 
collar,  held  by  the  screw  F,  holds  the  screw  in  place 
while  in  operation.  The  feed  screw  is  I in.  in  diameter, 
10  threads  to  the  inch,  and  works  very  well. 

Making  Controller  Segments 

A fixture  for  bending  copper  segments  for  controllers 
on  electric  trucks  is  shown  in  Fig.  2.  The  copper  bar 
from  which  the  segments  are  made  is  I x I in.  The 
controller  segments  are  from  1 in.  to  7 or  8 in.  in 
length,  some  nearly  circling  the  controller.  The  tool 
consists  of  a round  piece  of  steel  A,  turned  to  the 
correct  diameter,  to  which  the  piece  B is  attached  by 
two  bolts  and  nuts,  and  the  piece  C,  which  turns  on 
the  pin  D.  The  piece  C is  of  I x 2-in.  stock,  and  a 


small  piece  E is  attached  by  a small  bolt  as  shown,  to 
take  the  wear,  and  also  so  that  the  tool  can  be  used 
for  different  thicknesses  of  stock. 

In  operation,  one  end  of  the  copper  bar  is  clamped 
to  the  tool  by  means  of  the  clamp  B,  then  the  bar  C 


FIG  2.  SEGMENT-BENDING  TOOL 


is  pulled  around,  bending  the  copper  bar  to  shape.  The 
segments  are  then  cut  off  to  the  desired  length,  after 
which  they  are  laid  out  and  drilled.  After  the  segments 
are  attached  to  the  controller,  the  controller  is  put  into 
a lathe  and  the  outside  is  turned  to  size. 

Home-made  Truck  Fenders 

A method  of  making  fenders  for  trucks  is  shown  in 
Fig.  3.  In  actual  operation,  a truck  is  used  for  the 
job,  but  as  no  truck  was  available  at  the  time  the  pic- 
ture was  taken,  a wheel  was  used  to  demonstrate  the 
operation  of  the  tool. 

Occasionally  a fender  has  to  be  replaced,  and  the 


FIG.  3.  MAKING  A TRUCK  FENDER 


digitized  by 


Google 


May  11,  1922 


Eliminate  Waste — With  Modern  Equipment 


693 


Express  Company  has  found  that  time  and  money  can 
be  saved  by  making  its  own,  and  that  the  home-made 
ones  are  just  as  serviceable.  The  material  for  the 
fender  is  a piece  of  A-in.  sheet  steel,  12  in.  wide  and 


4 ft  long.  The  tool  is  made  of  i-in.  round  steel,  bent 
as  shown  in  Fig.  4.  In  operation,  the  piece  marked  A 
is  put  in  place  around  the  tire  of  the  wheel,  and  the 
piece  B is  slipped  through  the  eyes.  Then  one  end  of 
the  piece  from  which  the  fender  is  to  be  made  is  slipped 
through  the  U-bolt,  as  shown.  The  fender  is  bent  to 
shape  by  running  the  truck  slowly  forward  in  the  direc- 
tion of  the  arrow. 

The  Modern  “Putting-on”  Tool 

A view  of  an  operator  using  a “putting-on”  tool  is 
shown  in  Fig.  5,  the  job  being  that  of  welding  metal  on 
to  a worn  out  torque  shaft.  This  is  done  when  a shaft 


FIG.  5.  A "PUTTING-ON"  TOOL  WELDING  METAL  ON  A 
WORN  OUT  TORQUE  SHAFT 


becomes  badly  worn  in  one  spot,  and  then  the  shaft  is 
re-machined.  The  apparatus  is  an  ordinary  acetylene- 
welding outfit,  and  the  operator  is  using  an  Imperial 


welding  torch.  By  this  means  many  pieces  that  would 
otherwise  be  scrapped  are  saved  and  used  almost  in- 
definitely at  small  cost. 

An  interesting  operation  with  the  welding  torch  is 
that  of  welding  bronze  into  clevis  holes.  Fig.  6 shows 
a couple  of  clevises  that  have  been  welded  in  this  man- 
ner. The  faces  are  now  disk-ground  to  give  a smooth 
bearing  surface,  then  the  holes  are  laid  out  and  drilled 
and  reamed.  This  method  of  making  bronze  bushings 
is  cheap  and  the  bushings  are  durable. 

The  Running-in  Stand 

A home-made  running-in  stand  is  seen  in  Fig.  7.  It 
consists  of  a motor  stand,  part  of  which  is  shown  at  the 
left  of  the  picture,  and  a rack  to  which  is  bolted  an 
old  transmission.  The  motor  and  the  transmission  are 
connected  by  a universal  shaft,  and  the  whole  outfit  is 
run  by  power  transmitted  from  the  line  shaft  through 
a belt  and  pulley  to  the  shaft  at  the  right  in  the  picture, 
which  connects  with  the  drive  and  countershafts  in  the 
transmission. 

The  motor  stand  is  not  bolted  to  the  floor,  as  it  has 


FIG.  6.  BRONZE  WELDED  INTO  CLEVIS  HOLES 
FOR  BUSHINGS 


to  be  shifted  to  accomodate  the  different  kinds  of  mo- 
tors. The  motor  end  of  the  universal  shaft  is  made  so 
that  any  one  of  a variety  of  adapters  can  be  used,  ac- 


F1G.  7.  A HOME-MADE  RUNNING-IN  STAND 


cording  to  the  make  of  motor,  and  the  transmission 
makes  it  possible  to  run  the  motor  in  at  all  the  various 
speeds  for  which  it  is  built.  The  shaft  by  which  the 
transmission  is  driven  is  a section  of  line  shaft,  run- 
ning in  an  ordinary  line  shaft  bearing.  The  stands  to 
which  the  transmission  and  bearing  are  bolted  are 
made  of  sections  of  i-in.  angle  steel,  bolted  together. 
This  outfit  can  be  easily  built  anywhere,  and  is  thor- 
oughly efficient  for  the  job. 

The  appliances  shown  indicate  .very  plainly  how  the 
repair  shop  is  growing  to  deserve  the  name  "service 
station”  more  and  more. 
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Methods  of  Machine  Tool  Design 

Concluding  the  Second  Article  cm  the  Design  of  a Special  Machine — 
Effect  of  Considerations  of  Tool  Wear,  Speeds  and  Feeds 

BY  A.  L.  DeLEEUW 


SO  far  none  of  the  things  we  have  done  clash  with 
the  original  schedule  we  had  laid  out,  but  this 
latest  change  does,  for  our  schedule  item  No.  2 
says  clearly,  “mill  top  and  pass  cutter  completely  over 
work,  bringing  the  cutter  slide  against  a stop.” 

In  order  to  meet  the  new  conditions  we  will  have 
to  change  the  schedule  as  follows: 

(1)  Chuck  piece. 

(2)  Mill  top,  bringing  cutter  so  far  that  its  center 
will  come  above  the  far  edge.  (The  center  of  the  cutter 
should  be  over  the  far  edge  of  the  work  or  a little  further 
if  the  cutter  has  the  same  diameter  as  the  width  of  the 
work  which,  by  the  way,  is  never  desirable.  In  our 
case  the  cutter  is  i in.  larger  than  the  width  of  the 
work,  so  that  it  is  not  necessary  to  bring  the  cutter 
quite  up  to  the  far  edge  of  the  work.  However,  for 
our  discussion  and  especially  in  the  early  stages  of  it, 
we  do  not  feel  the  need  of  extreme  accuracy.  It  is 
the  process  which  is  being  presented  and  not  the 
actual  design  of  a machine.) 

(3)  Return  cutter  slide  immediately  and  bring  it 
up  against  a stop. 

(4)  Drill  all  holes. 

(5)  Loosen  clamp  and  remove  piece. 

In  order  to  be  able  to  form  a rough  idea  of  the  con- 
struction of  the  combination  slide  we  make  the  sketch 
of  Fig.  10,  which  shows  the  machine  as  far  as  we  have 
it  up  to  the  present.  It  shows  some  of  the  features 
of  the  combination  head,  but  not  all  of  them.  The 
milling  cutter  is  shown,  and  the  drill  spindle  is  indicated, 
and  it  shows  further  a slideway  along  which  the  head 
can  feed,  and  the  stop  against  which  it  is  to  come  to 
rest.  We  will  now  investigate  what  further  features 
this  head  requires  to  make  it  function  properly. 

There  must  be  a milling  spindle  with  its  drive,  and 
this  spindle  must  be  adjustable  in  a vertical  direction 
so  as  to  make  up  for  variations  in  the  cutter.  The 
amount  of  adjustment  will  be  very  small  because  only 
a small  amount  can  be  taken  off  the  teeth  of  the  cutter 
before  it  becomes  useless.  Probably  I in.  would  be 
enough,  but  as  it  is  about  as  easy  to  make  an  adjust- 


ment of  i in.  as  of  i in.  we  will  say,  for  the  present, 
that  we  will  provide  for  an  adjustment  of  I in.  The 
drill  head  will  be  of  a construction  similar  to  the  other 


drill  heads  but  as  the  hole  to  be  drilled  is  larger  than 
the  other  holes  we  have  considered  so  far  it  is  quite 
possible  that  a somewhat  larger  head  may  be  required. 
Besides,  this  driD  spindle  works  in  a vertical  direction 
and  we  may  find  it  necessary  to  change  the  construction 
correspondingly.  However,  the  driD  head  will  again 
have  a spindle  and  a gear  at  the  end  of  the  spindle. 
There  must  be  a long  pinion,  or  perhaps  a sliding  gear, 
there  must  be  a roller  attached  to  the  slide,  and  some 
means  for  adjustment  just  as  in  the  other  driD  heads. 

As  the  two  units  of  this  combination  head  are  so 
close  together  (31  in.  center  to  center)  we  wiU  have 
to  be  careful  and  see  whether  it  wiU  be  possible  to 
have  them  so  near  each  other.  In  order  to  find  this 
out  we  will  make  a cross-section  of  the  two  spindle  heads 
to  make  sure  that  there  is  no  interference.  See  Fig.  11. 

This  sketch  would  really  be  drawn  up  after  we  are 
through  with  the  foUowing  considerations,  but  it  is 
shown  here  at  this  stage  of  the  game  so  as  to  make 
the  description  of  our  process  of  reasoning  easier. 

We  estimate  the  miUing  spindle  to  be  2 in.  in  diameter 
at  the  large  end,  to  run  in  a bushing  1 in.  thick  and 
to  require  not  less  than  1 in.  metal  around  the  bushing. 


• H Crxesslidc 


FIG.  11.  SCALE  DRAWING  OF  PARTS  OF  MILLING  AND 
DRILLING  HEAD 


We  would  not  be  wiUing  to  get  along  with  less.  Sim- 
ilarly we  estimate  the  drill  spindle  to  be  S in.  in  diam- 
eter, to  run  in  a bushing  l in.  thick  and  to  have  not 
less  than  A in.  metal  around  it.  Doing  this  we  have 
taken  up  3 in.  out  of  31  in.  available.  Making  a pre- 
liminary sketch  of  these  figures  we  notice  that  we  can 
increase  the  metal  anywhere  except  on  the  side  where 
the  two  heads  approach  each  other. 

The  milling  head  has  no  feed  up  and  down  and  only 
a small  amount  of  adjustment.  Not  being  required  to 
feed,  we  need  no  slide  and  can  guide  the  head  by  a 
key  and  keyway;  and,  the  amount  of  adjustment  being 
small,  we  can  readily  accomplish  it  by  having  slotted 
holes  for  the  clamping  bolts. 

The  drill  head,  on  the  other  hand,  requires  feed  and 
adjustment  so  that  we  wiU  need  a slide  bearing.  These 
elements  are  shown  in  Fig.  11. 

As  it  stands  now  the  milling  head  can  be  adjusted 
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up  and  down  a small  amount,  it  does  not  interfere  with 
the  drill  head,  and  we  can  give  as  much  metal  around 
both  spindles  as  we  wish,  being  limited  only  on  one  side. 

Another  point  where  we  may  expect  some  trouble  is 
in  the  drives  for  the  two  spindles  which  are  so  close 
together  and  we  will  therefore  take  this  matter  up  as 
our  next  step. 

As  the  milling  cutter  has  to  work  on  a rough  casting, 
we  should  limit  the  cutting  speed  to  about  70  ft.,  which 
means  that  the  spindle  must  run  107  r.p.m.  The  drill 
spindle  should  run  at  the  highest  practical  speed,  because 
the  time  required  for  the  second  operation,  the  drilling 
of  the  holes,  depends  entirely  on  the  time  used  by  this 
drill;  the  other  drills  being  smaller  and  drilling  less 
deeply. 

We  should  therefore  run  the  drill  as  fast  as  practical 
and  give  it  the  coars- 
est practical  feed. 

However,  this  being 
an  automatic  machine 
in  which  a number  of 
tools  are  at  work,  it  is 
not  wise  to  go  with 
feed  and  speeds  as  far 
as  we  might  go  with  a 
hand  - controlled  ma- 
chine in  which  only 
one  tool  works  at  a 
time,  for  the  delays 
caused  by  the  break- 
ing down  of  a single 
tool  are  of  more  im- 
portance in  this  class 
of  machinery.  We  will, 
therefore,  limit  our 
speed  to  100  ft.  per 
minute  and  our  feed 
to  0.006  in.  per  revo- 
lution. This  brings 
the  speed  up  to  770 
r.p.m.  Having  two 
spindles  so  close  to- 
gether it  is  but  natu- 
ral that  we  should 
think  of  driving  both  from  one  common  source.  Calling 
the  drill  spindle  A,  the  milling  spindle  B and  the  common 
driving  source  C,  the  question  is  this : Shall  we  drive  A 
from  C,  and  B from  A,  or  B from  C,  and  A from  B,  or 
shall  we  drive  both  B and  A from  Cl 

If  we  follow  the  first  scheme  we  will  have  a reduction 
of  about  7i  to  1 between  A and  B which  is  a greater 
reduction  than  can  be  accomplished  by  one  set  of  gears. 
If  we  follow  the  second  scheme,  we  would  have  to  speed 
up  in  ratio  of  about  7J  to  1 which  is  entirely  un- 
desirable; so  that  it  looks  quite  natural  that,  with  the 
given  proportion  of  speeds,  we  should  follow  the  third 
scheme.  Fig.  12  shows  this  arrangement  sketched  out 
in  shorthand.  With  this  arrangement  A runs  770  r.p.m., 
B 107  r.p.m.,  and  the  question  is,  what  will  be  a good 
speed  for  shaft  Cl 

770 

The  range  in  speeds  is  = 7.2.  As  a first  possible 

arrangement  we  will  give  shaft  C a speed  of  320  r.p.m., 
which  will  give  a speeding  up  from  C to  A in  ratio  of 
2.4  to  1,  and  a slowing  down  toward  B of  3 to  1.  We 
may  find  later  that  it  is  desirable  to  change  this  speed 
somewhat,  but  the  speed  selected  does  not  require  a 
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very  large  gear  on  B nor  does  it  speed  up  much  toward 
A,  while  it  gives  a very  moderate  shaft  speed  for  C. 
We  now  check  up  this  driving  arrangement  to  see  if 


perhaps  we  have  introduced  an  undesirable  element. 
As  no  dimension  or  location  has  been  decided  upon  and 
as  we  are  satisfied  with  the  speed  for  the  time  being, 
there  is  only  one  thing  that  can  be  wrong — the  direc- 
tion. Of  course,  we  can  make  A run  in  either  direction 
by  giving  the  proper  direction  to  shaft  C,  but  we  notice 
that  A and  B would  necessarily  run  in  the  same  direc- 
tion. Is  this  right? 

Looking  at  Fig.  9 we  find  that,  if  the  milling  spindle 
runs  in  a right-hand  direction,  the  cutter  will  force 
the  work  against  the  stop,  which  is  desirable.  We  will 
therefore  make  the  milling  cutter  run  in  the  right-hand 
direction  which  is  the  same  as  that  for  the  drill  spindle, 
and  therefore  the  arrangement  shown  in  Fig.  12  is 
correct  in  regard  to  directions. 

We  cannot  very  well  go  further  with  this  arrange- 
ment of  the  drive  without  determining  at  the  same  time 
the  sizes  of  gears,  etc.,  which  many  be  required,  and 
it  is  still  too  early  to  determine  detail  sizes  for  them. 
As  a rule  detail  sizes  should  not  be  determined  until 
we  have  a complete  preliminary  idea  of  the  entire 
machine,  and  this  we  have  not  yet.  We  said  "as  a rule” 
because  now  and  then  we  will  find  an  exception.  If, 
for  instance,  we  have  to  design  a machine  which  must 
do  extremely  heavy  work,  then  it  may  well  be  that  the 
last  element  of  the  drive,  for  instance,  the  spindle  or 
the  last  driving  gear,  is  the  controlling  factor  for  our 
considerations.  In  such  a case  we  should  start  out 
with  an  analysis  of  that  drive,  beginning  with  the 
heaviest  member.  But  as  a rule  this  condition  does 
not  present  itself  and  the  drive  alone  is  merely  one 
of  the  many  functions  of  the  machine,  all  of  which 
should  get  due  consideration  before  we  analyze  any 
of  the  details.  For  this  reason  we  will  go  on  to  the 
next  item  of  our  general  construction,  namely  the  feed. 

In  Fig.  13  are  shown  the  dimensions  of  the  piece 
of  work.  It  shows  that  the  length  to  be  milled  is  4 in., 
as  we  already  know;  it  further  shows  that  the  deepest 
hole  to  be  drilled  is  1 in.  in  depth,  so  that  the  distance 
which  the  drill  spindle  must  feed  is  a little  less  than 
1A  in.  That  is  to  say,  if  the  drill  point  should  touch 
the  finished  surface  of  the  work  it  would  have  to  go 
down  1A  in.  to  complete  the  hole.  However,  if  we 
look  at  Fig.  9 and  at  our  revised  schedule  we  will  see 
that  the  drill  is  over  the  rough  surface  of  the  work 
while  the  milling  takes  place.  The  amount  of  finish 
allowed  on  the  piece  is  probably  i In.,  but  might  be  a 
little  more  in  spots ; so  that  we  ought  to  allow  not  less 
than  i in.  Besides,  the  drill  point  is  not  supposed  to 
touch  this  surface;  it  should  be  a small  distance  above 
the  work.  We  will  therefore  allow  for  a total  amount 
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of  feed  for  the  drill  spindle  li  in.  As  to  adjustment, 
we  reason  this  way: 

It  would  be  possible  to  grind  a i-in.  drill  down 
for  a length  of  3 in.  before  it  would  have  to  be 
scrapped.  And  so  we  would  have  to  give  3 in.  adjust- 
ment to  the  spindle.  The  greater  the  amount  of 
adjustment  the  larger  and  clumsier  the  machine  be- 
comes, so  that  it  is  very  desirable  to  keep  this  amount 
of  adjustment  down  to  a minimum.  As  all  the  drills 
we  are  using  are  standard  sizes,  which  are  always  sure 
to  be  used  in  other  parts  of  the  shop,  we  will  use  up 
these  drills  only  part  way  and  then  use  them  elsewhere 


FIQ.  16.  TWO  POSSIBLE  ARRANGEMENTS  OF  CAMS  FOR 
MILLING  AND  DRILLING 

in  the  shop  for  some  other  purpose;  and  so  we  decide 
arbitrarily  to  limit  the  adjustment  of  the  drill  spindle 
to  1 inch. 

We  found  that  the  amount  of  feed  required  for  the 
combination  head  is  53  in.  and  the  question  is  now: 
In  what  way  shall  be  provide  this  feed  and  how  shall 
we  provide  the  necessary  feed  for  the  vertical  drill 
spindle? 

Here,  again,  we  have  the  same  condition  we  found 
with  the  horizontal  drill  spindle,  namely,  that  we  always 
have  to  feed  the  same  amount  and  always  at  the  same 
rate,  so  that  a cam  would  meet  our  conditions  very 
well.  Besides,  the  fact  that  we  have  already  decided 
to  use  cams  for  the  horizontal  drill  spindles  makes  it 
probable  that  at  least  a part  of  the  feed  arrangements 
for  these  spindles  can  also  be  used  for  the  vertical  drill 
spindle  and  the  milling  spindle.  Following  our  system 
of  taking  up  only  one  thing  at  a time,  we  will  first 
consider  the  conditions  of  the  cam  to  be  used  for  the 
milling  spindle. 

The  amount  of  feed  is  63  in.  and  so  is  the  amount 
of  return.  There  is  no  rapid  advance.  If  we  should 
use  a drum  cam  for  this  feed  and  make  the  slope  for 
the  strip  which  does  the  feeding  1 in  3 and  the  return 
cam  with  an  angle  of  45  deg.,  we  would  obtain  a cam 
represented  by  Fig.  14.  We  would  find  that  the  cir- 
cumference of  this  cam,  measured  on  the  pitch  line, 
would  be  about  23  in.;  and  its  diameter  about  73  in. 
After  this  cam  has  done  its  work  the  cams  for  the 
various  drill  spindles  must  begin  to  act  and  we  are 
confronted  with  the  question:  Shall  we  make  the  milling 
cam  stop  while  the  drill  cams  do.  their  work,  or  shall 
we  let  all  cams  run  continually? 


If  we  should  follow  the  second  plan,  the  milling  cam 
must  have  the  same  diameter  as  if  it  were  first  feeding 
the  milling  spindle  and  then  the  drill  spindle;  in  other 
words,  as  if  a second  cam  for  the  drill  feed  were  added  to 
our  diagram  of  Fig.  14.  Two  arrangements  are  shown 
in  Fig.  15;  and  we  would  find  that  in  either  case  the 
pitch  diameter  of  the  cam  would  have  to  be  93  in.  This 
would  make  a very  simple  construction  provided,  of 
course,  that  it  would  be  possible  to  use  this  cam  for 
the  drill  feed;  and  before  we  can  make  a decision  we 
must  look  into  this  matter  and  see  if  it  is  possible  to 
make  a construction  which  will  permit  of  the  use  of  one 
and  the  same  cam  for  milling  and  vertical  drilling. 

If  we  should  imagine  that  we  have  carried  out  this 
plan,  then  the  cam  used  for  this  purpose  must  do  the 
following : It  must  first  feed  the  milling  spindle  53  in., 
then  return  it  and,  during  all  this  time,  keep  the  drill 
spindle  immovable;  it  must  then  feed  the  drill  spindle 
and  return  it  and,  in  the  meantime,  keep  the  milling 
spindle  immovable. 

The  main  difficulty  we  would  meet  here  is  that  the 
drill  spindle  with  its  slide  and  roller  must  move  side- 
ways while  the  milling  feed  goes  on,  and  yet  this 
sideways  movement  must  have  no  effect  on  the  drill 
feed. 

For  the  present  we  will  imagine  that  we  have  found 
a proper  solution  for  this  problem  which,  by  the  way, 
will  be  taken  up  in  a later  chapter.  Having  solved  this 
problem,  the  question  still  remains  whether  it  is  ad- 
visable to  have  the  cams  for  the  drilling  stand  still 
while  the  milling  goes  on,  and  vice  versa,  or  whether 
all  cams  should  turn  all  the  time.  We  found  that  the 
cam  required  for  the  combination  slide  has  a diameter 
of  93  in.,  and,  as  the  amount  of  feed  required  for  the 
horizontal  spindles  is  but  very  little  less  than  for  the 
vertical  spindle,  we  may  expect  that  we  will  need  cams 
of  the  same  size  (or  approximately  so),  for  the  hor- 
izontal spindles.  This  means  three  rather  large  cams 
for  this  machine. 

On  the  other  hand,  should  we  follow  the  first  plan, 
we  will  have  quite  a complicated  system  of  control 
because  the  schedule  of  operations  would  be  as  follows : 

(1)  Milling  cam  turns,  causing  feed  and  return,  then 
stops;  for  which  purpose  a trip  must  be  operated  by  this 
cam  itself  or  by  something  running  in  unison  with  it. 

(2)  This  same  trip  starts  the  drill  cams  which  make 
one  complete  revolution  for  feed  and  return,  at  the  end 
of  which  they  trip  themselves  out  of  action  and  not 
only  that,  but  they  must  also  trip  the  entire  feed  mech- 
anism out  of  action,  so  as  to  give  the  operator  a chance 
to  chuck  a new  piece. 

We  will  leave  the  solution  of  this  problem,  also,  to 
a later  chapter  when  we  will  be  able  to  judge  better  as 
to  which  is  the  preferable  method  under  these  or  other 
circumstances. 

We  can  readily  see  that  it  will  not  be  possible  to  make 
much  further  headway  with  our  machine  unless  we  now 
begin  to  sketch  out  some  of  the  items  in  greater  detail. 
And  before  we  do  that,  we  will  make  a study  of  the 
various  functions  and  mechanisms  which  are  commonly 
used  in  the  construction  of  machine  tools.  When  we 
have  analyzed  some  of  the  detail  constructions,  we  will 
return  to  our  original  schedule  and  sketches  and  make 
them  more  and  more  complete,  remembering  that  they 
are  the  most  important  documents  we  have,  as  they 
represent  the  succession  of  steps  in  our  process  of  rea- 
soning. 
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Use  of  Optical  Instruments  in  Machine  Work 

Microscope  and  Projector  Used  to  Check  Location  and  Contour  of  Work — Accurate  Gear 
and  Rack  Cutting — An  Eyepiece  With  Radial  Lines 

SPECIAL  CORRESPONDENCE 


A LTHOUGH  the  ordinary  magnifying  glass  is  per- 
/A  haps  the  most  common  optical  tool  in  universal 
X A use  in  the  country  today,  the  mechanical  trades 
in  general  have  not  taken  advantage  of  the  possibilities 
of  the  more  extended  application  of  optics  to  their  work. 
When  we  stop  to  consider  the  enormous  advantages  of 
using  a light  beam  with  its  absolute  rigidity,  lack  of 


inertia,  friction  and  mechanical  defects,  as  a multiply- 
ing lever;  and  combining  with  it  as  a unit  of  measure, 
the  light  wave  with  its  unfailing  constancy  of  length, 
we  must  conclude  that  we  have  ideal  agents  to  help  us 
bring  about  that  most  desirable  aid  to  manufacturing, 
economical  interchangeability. 

During  the  last  half  century  the  Bausch  & Lomb 
Optical  Co.,  Rochester,  N.  Y.,  has  studied  this  problem 
thoroughly  and  today  is  using  many  applications  which 
will  no  doubt  be  of  much  interest  to  industry  as  a 
whole. 

The  small  spiral  racks  and  pinions  used  in  the  focus- 
ing mechanism  and  mechanical  stages  of  precision  micro- 
scopes have  always  been  a bugbear  to  the  mechanics 
engaged  on  this  work.  The  requirements  are  very 
exacting,  as  a degree  of  interchangeability  is  demanded 
that  will  permit  of  an  assembly  showing  no  visible 
vibration  of  the  greatly  enlarged  image  when  focusing 
the  microscope  equipped  with  its  most  powerful  objec- 
tive lenses.  Fig.  1 is  an  assembly  showing  the  culprits 
in  the  focusing  mechanism.  The  rolling  action  should 
be  perfect,  which  means  that  the  form  of  tooth  and 
spacing  must  be  maintained  to  a high  degree  of  accu- 
racy ; the  pitch  diameter  of  the  pinion  and  the  depth  of 
cut  in  both  pinion  and  rack  must  also  be  held  very  close 
so  that  the  slides  can  be  milled  to  standard  dimensions 


and  assembled  without  fitting;  the  tooth  cut  must  be 
smooth  so  that  no  inequalities  can  be  felt  as  the  rack 
rolls  on  the  pinion;  and  last  but  not  least  the  angle  of 
spiral  must  be  correct  so  that  when  secured  in  place 
the  bearing  will  come  over  the  entire  length  of  the  teeth. 

The  circular  master  tool  used  for  forming  the  pinion 
cutters  is  shown  in  cross-section  in  Fig.  2.  That  used 
for  rack  cutters  is  similar  in  construction.  The  first 
difficult  step  in  the  problem  was  to  find  a steel,  heat- 
treatment  and  cutting  lubricant  that  would  enable  the 
tool  to  hold  a keen  cutting  edge  long  enough  to  form 
and  back  off  a cutter  with  a smooth  polished  surface. 
Not  only  was  it  necessary  to  have  the  tool  hold  its  edge, 
but  its  properties  were  required  to  be  such  that  the  fine 
chips  formed  when  in  action  would  not  pile  up  and 
adhere  to  the  edge  sufficiently  to  scratch  the  surface  of 
the  cutter.  The  only  way  found  to  solve  this  part  of  the 
problem  was  to  make  up  a large  number  of  plain  cir- 
cular forming  tools  of  the  different  steels  to  be  tested, 
and  turn  off  a definite  amount  of  stock  from  standard 
cutter  blanks  with  them,  then  examine  their  edges  under 
a high  power  microscope  and  measure  with  a filar 
micrometer-eyepiece  the  extent  of  wear  and  the  amount 
of  material  adhering. 

By  varying  these  tests,  using  different  heat-treat- 
ments of  both  the  forming  tool  and  blanks,  different 
steels  for  the  blanks,  and  trying  various  lubricants, 
the  proper  conditions  were  found  that  would  give  most 
nearly  ideal  results.  It  was  found  that  under  the  best 
conditions,  no  forming  tool  could  be  made  that  would 
wear  less  than  0.0002  in.  during  a test  representing  the 
work  necessary  to  finish  a cutter. 

In  Fig.  3 is  shown  the  appearance  of  the  edge  of  the 
cutter  finally  used  at  50x 
magnification.  Fig.  4 shows 
a 1,0  0 Ox  microphotograph 
taken  of  the  etched  cutter  as 
an  aid  in  reproducing  the 
exact  conditions  in  cutters  to 
be  made  later. 

In  the  construction  of  the 
master  tool,  the  component 
parts  are  roughed  out,  heat- 
treated  and  ground  on  all 
surfaces.  The  formed  sur- 
faces of  the  side  plates  A are 
lapped  on  an  epicycloidal 
generating  machine,  their 
contours  being  examined  un- 
der high  magnification  on 
the  contour  projector  shown 
in  Fig.  5. 

This  projection  apparatus 
and  screen  are  self  contained 
and  use  a compound  micro- 
scope (in  place  of  the  ordi- 
nary projection  lens)  and  a 
prism  to  reflect  the  light  beam  at  a right-angle  so  as  to 
obtain  the  maximum  distance  on  a small  instrument. 


FIG.  2.  SECTION  OF  CIR- 
CULAR MASTER  TOOL 
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: from  the  object  to 
the  screen.  In 
Fig.  6 is  shown  a 
layout  of  the  opti- 
cal system  used. 
The  illuminant  A 
is  a 6-volt  Mazda 
lamp,  current  for 
which  is  supplied 
through  a 110-volt 
a.c.  transformer. 
The  condenser  B 
is  of  aspheric 

1 : I form  and  when 

used  in  connection 

FIG.  3.  MICROPHOTOGRAPH  OF  wjth  thp  annnlp 
CUTTER  EDGE  AT  50*  ,the  8UPPle 

magnification  mentary  con- 

denser C,  gives 

as  near  parallel  rays  of  light  as  possible.  The  iris 
diaphragm  D allows  the  rays  to  be  cut  down  to  as  small 


FIG.  3.  MICROPHOTOGRAPH  OF 
CUTTER  EDGE  AT  60* 
MAGNIFICATION 


FIG.  4.  MICROPHOTOGRAPH  OF  ETCHED  CUTTER  AT 
3.000*  MAGNIFICATION 

a beam  as  may  be  desired.  The  rays  pass  through  the 
object  E (in  the  figure  shown,  a screw  thread)  into  the 
objective  lens  F of  a compound  microscope.  Beyond 
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the  eyepiece  G is  a right-angle  prism  H which  reflects 
the  light  down  upon  the  screen  and  forms  the  enlarged 
image  /.  It  will  be  noted  that  the  optical  system  is 
fixed  and  that  focusing  is  brought  about  by  moving  the 
object  back  and  forth  on  its  side. 

This  apparatus  was  rigged  up  for  shop  use  to  over- 
come the  disadvantages  of  the  usual  form  requiring  a 


I F 0 H 


FIG.  6.  OPTICAL  SYSTEM  OF  THE  CONTOUR 
PROJECTING  APPARATUS 

somewhat  darkened  room  and  a location  free  from 
excessive  vibration.  It  can  be  placed  anywhere  in  the 
shop  and  can  be  handled  by  one  man  without  his  run- 
ning back  and  forth  from  the  instrument  to  the  screen. 
The  plates  of  the  master  tool,  A in  Fig.  2,  are  held  on 


FIG.  5.  CONTOUR  PROJECTING  APPARATUS 


FIG.  7.  GAGE  FOR  CHECKING  THE  MASTER  TOOL 

an  arbor  between  centers  and  the  image  is  projected 
against  a master  outline  with  which  it  must  coincide. 
This  is  done  at  a magnification  of  lOOz  which  makes 
certain  of  an  exceedingly  accurate  tool  if  no  visible 
error  is  apparent.  The  spacing  block  B being  ground 
and  lapped  to  proper  thickness,  the  whole  tool  is  as- 
sembled and  the  cutting  edge  sharpened  to  0.180  in. 
below  the  center  to  give  proper  clearance.  As  a varia- 
tion of  shape  at  this  particular  section  will  deform  the 
shape  of  the  cutter,  the  operation  is  checked  on  the 
gage  shown  in  Fig.  7.  This  gage  consists  of  a stud 
over  which  the  tool  is  held  and  a stop  against  which  the 


Digitized  by 


Google 


FIG.  8.  CUTTER  MOUNTED  FOR  GRINDING  THE  HOLE 


FIG.  11.  OLD  TYPE  OF  PINION  CUTTING  MACHINE 

ment,  distortion  takes  place  to  some  extent  and  as  no 
way  has  yet  been  found  for  lapping  small  relieved 
cutters  of  this  kind,  the  errors  of  hardening  must  be 
eliminated  in  some  other  way. 

The  answer  to  this  problem  is  shown  in  Fig.  8.  The 


FIG.  9.  MACHINE  FOR  GRINDING  CUTTERS 
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■cutting  edge  is  brought.  A microscope  with  a straight  cutting  edge  which  will  give  an  image  shaped  slightly 
line  etched  in  its  eyepiece  is  so  mounted  that  the  line  different  from  the  first  inspection,  due  to  the  sharpening 
.represents  the  position  of  the  cutting  edge  of  the  tool  below  the  center.  If  the  image  coincides  with  the  mas- 
ter on  the  screen,  the  tool  is  correct  for  forming  and 
backing  off  the  cutters*. 

The  cutters  are  roughed  all  over  and  heat-treated  and 
then  a finish-forming  and  backing-off  operation  per- 
formed on  a special  backing-off  machine.  After  this  they 
are  inspected  for  form,  the  same  as  described  for  the 
forming  tool,  and  if  found  satisfactory  are  hardened 
and  tempered.  Notwithstanding  the  great  care  exer- 
cised both  in  the  selection  of  steel  and  in  the  heat-treat- 


FIG.  IS.  PINION  AS  SEEN  BY  MICROSCOPE 


FIG.  10.  GAGE  FOR  CHECKING  RADIAL-GRINDING 
OF  CUTTER 

when  properly  sharpened.  After  this  inspection,  the 
tool  is  given  a final  examination  on  the  contour  pro- 
jector, this  time  the  instrument  being  focused  on  the 


cutter  is  fastened  to  an  adjustable  chuck  by  means  of 
sealing  wax  and  “wiggled  up,"  while  being  observed 
under  a microscope,  until  the  teeth  run  true.  The  hole  is 
then  ground  to  size  and  one  side  of  the  cutter  faced  off 
to  a fixed  distance  from  the  center  line  of  the  teeth. 
This  distance  is  measured  with  the  filar  micrometer 
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FIG.  13.  LATE  TYPE  OF  PINION  CUTTING  MACHINE 


eyepiece  on  the  microscope.  The  opposite  face  is  then 
surface  ground  parallel  to  the  first  side  and  the  cutter 
brought  to  the  proper  thickness. 

The  Problem  op  Sharpening 

The  operation  of  sharpening  caused  a great  amount 
of  trouble  in  the  past  due  to  irregularity  in  grinding, 
resulting  in  high  and  low  teeth  with  the  consequential 
roughness  of  cut.  The  problem  was  studied  in  the  same 
light  as  in  the  previous  operations  and  solved  by  the 
special  machine  shown  in  Fig.  9 and  the  gage  shown  in 
Fig.  10.  In  the  machine  a microscope  is  mounted  on 
the  arm  carrying  the  index  head  in  line  with  the  center 
of  stud  A that  holds  the  cutter  to  be  sharpened.  The 
stop  B is  adjusted  so  that  the  crossline  in  the  eyepiece 
coincides  with  the  cutting  side  of  the  grinding  wheel. 
When  the  cutter  is  sharpened  this  insures  an  absolutely 
radial  cut  while  the  index  under  the  guard  C brings 
the  edges  into  constant  relation  with  the  backing  off 
of  each  tooth.  It  will  be  noted  that  the  machine  is 
rigged  up  with  two  grinding  wheels,  one  for  roughing 


FIG.  14.  DIVIDING  HEAD  FOR  CUTTING  ACCURATE 
INDEX  PLATE 


and  one  for  finishing.  The  settings  for  both  wheels 
are  made  in  the  same  way  with  the  arm  resting  against 
the  corresponding  stop. 

The  gage.  Fig.  10,  used  for  checking  is  very  similar 
to  one  shown  in  Fig.  7,  except  that  the  crossline  is  set 
central  with  the  cutter  hole  instead  of  0.100  in.  below 
center. 

If  the  cutter-passes  this  inspection  it  is  again  put  on 
the  contour  projector  and  given  a thorough  examination 
before  being  put  in  stock.  This  final  inspection  must 
show  that  the  shape  is  correct  and  in  proper  relation  to 
face  of  cutter,  the  diameter  correct,  no  “wobble”  side- 
ways, no  rise  and  fall  of  the  cutting  edge  of  different 
teeth.  Having  now  the  proper  cutters,  the  first  and 
most  difficult  requirement  in  the  manufacture  of  first- 
class  racks  and  pinions  is  fulfilled. 

The  cutting  of  the  pinions  is  done  on  two  different 
types  of  machines,  the  older  type  is  shown  in  Fig.  11 
and  the  more  recent  one  in  Fig.  13.  In  the  type  of 
machine  shown  in  Fig.. 11  the  pinion  is  roughed  on  one 
machine  and  transferred  to  a similar  machine  for  the 
finishing  cut.  The  cutter  head  can  be  moved  back  and 
forth  to  bring  the  center  of  cutter  under  the  crossline 


FIG.  15.  RACK  CUTTING  MACHINE 


of  the  microscope  which  is  mounted  on  the  center  line 
of  the  workspindle.  This  insures  the  teeth  being  cut 
centrally.  The  microscope  can  be  also  used  for  inspect- 
ing and  finishing  product  before  it  is  taken  from  the 
machine.  The  crossline  scale  is  etched  with  evenly- 
spaced  radial  lines  representing  the  center  lines  of  the 
teeth.  When  the  finished  job  is  observed  it  appears  as 
in  Fig.  12,  which  gives  at  a glance  an  indication  of 
anything  wrong  with  the  set-up. 

Roughing  and  Finishing  the  Pinion 

In  the  machine  Shown  in  Fig.  13  the  pinion  is  both 
roughed  and  finished.  After  the  roughing  operation 
the  cutter  head  is  moved  to  bring  the  finishing  cutter 
into  proper  position  for  its  work.  Here  in  the  same 
way  as  before,  the  microscope  is  set  central  with  the 
pinion  and  the  cutter  stops,  adjusted  to  bring  the  cut- 
ters central.  The  index  plates  used  on  both  types  of 
machine  were  cut  by  using  the  dividing  head  shown  in 
Fig.  14.  The  ordinary  index  plate  on  the  head  is  re- 
placed by  a plate  carrying  index  marks  graduated  on  the 
dividing  engine  used  for  high-grade  surveying  and 
astronomical  instruments.  The  microscope  A,  equipped 
with  a prism  tube  to  make  more  easy  the  observation 
by  the  operator,  is  used  to  set  the  lines  on  the  graduated 
plate  in  position.  This  arrangement  permits  of  extreme 
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accuracy.  The  gears  used  on  the  machine  shown  in 
Fig.  13  were  also  cut  on  this  outfit  to  insure  accuracy 
of  the  spiral  to  be  generated. 

The  racks  are  cut  on  the  machine  shown  in  Fig.  15. 
The  indexes  of  these  machines  are  cut  the  same  as  those 
on  the  pinion  cutting  machines  and  the  lead  screws  in- 
spected for  lead  on  the  contour  projector  with  the  aid  of 
a lead  measuring  attachment  shown  in  detail  in  Fig.  16. 
This  device  consists  of  a micrometer  head  with  a large 
graduated  drum  on  the  spindle  and  the  spindle  arranged 
to  stop  against  a dial  gage  mounted  in  line  with  it. 
The  micrometer  is  mounted  on  the  movable  slide  which 


FIG  19.  PHOTOGRAPH  PROJECTION  OF  RACK 
AND  PINION 


FIG.  16.  LEAD  MEASURING  ATTACHMENT 


FIG.  17.  CHECKING  RACK  AND  PINION 

carries  the  screw  to  be  tested  and  the  dial  gage  is 
mounted  on  the  stationary  base.  The  image  of  the 
projected  thread  is  moved  along  so  that  one  side  of  the 
V coincides  with  a master  line  on  the  chart  and  the 
amount  of  movement  from  thread  to  thread  is  measured 
by  means  of  the  micrometer,  the  dial  gage  simply  acting 
as  a zero  point  to  avoid  error  due  to  sense  of  touch. 

As  a final  check  the  indexing  of  the  machine  is  in- 
spected at  intervals  by  fastening  an  accurately  gradu- 
ated bar  on  the  bed  of  the  machine  and  viewing  it  under 
the  crosslines  of  a microscope  mounted  on  the  slide  as 
the  machine  indexes  along.  The  finished  rack  and  pin- 


RACK 


FIG.  18.  OBSERVING  ROLLING  ACTION  UNDER' 
THE  MICROSCOPE 


ion,  before  being  used,  are  placed  in  mesh  on  gages 
shown  in  Figs.  17  and  18  and  the  angle  of  spiral  and 
the  rolling  action  observed.  The  gage,  Fig.  17,  for 
checking  the  angle  of  spiral  is  constructed  to  hold  the 
pinion  between  centers  with  the  rack  in  mesh  and  held 
down  by  a slight  spring  pressure.  A microscope  with 
a crossline  is  so  located  that  if  the  angle  is  correct,  the 
side  of  the  rack  will  coincide  with  the  line. 

The  gage  shown  in  Fig.  18  consists  of  a fixture  to 
hold  the  parts  to  be  tested  in  position,  the  rack  being 
mounted  on  a slide  that  can  bring  it  up  into  mesh  with 
the  pinion.  The  pinion  is  mounted  in  a bearing  so  that 
it  can  be  revolved  by  means  of  a button.  A microscope 
is  mounted  above  the  point  where  the  mesh  occurs  and 
the  rolling  action  observed  directly. 

Periodically,  a pair  of  members  is  projected  and  pho- 
tographic records,  Fig.  19,  made  and  filed  for  future 
reference. 

Only  after  years  of  patient  work  in  the  development 
of  the  methods  described  was  it  possible  to  produce 
work  that  could  be  assembled  without  fitting  and  lap- 
ping. Not  only  was  the  aid  of  optics  necessary  to 
produce  the  required  accuracy,  but  it  was  also  needed  to 
bring  about  a speed  of  operation  and  inspection  that  was 
commercially  imperative. 
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Methods  Employed  in  Designing  Tools  for  Turret  Lathes — Use  of  Layouts  and  Sketches — 
Familiarity  with  Machines  Necessary  for  the  Designer 


THE  methods  of  manufacture  used  on  turret  lathes 
should  be  determined  by  the  tool  department,  and 
not  by  the  department  foreman.  If  the  tool  de- 
partment has  not  sufficient  knowledge  to  do  this,  a 
capable  man  familiar  with  this  class  of  work  should  be 
obtained  as  soon  as  possible.  Factory  procedure  varies 
in  this  matter;  some  believe  the  department  foreman 
the  best  man  to  make  “set-ups”  for  various  jobs ; others 
believe  that  the  work  can  be  done  more  profitably  by 
the  tool  engineering  department.  We  do  not  wish  to 
argue  the  points,  but  will  content  ourselves  with  the 
statement  that  turret  lathe  departments  in  which  the 
work  has  been  properly  planned  and  tooled  by  a capable 
tool  engineer  familiar  with  this  kind  of  work,  show 
a production  far  in  excess  of  that  obtained  when  the 
department  foreman  is  responsible  for  the  methods  of 
tooling. 

This  statement  is  not  intended  to  reflect  on  the  de- 
partment foreman  in  any  way,  as  his  province  is  not 
to  provide  tools  and  study  methods  of  handling,  but 
rather  to  produce  the  work  with  tools  which  are  fur- 
nished to  him.  Jigs  and  fixtures  are  designed  by  the 
tool  engineer,  and  there  is  no  valid  reason  why  turret 
tooling  should  not  be  handled  in  the  same  manner.  As 
a matter  of  fact,  the  principal  reason  why  a turret 
lathe  department  foreman  is  often  called  upon  to  make 
turret  lathe  set-ups  is  because  the  tool  engineer  has 
neglected  this  important  phase  of  his  business,  and  is 
therefore  not  capable  of  doing  the  work  properly. 

Lack  of  specific  knowledge  regarding  the  operation 
of  turret  lathes  is  one  of  the  principal  reasons  why  tool 
engineers  often  feel  “out  of  their  depth”  when  methods 
of  handling  work  on  turret  lathes  are  to  be  considered. 
By  consistent  study  of  various  turret  lathes  and  by 
getting  into  the  shop  and  operating  the  machines,  a 
tool  designer  can  soon  obtain  sufficient  knowledge  to 
enable  him  to  grasp  the  important  points  connected 
with  the  arrangement  and  use  of  turret  tools.  No 
branch  of  tool  engineering  is  more  interesting  and  in- 
structive than  turret  lathe  work,  and  the  field  is  wide 
enough  to  allow  a capable  man  to  rise  rapidly  if  he 
specializes  along  this  line. 

For  the  authors'  forthcoming  book.  All  rights  reserved. 


One  of  the  first  considerations  in  making  a turret  lay- 
out is  a knowledge  of  the  machine  which  may  be  se- 
lected or  specified  on  the  operation  sheet.  In  some  cases 
the  selection  may  be  left  to  the  tool  engineer.  Certain 
types  of  machines  are  generally  considered  better  for 
roughing  operations,  but  there  is  no  good  reason  for 
this  except  the  power  of  the  machine;  yet  we  find  the 
opinion  prevailing  that  certain  types  are  unsuited  for 
accurate  finishing. 

At  the  risk  of  being  considered  too  broad  in  our 
statements,  we  say  that  in  our  opinion  the  accuracy 
obtainable  from  different  types  of  machines  is  largely 
dependent  on  the  tooling,  always  assuming  that  the 
machines  themselves  are  in  first-class  condition.  The 
tool  engineer  who  is  called  upon  to  produce  accurate 
work  on  a type  of  machine  generally  considered  ouitabfe 
for  roughing,  must  design  tools  so  as  to  take  into 
consideration  the  possibility  of  inaccuracies  in  the 
machine.  This  can  be  done  by  piloting  all  tools  and 
providing  them  with  accurate  adjustments. 

Familiarity  with  the  ratio  of  cutting  feeds  and  speeds 
on  a given  type  of  machine  is  of  considerable  assistance 
when  making  a turret  layout.  The  cross-slide  and  tur- 
ret feeds  are  often  working  at  the  same  time,  so  that 
the  tools  on  turret  and  cross-slide  are  approaching  each 
other.  The  feeds  used  can  be  proportioned  so  as  to 
avoid  interferences.  In  a grooving  operation  the  cross- 
slide feed  would  be  much  finer  than  if  turning  or 
facing. 

The  feeds  for  different  materials  and  in  various  kinds 
of  cutting  operations  will  be  treated  separately,  but 
the  tool  engineer  should  familiarize  himself  with  the 
subject  in  order  that  his  designs  may  be  consistent. 
Actual  shop  practice  is  of  great  assistance  in  this 
regard,  and  the  man  with  first-hand  information,  gained 
by  actual  work  in  the  shop,  has  a decided  advantage 
over  another  not  so  well  posted. 

Turning,  boring,  facing  and  grooving  operations  are 
often  done  simultaneously  in  order  to  obtain  maximum 
efficiency.  The  highest  production  is  obtained  by  con- 
tinuous cutting,  thus  doing  away  with  idle  time  of  the 
machine.  In  making  the  tool  layout  the  expert  engineer 
takes  special  pains  to  design  tools  that  take  advantage 
of  multiple  cutting,  thus  removing  the  stock  as  rapidly 
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as  possible.  On  thin  work,  which  is  likely  to  be  dis- 
torted, it  is  a good  idea  to  take  all  roughing  cuts  be- 
fore any  finishing  is  done.  After  the  “skin”'  on  the 
casting  has  been  removed,  the  internal  stresses  are  re- 
lieved and  there  is  less  likelihood  of  distortion  in  the 
finishing  cuts.  If,  however,  only  a part  of  the  work  is 
roughed  off  when  finish  cuts  are  taken,  the  work  may 
change  slightly  after  the  final  roughing  cuts  are  made, 
thus  causing  inaccurate  work. 

The  matter  of  interferences  of  tools  with  each  other 
or  with  portions  of  the  machine  while  indexing  has 
been  mentioned  in  a previous  article.  The  tool  layout 
should  be  so  made  that  any  interferences  will  be  clearly 
apparent,  and  suitable  remedies  can  be  applied.  Care 
should  be  taken  to  show  all  tools  in  their  actual  posi- 
tions with  relation  to  each  other,  usually  at  the  com- 
pletion of  a cut. 

If  turret  tools  are  turning  and  boring  while  cross- 
slide tools  are  facing,  it  is  advisable  to  show  the  turret 
tools  in  the  position  that  they  would  be  in  at  this  stage 
tools  in  the  position  that  they  would  be  in  at  this  stage 
of  the  operation.  In  other  words,  if  the  turret  feed  is 
0.040  in.  per  revolution  while  the  cross-slide  is  grooving 
at  0.007  in.  feed,  the  turret  may  complete  its  work  be- 


FIG.  373.  TOOL  ENGINEER’S  MASTER  LAYOUT  FOR 
TURRET  LATHE 


fore  the  cross-slide  tools  have  finished.  In  this  case 
it  may  be  possible  to  bring  up  the  tools  on  the  next 
turret  face  and  put  them  into  operation  before  the 
grooving  has  been  finished.  These  points  should  all  be 
considered  in  making  a turret  layout. 

The  first  step  in  tooling  a piece  of  work  on  a turret 
lathe  is  to  make  a sketch  to  show  the  general  method 
used.  This  sketch  is  usually  made  freehand  by  the  tool 
engineer,  and  it  is  used  as  a guide  in  the  design  of  the 
necessary  tools.  The  procedure  varies ; some  men  favor 
the  design  of  tools  first  and  after  this  make  a layout 
to  scale,  while  others  first  make  the  layout  and  design 
the  tools  from  it.  The  latter  method  is  much  to  be 
preferred,  but  it  requires  a capable  man  to  make  the 
layout,  one  who  really  designs  the  tools  roughly  while 
making  the  drawing.  Such  a man,  who  is  thoroughly 
familiar  with  the  machines  on  which  he  is  working, 
can  rough  out  several  complete  layouts  in  a day  to 
approximate  scale. 

In  order  to  carry  out  this  layout  work  to  advantage 
and  obtain  the  best  results,  layouts  are  most  com- 
monly made  on  tracing  paper  under  which  has  been 
placed  a scale  drawing  of  the  turret,  spindle  and  cross- 
slide in  their  respective  positions.  The  master  drawing 


may  be  made  to  i,  i or  i size,  according  to  preference. 
The  i-size  layout  is  often  used  and  will  be  found  all 
right  for  a large  proportion  of  the  work.  Fig.  37$ 
shows  a master  sheet  used  for  this  purpose.  If  a 
number  of  types  of  machines  are  in  general  uBe,  it 
would  be  necessary  to  have  a master  sheet  for  each 
machine.  As  this  sheet  is  used  frequently,  it  is  advis- 
able to  make  it  in  ink  on  tracing  cloth.  The  center 
lines  should  be  well  defined,  so  that  they  can  be  clearly 
seen-  when  tracing. 

In  the  example,  the  spindle  A is  shown  in  section 
and  an  adapter  B of  standard  form  is  mounted  upon  it. 
It  is  only  necessary  then  for  the  tool  engineer  to  place 
his  chuck  or  fixture  in  the  correct  position  on  the 
spindle,  either  screwing  it  in  place  or  mounting  it  on 
the  adapter.  The  cross-slide  C is  shown  full  length, 
and  the  distance  D is  laid  out  according  to  the  dimen- 
sions on  the  machine.  T-slots  are  shown  at  K and  L, 
so  that  when  tools  are  applied  to  the  front  and  rear 
of  the  cross-slide  they  will  be  in  their  exact  relation 
to  each  other. 

The  turret  shown  at  E has  all  the  center  lines  shown 
at  G,  in  order  that  tools  may  be  placed  in  their  proper 
positions.  Center  lines  at  M on  each  turret  face  indi- 
cate the  position  of  bolts  used  to  fasten  the  tools  to  the 
faces  of  the  turret.  The  line  H is  very  important,  as 
it  represents  the  center  line  of  both  spindle  and  turret. 
On  certain  types  of  machines  the  base  of  the  turret 
slide  extends  a short  distance  ahead  of  the  face  of  the 
turret,  as  shown  at  F.  As  this  projection  would  strike 
the  cross-slide,  it  should  be  clearly  indicated  as  at  F 
in  order  to  prevent  interferences. 

A master  sheet  of  this  sort  is  of  great  help  when 
making  turret  layouts,  and  it  can  be  made  in  a size 
suitable  for  the  finished  layout  or  for  the  freehand 
sketch.  There  is  much  less  likelihood  of  errors  in  pro- 
portioning tools  when  the  tool  engineer  who  plans  the 
work  has  a sheet  of  this  sort  to  use  as  a guide.  Free- 
hand sketches  are  often  more  or  less  out  of  proportion, 
and  this  fact  sometimes  causes  trouble  when  making 
the  final  layout. 

In  Fig.  374  is  illustrated  a freehand  sketch  with 
notes,  as  often  made  by  the  tool  engineer.  The  work 
shown  at  A is  a flange  which  is  to  be  turned,  bored. 


FIG.  374.  TOOL  ENGINEER'S  FREEHAND  SKETCH  OF  TOOL 
EQUIPMENT  FOR  TURRET  LATHE 
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chamfered,  faced  and  threaded.  The  turning,  chamfer- 
ing and  facing  operations  are  accomplished  by  using  a 
special  turning  and  facing  tool  B.  The  tool  C does  the 
turning,  D cuts  the  chamfer  on  the  end  of  the  work 
and  E faces  the  end.  A boring  bar  F is  piloted  in  a 


bushing  in  the  chuck.  This  boring  bar  has  two  tools  G 
and  H,  the  former  doing  the  boring  while  the  latter 
cuts  a slight  recess  at  the  end  of  the  work. 

The  finishing  tool  K is  provided  with  turning  and 
facing  tools  at  L and  M,  respectively,  and  a finish- 
boring bar  N is  used  in  connection  with  these  tools. 
The  thread  is  cut  by  means  of  a collapsing  tap  0 
mounted  in  a standard  holder  P.  The  cross-slide  of  the 
turret  lathe  is  not  used  in  this  setting,  but  it  is  neces- 
sary to  build  the  various  tools  with  sufficient  overhang 
so  that  there  will  be  no  interferences.  The  position  of 
the  cross-slide  is  shown  by  the  dotted  lines  at  Q. 

This  last  point  is  very  well  worth  thinking  about,  as 
it  is  not  at  all  convenient  to  remove  the  cross-slide  com- 
pletely on  any  type  of  turret  lathe  and  there  is  not 
usually  sufficient  clearance  so  that  it  can  be  moved 
back  out  of  the  way  under  the  chuck.  The  freehand 
layout  shown  contains  a number  of  notes  to  guide  the 
tool  designer  in  his  work.  The  various  tools  are  briefly 
specified  in  writing,  so  as  to  make  the  matter  clear  to 
the  designer. 

In  order  to  make  the  various  points  of  importance 
clear  with  respect  to  turret  tool  layouts,  several  ex- 
amples will  be  given  here  with  explanation  to  cover  each 
particular  case.  Fig.  375  shows  a tool  layout  for  a 
horizontal  turret  lathe  used  in  machining  the  grooved 
pulley  A.  In  considering  this  layout  let  us  first  ex- 
amine the  work,  noting  that  both  sides  of  the  flange  are 
finished  and  that  the  hub  is  bored  and  reamed.  The 
grooved  portion  of  the  pulley  is  also  finished.  It  is 
desirable  to  complete  the  work  in  one  setting,  and  the 
tool  equipment  is  designed  for  this  purpose. 

The  work  is  held  by  the  inside  in  special  jaws  B in  a 
three-jaw  universal  chuck  C.  These  chuck  jaws  are 


cut  away  so  that  the  facing  tools  can  pass  by  and  finish 
the  edge  of  the  flange  without  interference.  The 
method  of  setting  up  this  work  is  by  means  of  a chuck- 
ing spider  shown  at  D.  This  spider  is  so  arranged 
that  the  portion  E stands  vertically,  as  shown  in  the 
side  view  at  F.  It  bears  against  the  edge  of  the  casting 
at  G and  H and  assists  greatly  in  straightening  it  up 
while  the  chuck  jaws  are  being  tightened.  The  work 
is  placed  on  the  jaws  slightly  in  advance  of  the  position 
which  it  will  take  when  machining.  The  jaws  are  then 
brought  up  lightly  on  the  inside  of  the  work,  and  the 
turret  is  moved  forward  by  hand  so  that  the  chucking 
spider  comes  against  the  face  of  the  flange  and  pushes 
it  on  the  jaws  to  a distance  predetermined  by  setting  a 
stop  on  the  turret  slide.  After  this  the  jaws  are  tight- 
ened sufficiently  to  hold  the  work. 

The  holder  K is  fastened  to  the  first  turret  face  and 
contains  a toolholder  L,  in  which  the  tool  M is  used  for 
turning  the  outside  diameter.  A boring  bar  N is  used 
at  the  same  time,  and  the  end  of  this  bar  is  piloted 
in  a bushing  0 in  the  spindle.  The  turning  tool  is 
really  in  a vertical  position,  but  is  shown  horizontally 
in  order  to  illustrate  the  action  clearly  in  one  view. 
While  the  boring  and  turning  operations  are  going  on, 
a special  toolblock  P on  the  front  of  the  cross-slide  is 
used  for  facing  the  hub  with  a tool  Q.  Two  other  tools 
R and  S face  the  sides  of  the  flange,  while  the  wide 
tool  T roughs  out  the  bottom  of  the  groove. 

The  next  operation  is  finish  boring  of  the  hole  by 
means  of  another  piloted  bar,  shown  at  V.  While  this 
operation  is  going  on  the  dovetail  forming  tool  V at 
the  rear  of  the  cross-slide  is  put  into  operation  to  finish 
out  the  groove.  The  final  operation  on  the  work  con- 


FIG.  376.  WORK  REQUIRING  TWO  TURRET 
LATHE  OPERATIONS 


sists  of  reaming  the  hole  with  an  adjustable  reamer  W 
in  the  floating  holder  X. 

The  toolholder  A is  a standard  type  and  can  be  pur- 
chased in  considerable  variety  in  the  open  market.  The 
adjustable  reamer  is  also  a standard  make,  but  the 
other  tools  shown  must  be  built  specially  to  suit  this 
particular  piece  of  work.  It  is  advisable  to  use  stand- 
ard tool  equipment  for  turret  lathe  work  when  possible, 
providing  the  production  can  be  kept  up  to  the  maxi- 
mum. When  work  is  out  of  the  ordinary  and  heavy 
cutting  is  necessary,  special  toolholders  are  often 
required. 

The  work  shown  in  Fig.  376  requires  two  turret  lathe 
operations,  and  both  layouts  are  shown  in  order  to 
illustrate  the  method  of  handling.  The  base  of  this 
casting  is  square  and  there  are  four  holes  A,  B,  C and  D 
as  shown.  In  deciding  upon  a method  of  handling,  it 
seems  advisable  to  use  a chuck  for  the  first  operation 
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if  possible,  as  it  makes  the  setting  up  so  much  easier. 
The  holes  through  the  center  of  the  piece  must  be 
concentric,  yet  they  cannot  all  be  machined  in  the  same 
setting.  The  method  of  handling,  therefore,  must  con- 
sider two  settings  and  the  location  for  the  second 


operation  must  be  such  that  concentricity  in  the  holes 
can  be  obtained. 

In  Fig.  377  is  illustrated  the  method  used  for  the 
first  setting.  The  work  A is  held  by  the  outside  of  the 
hub  in  special  jaws  B in  a three-jaw  chuck.  End  loca- 
tion is  obtained  by  the  position  of  the  work  against  the 
end  of  the  chuck  jaw.  The  toolholder  C is  used  on  the 
first  turret  face  to  hold  a double  boring  bar  D,  in  which 
are  two  tools  E and  F.  The  bar  is  piloted  in  a bushing 
G in  the  chuck.  While  this  boring  operation  is  going 
on,  a standard  toolholder  H on  the  front  of  the  cross- 
slide is  used  with  a tool  K for  rough-facing  the  flange. 

The  second  operation  is  identically  the  same  as  the 
first,  except  that  the  boring  bar  L is  used  for  finishing 
two  diameters  in  the  hole  while  the  facing  tool  M finish- 
faces  the  flange  from  the  rear  of  the  cross-slide.  A 
reference  to  the  work  will  show  the  dimension  3.250  =t 
0.002  in.  This  is  not  a very  accurate  dimension,  but 
the  2-in.  hole  is  held  close  to  size.  In  order  to  avoid 
the  expense  of  a reamer  for  the  large  hole,  a special 
boring  bar  N with  a single-point  tool  O is  used  for 
sizing  this  hole.  The  final  operation  on  the  work  in 
this  setting  consists  of  reaming  the  2-in.  hole  with  an 
adjustable  reamer  P having  a pilot  Q and  being  held  in 
a floating  holder  R. 

After  the  first  turret  lathe  operation,  the  work  is 
placed  in  a drill  jig  and  the  flange  holes  A,  B,  C and  D 
are  drilled.  This  operation  is  done  between  the  two 
turret  lathe  settings  in  order  to  provide  an  effective 


method  of  driving  for  the  second  operation.  It  would 
be  possible  to  do  the  drilling  at  another  time  and  use 
a pin  against  the  side  of  the  casting  to  assist  in  driving, 
if  for  any  reason  the  drilling  operation  would  be  incon- 
venient and  require  a great  deal  of  extra  handling. 

In  setting  up  for  the  second  operation,  the  work  is 
located  by  the  plug  A in  the  2-in.  hole,  Fig.  378.  A 
special  faceplace  fixture  B has  four  hardened  studs  in  it 
at  C,  and  the  face  of  the  flange  rests  on  these  studs. 
The  work  is  clamped  in  place  by  four  straps  D,  and 
there  are  two  pins  (not  shown)  which  enter  the  holes 
drilled  in  the  flange  and  act  as  drivers.  The  holder  E 
contains  a bar  F in  which  are  two  tools  for  boring  the 
1.500  and  11-in.  diameters.  This  bar  is  piloted  in  a hole 
in  the  end  of  the  locating  plug,  in  order  to  preserve  the 
alignment  between  the  various  holes. 

The  toolholder  E has  a vertical  extension  G,  in  which 
are  two  turning  tools  H and  K for  turning  the  outside 
diameters.  This  turning  toolholder  is  shown  in  a hori- 
zontal position  because  it  is  more  convenient  to  repre- 
sent it  in  this  way.  The  front  of  the  cross-slide  carries 
a toolblock  L,  in  which  the  two  tools  M and  N are  set 
in  such  a position  that  they  will  face  the  shoulder  and 
the  end  of  the  hub,  respectively. 

The  second  operation  on  the  work  is  done  by  a holder 
O of  similar  form  to  that  just  mentioned.  The  tools 
carried  in  it  are  finishing  tools  for  the  same  surfaces 
as  those  previously  machined.  The  rear  of  the  cross- 
slide is  equipped  with  a block  P carrying  a tool  Q, 
which  finish-faces  the  shoulder  and  cuts  a recess  for 
the  thread.  The  tool  R finish-faces  the  end  of  the  hub. 

The  next  tool  used  is  a reamer  S carried  in  a floating 
holder  T.  This  reamer  sizes  the  1.500-in.  hole  and  is 


PIG.  378.  SECOND  LAYOUT  FOR  PART  IN  FIG.  J76 


piloted  in  order  to  preserve  the  alignment.  The  final 
operation  on  the  work  is  done  by  means  of  a diehead  of 
the  opening  type,  shown  at  U.  Care  must  be  taken  in 
using  large  dieheads  for  cutting  threads  to  make  sure 
that  the  capacity  of  the  machine  is  sufficient  to  permit 
the  diehead  to  swing  over  the  back  of  the  turret  slide 
when  indexing. 
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Planing  Flat  Gibs 

By  Harry  Senior 

The  article  appearing  on  page  219  of  American 
Machinist  under  the  title  “Planing  Flat  Gibs,”  is  of 
interest  to  the  mechanic  for  several  reasons.  The  in- 
troductory sentence  in  reference  to  the  importance  of 
devoting  proper  attention  to  clamping  methods,  is  in- 
dubitably correct.  The  statement  that  there  are  many 
planer  hands  that  have  not  grasped  this  fact,  is  open  to 
question. 

It  would  seem  to  me  that  any  man  who  had  worked 
long  enough  on  a planer  to  be  entitled  to  the  designa- 
tion of  planer  hand  would  have  demonstrated  to  himself 
the  importance  of  clamping  methods,  for  the  reason  that 
unless  his  work  was  of  a very  rudimentary  nature  it 
would  otherwise  be  impossible  for  him  to  obtain  results 
that  could  be  assembled. 

Though  I have  seen  many  planer  hands  that  did  not 
know  how  to  clamp  an  unfamiliar  piece  without  spring- 
ing it,  I have  yet  to  see  a man  who  has  worked  more 
than  a week  upon  a planer  who  did  not  thoroughly  under- 


HOLDING  THIN  NARROW  PIECES  FOR  ACCURATE 
PLANING 


stand  that  if  a piece  was  sprung  in  clamping,  it  would 
not  be  straight  when  released. 

That  the  object  to  be  attained  in  clamping  work  is 
to  prevent  it  from  shifting  under  the  cut  cannot  be 
gainsaid.  This  tendency  to  shift  must  be  guarded  against 
in  all  directions.  Not  only  must  a sturdy  backstop  be 
interposed  against  endwise  movement  and  suitable 
clamps  used  to  prevent  the  work  from  being  shifted 
sidewise,  but  it  must  be  held  down  as  well;  and  the 
necessity  for  resistance  to  a lifting  moment,  as  well  as 
the  difficulty  of  applying  it,  increases  in  inverse  ratio 
to  the  thickness  of  the  piece. 

Cost  of  Experiments  in  Trying  to  Plane  Thin 
Work  on  a Production  Basis 

Anybody  can,  without  difficulty,  plane  parallel  a piece 
of  iron  14  x 18  in.  in  size  and  6 in.  thick,  but  I once 
spent  a good  many  hundreds  of  dollars  of  my  own  and 
other  people’s  money  in  trying  to  find  a way  to  machine, 
on  a production  basis  and  to  0.0005  in.  limit,  pieces  of 
iron  of  those  major  dimensions  but  only  0.0625  in.  in 
thickness.  I would  still  be  glad  to  have  some  one  tell 
me  how  it  can  be  done. 

In  the  example  of  planing  cited  by  the  article  under 
discussion  there  are  several  errors.  In  the  first  place 
there  is  little  to  be  gained  (nothing  unless  a double-head 
planer  is  used)  and  much  to  be  lost  by  attempting  to 
hold  two  strings  of  work  with  one  set  of  clamps,  for 


trouble  in  one  string  invariably  involves  trouble  in  the 
other  and  half  the  work  of  setting  up  has  gone  for 
nought.  Again,  there  is  no  resistance  to  a lifting 
moment  except  the  vise-like  grip  of  the  shoes,  and  this 
must  be  several  times  greater  than  would  be  required  if 
the  pressure  were  properly  applied. 

Mr.  Berna  tells  us  that  the  blocks  used  in  the  T-slots 
must  not  be  a drive  fit  therein  and  gives  an  excellent 
reason  why  they  should  not;  but  unless  they  are  a driv- 
ing fit,  and  sufficiently  tight  to  resist  the  enormous  side 
pressure  brought  to  bear  upon  them  by  the  toggle  action 
of  the  clamps,  they  will  tilt,  and  the  vertical  face  will 
no  longer  be  vertical,  a condition  that  at  once  militates 
against  security  of  hold  and  accuracy  of  results. 

Cold  Rolled  Steel  Better  for  Spacers  Than 
Pieces  of  Old  Files 

I can  see  absolutely  no  reason  for  making  the  pieces 
which  Mr.  Berna  calls  “spacers”  (marked  C in  his  illus- 
tration on  page  219)  out  of  old  files.  It  would  be  much 
cheaper  to  make  them  out  of  cold-rolled  steel.  They 
would  serve  the  purpose  quite  as  well  and  do  away  with 
the  necessity  for  having  old  bits  of  file  around  a planer, 
a pernicious  practice.  There  are  circumstances  under 
which  the  file  bits  have  their  uses,  but  these  circum- 
stances do  not  exist  here. 

The  desirability  of  having  the  under  surface  of  the 
gib  bowed  instead  of  concaved  is  entailed  by  the  position 
of  the  clamps.  If  there  were  three  clamps  to  each  piece, 
or  if  two  clamps  only  were  so  spaced  as  to  divide  the 
length  into  thirds  (one-third  being  the  combined 
lengths  outside  of  each  clamp)  the  necessity  would  not 
exist.  As  for  bending  a cast-iron  gib  to  make  it  con- 
form to  the  requirements,  how  many  machinists  that  have 
tried  to  bend  a piece  of  cast  iron  of  this  section  will 
agree  with  Mr.  Berna  that  it  is  “easy”?  It  is  no  simple 
matter  to  bend  even  a steel  gib,  unless  you  are  disposed 
to  consider  a “kink”  a bend. 

In  my  opinion  the  proper  way  to  hold  these  gibs  for 
planing  would  be  to  put  a “straightedge"  on  the  planer 
(using  a double-faced  straightedge  in  the  central  slot 
if  thought  advisable  to  plane  two  strings  at  one  set- 
ting) and  interpose  between  it  and  the  work  a suitable 
number  of  those  peculiarly  shaped  pieces  called  “hold- 
fasts” in  machinists’  parlance.  The  clamping  pressure 
may  be  applied  by  toggles  as  shown  by  Mr.  Berna,  but 
the  pieces  he  calls  spacers  should  bear  directly  upon  the 
work  and  not  upon  a separate  shoe.  Here,  and  here  only, 
is  the  use  of  the  file  bits  justified,  and  for  an  entirely 
different  purpose  than  when  used  with  a separate  shoe. 
Suitably  shaped  fingers  of  hardened  steel,  used  in  con- 
nection with  poppets,  would  be  much  better. 

I have  endeavored  to  show  in  my  illustration  my  idea 
of  the  way  to  hold  a thin  narrow  casting,  such  as  Mr. 
Berna  has  cited,  for  accurate  planing ; and  this  method 
applies  just  as  forcibly  when  thousands  of  pieces  are 
to  be  produced  as  when  but  a single  casting  is  desired, 
provided  real  accuracy  is  essential.  It  is,  however, 
beyond  the  scope  of  a magazine  article  to  teach  the  art. 
It  is  not  the  simple  process  that  it  seems  in  the  outlining 
but  is  one  that  brings  to  mind  bits  of  tissue  paper,  lead 
or  brass  hammers,  steel  fingers,  stops,  poppets,  etc.,  and 
constant  shifting,  clamping  and  replaning  of  the  work, 
calling  into  play  all  the  skill  of  hand,  eye  and  even  ear, 
of  the  trained  machinist.  Such  men  will  understand 
that  I am  writing  about  planing  a piece  straight  and 
parallel ; not  “somewhere  near.” 
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Mack  Connecting  Rod  Methods 

Some  Unusual  Fixtures  for  Milling  and  Slitting — A Sequence  of  Operations  that  Is  Out 
of  the  Ordinary— Final  Straightening ‘and  Inspection 

BY  FRED  H.  COLVIN 

Editor,  American  Machinist 

THERE  are  two  sizes  of  motors  used  in  Mack  flash  left  by  the  forging  dies.  The  machining  opera- 
trucks,  the  smaller  having  the  two-bolt  and  the  tions  begin  with  the  milling  of  the  crankpin  end  in 
larger  the  four-bolt  method  of  fastening  the  the  double-spindle  Cincinnati  machine,  shown  in  Fig.  1. 
connecting-rod  caps  in  place.  The  connecting  rod  is  of  The  large  end  of  the  rod  is  held  by  the  bolt  bosses  by 
sturdy  design  as  befits  a heavy-duty  motor,  and  yet  is  means  of  the  V-blocks  shown,  the  upper  block  A being 
not  clumsy  in  any  way.  Both  types  of  rod  are  shown  lifted  out  of  the  way  by  the  spring  B as  soon  as  the 


FIG.  1.  MILLING  SIDES  OF  LARGE  END.  FIG.  2.  MILLING  THE  SMALL  END 


FIG.  S.  DRILLING  AND  REAMING  BOLT  HOLES.  FIG.  4.  FACING  THE  BOLT  SEATS 


in  connection  with  the  machining  operations.  While 
utilizing  the  four-bolt  bearing-fastening  on  the  rod  for 
the  large  motor,  the  rod  is  made  as  light  as  possible, 
particularly  on  the  small  end  where  it  is  desirable  to 
reduce  the  weight  of  reciprocating  parts  to  the  mini- 
mum. The  large  end,  of  course,  is  a rotating  member 
and  can  be  easily  balanced. 

After  annealing  and  heat-treating,  the  forgings  are 
given  a preliminary  straightening,  are  inspected  and 
sandblasted  after  which  they  are  snagged  to  remove  the 


clamping  screw  C is  released.  The  small  end  is  clamped 
between  centers  which  fit  into  depressions  left  by  the 
forging  dies. 

The  small  end  is  then  milled  on  a similar  machine, 
as  in  Fig.  2.  The  rod  is  clamped  against  the  milled 
faces  by  means  of  the  screw  A and  the  open  washer  B. 
The  small  end  is  held  by  the  clamps  shown  which  con- 
sist of  hardened  round-ended  pins..  These  pins  are 
held  in  place  in  the  upper  and  lower  clamps,  the  upper 
clamp  C being  readily  swung  out  of  the  way  for  remov- 
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FIG.  5.  MILLING  BETWEEN  BOLT  BOSSES 


ing  and  replacing  the  rod.  The  clamp  screw  is  at  D, 
and  E and  F show  the  pins  which  act  as  fulcrums  for 
the  floating  clamps.  The  clamps  allow  the  rod  to  be 
self-centered  without  distortion,  so  that  the  faces  on 
each  end  will  be  milled  parallel. 

Next  comes  the  drilling  and  reaming,  both  operations 
being  shown  in  Fig.  3.  The  fixtures  are  not  unusual 
in  design,  although  the  quick-acting  bushings  shown  at 
A and  B have  much  to  commend  them.  This  illustra- 
tion shows  the  way  in  which  the  rods  are  held  and  also 
shows  very  clearly  the  provision  made  for  the  escape 
of  the  cutting  lubricant  by  coring  a passage  as  at  C. 
This  allows  the  lubricant  to  flow  through  the  hole  being 
bored  and  to  wash  the  chips  completely  out  of  the  way. 
Both  holes  are  then  broached,  after  which  the  bolt 
seats  are  milled,  as  shown  in  Fig.  4.  The  rod  is  posi- 
tioned by  the  pin  A which  fits  the  small  end,  while  the 
clamp  B holds  the  large  end  firmly  during  the  milling 
cut.  The  rod  is  then  reversed  and  the  opposite  side 
milled. 

In  forging  the  four-bolt  rod,  the  large  end  is  left 
solid  between  the  bolt  bosses,  as  shown  in  Figs.  5 and 
6.  Fig.  5 shows  how  the  rod  is  lightened  by  milling 
the  space  between  bosses  and  also  the  way  in  which  it 
is  supported.  The  rods  are  milled  in  pairs,  the  mandrel 
A fitting  both  rods  and  having  ends  which  are  squared 
and  slotted  for  clamping  by  the  bolts  B and  C.  The 


mandrel  D,  supports  the  small  ends  and  holds  both  rods 
in  line.  Fig.  6 shows  a rod  both  before  and  after 
milling  and  also  gives  a clear  idea  of  the  construction  of 
the  mandrel  A by  which  the  large  ends  are  centered  and 
clamped. 

The  projection  on  the  lower  end  of  the  rod,  known 
as  the  oil  scoop,  is  next  drilled,  as  shown  in  Fig.  7. 
The  large  end  of  the  rod  is  placed  over  the  stud  A, 
while  the  projecting  scoop  is  centered  by  jaws  B and 
C,  which  are  moved  by  the  handle  D.  The  drill  is 
guided  by  the  bushing  in  the  plate  above.  This  fixture 
enables  the  work  to  be  handled  very  rapidly. 

The  bolt  holes  are  next  drilled  in  the  fixture  shown 
in  Fig.  8,  the  rod  being  located  on  the  studs  A and 
B and  held  in  position  by  the  swinging  clamp  C.  This 
view  shows  the  drilling  of  one  of  the  two-bolt  rods, 
but  the  operation  on  the  four-bolt  rods  is  very  similar. 
The  radial  drilling  machine  used  enables  the  other  holes 
to  be  drilled  by  simply  swinging  the  arm. 

The  clamping-bolt  hole  is  drilled  and  tapped  in  the 


FIG.  6.  ROD  BEFORE  AND  AFTER  MILLING 


fixture  shown  in  Fig.  9,  which  requires  very  little  ex- 
planation. The  large  end  of  the  rod  is  over  the  piece  A 
and  the  small  end  over  the  supporting  mandrel  B.  The 


FIG.  7.  DRILLING  HOLE  IN  OIL  SCOOP.  FIG.  8.  DRILLING  BOLT  HOLES.  FIG.  9.  SLITTING  ROD  AND 

MILLING  OIL  SCOOP 
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FIG.  10.  DRILLING  AND  TAPPING  PINCH  HOLE.  FIG.  11.  MILLING  CAPS  FROM  THE  ROD 


drill  bushing  C swings  out  of  the  way  for  the  tapping 
operation. 

The  piston-pin  end  is  slit  and  the  oil  scoop  milled  in 
a double  operation  shown  in  Fig.  10.  The  slitting  saw 
for  the  piston-pin  end  is  shown  at  A,  while  the  cutter 
B faces  the  boss  for  the  clamping  bolt.  The  oil  scoop 


back  against  the  rod  by  the  screw  B.  The  clamp  A, 
when  released,  can  be  easily  swung  up  out  of  the  way 
so  as  to  make  removal  and  replacement  of  the  rods  an 
easy  matter.  The  fixture  revolves  on  its  round  base 
to  bring  the  other  hole  under  the  cutting  tool. 

The  pinch-bolt  hole  is  then  retapped  and  burred. 


FIG.  12.  COUNTERBORING  AND  REAMING  BOLT  HOLES.  FIG.  13.  INSPECTING  AND  STRAIGHTENING. 

FIG.  14.  THE  FINAL  INSPECTION 


is  being  milled  at  C,  this  operation  cutting  away  half 
of  the  projection,  as  can  be  seen  at  D. 

The  sawing  of  the  cap  from  the  rod  is  shown  in  Fig. 
11,  a knee  type  milling  machine  with  a double  fixture 
being  used  for  this  purpose.  The  slitting  saw  is  shown 
at  A and  the  two  holding  fixtures  at  B and  C.  One 
rod  can  be  changed  while  the  other  rod  is  being  sawed, 
so  as  to  make  nearly  a continuous  operation. 

The  bolt  holes  are  then  reamed  and  countersunk  in 
the  fixture  shown  in  Fig.  12.  Here  the  small  end  of 
the  rod  fits  over  the  lower  stud  while  the  upper  end 
is  held  in  position  around  the  upper  stud  and  against 
the  shoulder  by  the  swinging  clamp  A,  which  is  drawn 


after  which  inspection  and  any  necessary  straighten- 
ing takes  place,  as  shown  in  Figs.  13  and  14.  It  will 
be  noted  that  these  fixtures  are  very  substantial  so  as 
not  to  be  sprung  by  any  straightening  which  may  be 
necessary.  The  type  of  wrench  used  is  shown  at  A. 

Fig.  14  shows  the  testing  fixture  in  more  detail,  from 
which  it  will  be  noted  that  the  usual  steel  surfaces 
test  the  squareness  of  the  rod  in  both  directions.  The 
test  bar  in  the  small  end  swings  down  onto  the  blocks 
A and  B,  and  the  movable  block  C then  locates  the 
small  end  with  relation  to  its  parallelism  with  the  large 
end.  It  also  shows  whether  or  not  the  faces  of  the 
small  end  are  in  correct  alignment  with  the  large  end. 
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Standardized  Method  of  Translating 
Inches  to  Millimeters 

The  Sectional  Committee  of  the  A.  S.  M.  E.  on  Plain 
Limit  Gages  for  General  Engineering  Work  has  received 
a communication  from  the  standardizing  body  of  the 
Netherlands  regarding  the  translation  of  inches  to  milli- 
meters. After  careful  consideration  the  commmittee 
has  through  its  chairman,  E.  C.  Peck,  general  superin- 
tendent, Cleveland  Twist  Drill  Co.,  prepared  the  follow- 
ing statement: 

It  is  believed  that  the  necessity  for  a standardized  method 
of  translating  inches  to  millimeters  has  been  brought  about 
by  the  lack  of  interchangeability  found  in  many  articles  of 
manufacture  and  commerce.  A mere  agreed  upon  method 
or  standard  method  of  translation  will  be  of  little  value 
unless  it  admits  of  interchangeability  in  all  manufactured 
product  in  which  the  inch  dimensions  have  been  translated 
to  millimeters.  Interchangeability  demands  as  a funda- 
mental principle  that  there  can  under  no  circumstance  be 
an  unintentional  interference  of  metal  between  mating 
parts.  This  means  that  strict  interchangeability  does  not 
exist  if  through  any  cause  (viz:  the  wear  of  gages,  the  in- 
accuracy of  gages,  or  the  translation  of  inches  to  milli- 
meters) there  is  permitted  an  interference  of  metal  that  is 
not  intended. 

It  seems  equally  important  that  the  standardized  method 
of  translation  must  meet  the  requirements  of  all  the  arts 
and  industries;  that  is,  the  translation  must  meet  the  re- 
quirements of  those  doing  fine,  accurate  work  as  well  as 
those  making  articles  of  more  common  commercial  accuracy. 

As  a matter  of  fact,  the  accuracy  of  this  translation  is  of 
more  importance  to  the  fine  work  because  of  its  smaller 
working  tolerance.  Conversely,  it  is  less  vital  to  those  en- 
gaged on  work  of  a common  commercial  kind  on  account 
of  the  larger  allowance  for  fits  and  the  greater  manufactur- 
ing tolerance. 

It  should  be  borne  in  mind  that  to  avoid  interference  of 
metal  in  mating  parts  for  the  purpose  of  interchangeability, 
decimal  places  may  be  dropped  for  the  dimensions  of  in- 
ternal members;  but,  if  the  decimal  figure  dropped  is 
greater  than  five,  the  remaining  decimal  cannot  be  in- 
creased. For  external  members,  the  converse  of  this  is  true. 
To  illustrate:  B in.  equals  9.525  mm.,  and  for  some  pur- 
pose's 9.63  mm.  might  be  satisfactory;  but  for  the  internal 
members  of  a pair  of  mating  parts  in  which  a good  fit  is 
demanded,  this  9.53  mm.  makes  it  possible  to  have  this  in- 
ternal member  nineteen  one-hundred-thousandths  of  an 
inch  too  large  to  be  received  by  a correct  gage.  Hence, 
there  is  an  interference  of  practically  two  ten-thousandths 
of  an  inch. 

Must  Suit  Present  and  Future  Generations 

Any  standard  method  of  translation  proposed  must  not 
only  suit  the  needs  of  the  present  generation  but  those  of 
future  generations.  Methods  of  manufacture  are  being  re- 
fined each  year,  and  the  requirements  of  machinery  as  re- 
gards accuracy  of  product  are  becoming  more  exacting. 
Methods  of  measuring  are  being  improved  so  rapidly  that  in 
gage-making  the  gage  tolerance  is  spoken  of  in  terms  of 
millionths  of  an  inch,  and  several  manufacturers  of  gages 
guarantee  their  product  to  be  within  a tolerance  of  ten 
millionths  of  an  inch,  or  roughly,  about  one-fourth  of  a 
micron. 

It  must,  therefore,  be  evident  that  the  only  method  of 
translation  which  will  suit  all  cases  and  work  a hardship 
on  none  is  that  which  translates  in  the  smallest  measurable 
units  that  are  at  the  same  time  workable.  This,  then  car- 
ries the  translation  of  inches  into  microns,  and  it  will  be 
shown  that  this  is  not  too  small  for  good  work  and  at  the 
same  time  will  not  penalize  those  industries  using  measure- 
ments which  do  not  require  great  accuracy.  When  inches 
and  decimals  are  used,  the  accuracy  desired  is  obtained  by 
dropping  decimal  places  from  the  right-hand  end;  if  a 
translation  of  inches  into  metric  units  and  the  fraction  ex- 
pressed in  microns  is  used,  then  the  desired  accuracy  is  ob- 
tained in  the  same  manner. 

It  is  customary  in  many  shops  when  a decimal  place  is 
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dropped  and  the  dimension  remaining  ends  in  zero,  to  call 
the  work  correct  if  it  is  rt  .5  of  the  value  of  the  decimal 
place  dropped.  To  illustrate:  21  in.  (2.250)  equals  57.154 
mm.  and  if  the  zero  on  the  right  is  dropped,  it  indicates 
that  no  accuracy  is  required  beyond  57.15  mm.  A dimen- 
sion stated  this  way  without  tolerance  leaves  a chance  for 
controversy,  as  it  will  rarely  be  exact.  Therefore,  it  is  the 
practice  in  some  shops  to  interpret  this  to  mean  that  if  the 
work  is  between  57.145  and  57.155  mm.,  it  is  correct,  be- 
cause if  greater  accuracy  were  desired,  it  would  have  been 
expressed  with  the  tolerance  in  microns;  thus: 

57.150  ± 888S 

meaning  that  it  cannot  be  over  but  may  be  two  microns 
under  correct  size.  If  the  translation  of  21  in.  to 
mm.  is  carried  to  tenths  of  a mm.,  the  dimension  would 
have  to  bJ  57.1  or  57.2,  and  by  the  usual  rule,  it  would  be 
the  latter,  and,  no  doubt,  for  many  purposes  would  be  good 
enough,  but  for  others  entirely  unsuitable. 

Suppose  this  21  in.  dimension  was  a crank  bearing  of  an 
automobile  engine,  the  grinding  dimensions  would  probably 
be  2.2495  in.  to  2.2499  in.  (good  American  practice).  Then, 
the  use  of  57.1  or  67.2  mm.  would  not  be  near  enough  for  in- 
terchangeability, as  57.1  mm.  equals  2.24802  in.,  and  57.2 
mm.  equals  2.25196  in.  If  we  carry  out  the  translation  to 
the  nearest  0.01  mm.,  the  dimension  becomes  57.15,  and  with 
no  tolerance  expressed,  we  would,  as  figured  above,  use 
57.145  mm.  equals  2.2498  in.  and  57.155  mm.  equals  2.2502 
in.;  and  for  this  work  a juggling  of  tolerances  might  make 
it  acceptable. 

Gage  Work 

For  gage  work,  however,  all  translations  ought  to  be  car- 
ried out  to  microns,  as  this  is  not  too  fine  for  this  work. 
A micron  is  0.00003937  in.  or  practically  39-millionths  of  an 
inch  and  the  choice  of  which  micron  a measurement  is  in- 
tended to  be  leaves  the  value  of  the  possible  discrepancy  as 
about  20-mil!ionths  of  an  inch,  which  is  greater  than  the 
tolerance  some  gages  are  made  to.  It  must,  therefore,  be 
evident  that  the  metric  system  does  not  contain  a unit  small 
enough  for  the  finest  work  now  being  done  in  this  country, 
and  it  is  prophesied  that  for  some  purposes  the  micron  will 
be  sub-divided  into  tenths. 

We  propose  this  method  of  translating  inches  into  the 
metric  system.  Adopt  the  value  of  the  American  inch,  25.4 
mm.  as  the  basis  of  all  translations  of  length,  and  my  rea- 
sons are  as  follows: 

(1)  The  error  cannot  equal  one  micron  until  10  in.  is 
reached  and  is  only  one  micron  for  each  10  in.  of  length. 

(2)  It  is  fine  enough  for  any  work. 

(3)  If  25.4  mm.  (carried  only  to  tenths  mm.)  is  used,  as 
it  will  be  for  many  purposes,  the  error  is  only  one-tenth  of 
a micron  or  practically  four-millionths  of  an  inch,  a quan- 
tity so  small  as  to  permit  of  interchangeability  for  all  indus- 
trial and  commercial  purposes. 

(4)  It  allows  the  translation  to  be  made  by  the  simple 
multiplication  of  25.4  by  the  inches  or  decimal  fractions 
thereof.  (Many  divide  the  inches  and  fractions  by  0.03937 
to  get  mm.). 

(5)  For  precision  work,  the  computation  may  be  carried 
out  to  the  extreme  decimal  part  of  a mm.  and  used  without 
changing  the  value  of  the  inch  as  used  in  America. 

(6)  If  tables  are  compiled  on  this  basis,  the  accuracy  de- 
sired will  be  determined  by  the  user  who  will  drop  as  many 
decimal  places  as  suits  his  particular  purpose. 

Exhibition  at  Gothenburg 

The  Aeronautical  Chamber  of  Commerce  of  America 
has  received  the  program  for  the  international  aero 
exhibition  which  is  to  be  held  at  Gothenburg  from  May 
15  to  Sept  10,  1923.  This  exhibition  will  be  held  in 
conjunction  with  the  300th  anniversary  of  the  founda- 
tion of  the  city  of  Gothenburg.  The  aeronautical  part 
of  the  program  will  take  place  from  July  20  to  Aug.  12. 
It  will  be  under  the  direction  of  the  Royal  Swedish  Aero 
Club. 

Further  information  about  this  exhibition  can  be  had 
from  the  Aeronautical  Chamber  of  Commerce  of 
America. 
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Machine  Tool  Shops 
According  to  the  1919  Census 

Analysis  of  the  Figures  Published  in  the  Last  Census  of  Manufacturers  Show  Interesting 
Economic  Facts — Larger  Shops  Much  More  Efficient 


IT  IS  quite  likely  that  few  business  men  realize  the 
fund  of  information  contained  in  our  national  census 
compilations.  The  documentary  mass  is  usually  so 
imposing  that  only  an  ardent  seeker  after  facts  has  the 
perseverance  to  dig  into  it  and  come  out  with  some- 
thing valuable. 

From  the  accompanying  table,  however,  some  interest- 
ing deductions  can  be  drawn.  The  shops  of  the  country 
making  machine  tools  have  been  classified  in  four  groups 
according  to  the  dollar  value  of  their  product.  The 
number  of  shops  in  each  class  is  listed  in  the  second 
column  and  the  total  value  of  their  product  in  the  third. 
The  cost  of  the  materials  used  is  placed  in  the  fourth 
column  and  the  fifth  column  is  obtained  by  substracting 
4 from  3. 

It  should  be  noted  that  Class  2,  over  $500,000,  means 
over  $500,000  and  below  $1,000,000.  Summations  are 
made  below  the  first  set  of  figures  and  show,  among 
other  things,  that  the  total  turnover  of  capital  for  the 

year  is  slightly  less  than  one,  231  000  000  ~ 0.917,  to  be 
exact. 


The  fact  that  80  per  cent  of  the  product,  measured  in 
dollars,  is  made  by  93  of  the  403  shops  and  that  95  per 
cent  is  made  by  277  is  also  worth  noting.  Taking  only 
the  shops  with  an  output  of  over  $1,000,000  we  find  that 
13  per  cent  of  the  shops  turn  out  69  per  cent  of  the  total 
output. 

If  we  now  take  into  consideration  the  number  of  wage 
earners  employed  in  each  class  of  shop,  we  discover 
that  the  bigger  the  shop  the  larger  the  value  of  the 
product  per  wage  earner  employer.  The  same  applies 'to 
the  added  value  per  wage  earner. 

Reducing  some  of  these  figures  to  a percentage- basis 
it  becomes  evident  that  13  per  cent  of  the  shops,  the  big 
ones,  produced  69  per  cent  of  the  value  of  product  and 
employed  66  per  cent  of  the  wage  earners.  On  the  other 
end  of  the  scale  44  per  cent  of  the  shops,  the  little  ones, 
produced  but  3 per  cent  of  the  value  of  product  and 
employed  but  5 per  cent  of  the  workers. 

The  struggle  for  existence  which  confronts  the  small 
shop  is  indicated  by  the  fact  that  even  in  a good  year 
like  1919,  it  produced  25  per  cent  less  per  wage  earner 
employed  than  the  average  of  all  shops. 


Machine  Tools — 1919  Census 


INVESTED  CAPITAL 


Number 

of 

Value  of 

Clast  by  Value 

Shops 

Product 

1— Over  $1,000,000 

52 

$146,142,000 

2— Over  500,000 

41 

27,856,000 

3— Over  100,000 

134 

31,760,000 

4—  Under  100,000 

176 

6,642,000 

Total  ail  classes 

403 

212,400,000 

80  per  cent — Class  1 and  2 

93 

173,988,000 

95  per  cent — Class  1,  2 and  3 

227 

205,758,000 

Added 

Ratio 

Value 

Added 

Ratio 

per 

Value 

Material 

Class 

Wage 

to 

to 

Earner 

Product  Product 

I 

$3,029 

74 

26 

2— 

2,766 

71 

29 

3— 

2,634 

66 

34 

4 

1,946 

67 

33 

Total. 

2,887 

72 

28 

80  per  cent 

2,979 

73 

27 

95  per  cent 

2,927 

72 

28 

$231,000,000.00 

Value  Added 

Product 

Material 

by 

Number  of 

per 

Cost 

Manufacturers 

Wage  Earners  Wage  Earner 

$38,636,000 

$107,506,000 

35,525 

$4,100 

7,847,000 

20,009,000 

7,235 

3,869 

10,271,000 

21,849,000 

8,162 

3,873 

2,280,000 

4,362,000 

2,186 

3,030 

59,034,000 

53,111 

4,000 

46,483,000 

42,763 

4,050 

56,754,000 

50,925 

4,032 

Material 

Per  Cent  Wage 

per  Per  Cent  Per  Cent 

of  Earners 

Product 

Wage 

of 

of 

Wage  per 

per 

Earner  Shops 

Value 

Earners  Shop 

per  Shop 

1,071 

13 

69 

66  683 

$2,810,000 

1,103 

10 

13 

14  176 

679,000 

1,239 

33 

15 

15  62 

238,000 

1,084 

44 

3 

5 12 

38,000 

1,113  100 

100 

100  132 

531,000 

1,071 

23 

82 

80  461 

1,870,000 

1,105 

56 

97 

95  224 

906,000 

To  Examine  Ordnance  Designs 

L.  W.  Wallace  executive  secretary  of  the  Federated 
American  Engineering  Societies,  is  in  receipt  of  the 
following  letter  from  Brigadier  General  W.  S.  Peirce, 
Assistant  Chief  of  Ordnance  of  the  Army: 

“In  reply  to  your  recent  letter  referring  to  the  matter 
of  examination  by  the  engineering  societies  of  ordnance 
designs  and  especially  in  regard  to  the  economy  and 
facility  of  production  in  quantity,  I take  pleasure  in 
informing  you  that,  pursuant  to  your  reference  of  the 
matter  to  the  American  Society  of  Mechanical  En- 
gineers, that  society  submitted  the  question  to  letter 


ballot  by  its  ordnance  division,  and  that  ballot  being  in 
favor  of  the  resolution,  the  same  was  adopted  by  the 
council  of  the  A.  S.  M.  E. 

“Pursuant  to  this  action  by  the  A.  S.  M.  E.,  it  has 
been  decided  that  the  best  plan  of  procedure  will  be  for 
the  Ordnance  Department  to  submit  drawings  showing 
proposed  designs,  which  the  executive  committee  of  the 
ordnance  division,  A.  S.  M.  E.,  will  refer  to  certain 
specially  qualified  members  for  criticism.  Undoubtedly 
there  will  be  further  details  of  procedure  to  be  deter- 
mined from  time  to  time,  but  it  has  been  thought  best 
to  leave  the  matter  until  several  particular  cases  have 
been  handled.” 
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Unique  Power  Plant  in  a Small  Shop 

By  Ellsworth  Sheldon 

While  prospecting  around  in  Northern  New  England 
the  other  day  the  writer  chanced  upon  a small  garage 
and  machine  repair  shop  in  which  there  was  a power 


FIG.  X.  THE  COMPLETE  POWER  PLANT 


plant  that  displayed  some  novel,  not  to  say  unique, 
features. 

The  main  unit  in  its  original  form  has  no  particular 
claim  to  distinction.  It  was  manufactured  by  the  Ford 
Motor  Co.,  of  Detroit,  and  until  the  present  owner  lifted 
its  mangled  remains  from  a local  automobile  wreck,  was 
exactly  like  thousands  of  its  contemporaries  that  are 
still  doing  business  in  the  ubiquitous  Fords.  But  I 
doubt  if  in  its  present  shape  any  of  Ford’s  engineers 
would  recognize  it. 

The  complete  plant,  shown  in  Fig.  1,  comprises  a Ford 
engine  so  changed  as  to  adapt  it  to  kerosene  instead  of 
gasolene  fuel;  a 110-v.  direct-current  Bullock  generator; 
a 56-cell  chloride  accumulator,  and  a device  for  produc- 
ing distilled  water  as  a by-product. 

The  accumulator  cells  are  located  in  a large,  well  ven- 
tilated closet  behind  the  switchboard  and  are  not,  of 
course,  evident  to  the  casual  observer.  The  jars  are  of 
glass,  of  ample  proportions  to  hold  the  plates  without 
the  necessity  for  wooden  separators,  and  are  neatly 


FIG.  2.  THE  GOVERNOR  OF  THE  ENGINE 


arranged  in  groups  on  several  shelves  so  that  any  one 
cell  may  be  removed  for  cleaning  and  another  one  sub- 
stituted without  disarranging  the  battery  or  interrupt- 


ing the  current  except  for  the  moment  required  to  make 
the  connections. 

The  plant  is  entirely  self-contained.  Despite  the  in- 
tegrating wattmeter  to  be  seen  at  the  top  of  the  switch- 
board, the  proprietor  neither  buys  nor  sells  current,  all 
“juice”  being  made  and  consumed  on  the  premises. 

When  I first  saw  the  shop  the  power  was  not  running 
but  as  I immediately  evinced  interest  in  it,  the  pro- 
prietor volunteered  to  “start  'er'  up.”  Casting  an 
anxious  look  about  the  floor,  he  called  to  one  of  his  men : 
“Frank,  where  is  the  crank  we  start  this  engine  with  ?” 
“Dunno,”  responded  Frank,  “las’  time  I seen  it  it  was 
down  cellar  behind  the  piano.”  As  Frank  spoke  the 
engine  started,  and  before  I could  turn  to  see  how  the 
thing  was  done,  was  in  full  operation. 

The  proprietor,  hugely  enjoying  my  puzzled  discom- 
fiture, allowed  me  to  hunt  for  several  moments  to  find 
the  starter  before  he  opened  the  closet  door  and  showed 
me  the  storage  battery.  Not  until  then  did  I realize 
that  it  was  the  generator,  running  as  a motor  upon  the 
accumulator  current,  that  was  doing  the  work.  Opening 
the  throttle  and  turning  down  a two-throw  switch  on 


FIG.  3.  THE  "DISTILLERY" 


the  board,  the  engine  took  over  the  job  without  hesita- 
tion and  everything  was  in  full  blast. 

The  only  physical  change  in  the  engine  necessary  to 
adapt  it  to  its  new  fuel  was  to  increase  the  combustion 
space  and  readjust  the  carburetor.  The  former  was 
done  by  removing  the  head  and  introducing  between  it 
and  the  cylinder  block  a flat  plate  of  cast  iron  about 
li  in.  thick,  bored  to  correspond  to  the  cylinders  and 
using  two  gaskets  instead  of  one  to  remake  the  joint. 
The  engine  runs  equally  well  with  either  gasoline  or 
kerosene  but,  of  course,  loses  some  of  its  original  “pep.” 

To  maintain  a constant  speed  for  shop  power  purposes 
some  kind  of  automatic  governor  was  necessary  and  this, 
perhaps  the  most  simple  and  ingenious  device  of  the 
whole  outfit,  is  shown  in  Fig.  2.  A flanged  bushing  A 
is  keyed  and  setscrewed  to  the  protruding  end  of  the 
crankshaft  and  bolted  firmly  to  the  flanged  end  is  the 
bar  B,  made  of  two  pieces  of  square  cold-rolled  stock  and 
journaled  at  the  ends  to  take  the  ring  which  acts  as  the 
governor  weight. 

The  ring  is  the  balance  wheel  of  an  old  sewing 
machine.  The  spokes  have  been  cut  out  and  two  holes 
drilled  in  the  inner  side  of  the  rim  into  which  thelour- 
nals  of  the  bar  B are  fitted.  The  rim  revolves  with  the 
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engine  shaft  in  a true  circle  but  is  free  to  swing  out  of 
s true  plane,  thereby  becoming  an  ellipse.  The  tendency 
of  the  revolving  rim  is,  of  course,  to  swing  into  a true 
plane  by  virtue  of  the  action  of  centrifugal  force. 

This  action  is  resisted  by  the  coil  spring  C,  attached 
at  one  end  to  the  inner  end  of  the  flanged  bushing  while 
the  other  is  hooked  over  the  notched  post  D that  is 
driven  into  the  rim.  By  moving  the  spring  to  or  from 
the  center  of  rotation  along  the  line  of  notches  the  ef- 
fective pull  is  diminished  or  increased;  thereby  adjust- 
ing the  engine  to  any  desired  speed  within  its  range. 

A smaller  crossbar  E,  bolted  to  the  rim,  carries  an 
extension  at  right-angles  which  connects  through  the 
system  of  levers  at  F with  the  throttle.  The  piece  G is 
a lead  weight  added  after  the  device  was  complete,  to 
bring  it  into  balance. 

The  cooling  system  and  water  distilling  apparatus 
consists  of  an  old  oil  barrel,  some  pieces  of  hose,  and  the 
radiator  of  the  Ford,  all  of  which  may  be  seen  to  better 
advantage  in  Fig.  3.  The  radiator  is  built  into  an  open- 
ing in  a wooden  stack  which  extends  through  the  roof 
of  the  shop  and  thus  there  is  a natural  draft  of  air  pass- 
ing through  the  radiator  cells  at  all  times. 

After  the  engine  has  been  running  for  a short  time 


the  water  in  the  barrel  becomes  hot  enough  to  throw  off 
a vapor,  and  this  vapor  in  passing  through  the  radiator 
becomes  condensed,  the  condensation  dripping  into  the 
stone  jar  below.  The  distillery  does  not  work  very 
fast  but  its  works  all  the  time,  without  expense  or 
supervision.  There  is  always  a supply  of  distilled  water 
in  the  jar. 

The  accumulator  will  drive  the  shop  for  an  hour  if 
need  be,  but  its  real  service,  besides  starting  the  engine, 
is  to  furnish  current  for  lighting  the  shop  and  the  pro- 
prietor’s residence,  adjoining,  at  times  when  the  engine 
is  not  running.  Standard  110-v.  bulbs  are  used  and  the 
cost  is  nothing  but  a little  extra  kerosene  and  the  very 
small  amount  of  attention  required  by  the  accumulator. 
Direct  current  is  also  available  at  all  times  for  recharg- 
ing the  small  storage  batteries  of  automobiles,  which  is 
a part  of  the  proprietor’s  business. 

When  I expressed  surprise  at  the  presence  of  the  watt- 
meter with  no  bills  either  payable  or  receivable  to  ac- 
count for,  he  said : “Oh  1 I just  picked  it  up  somewhere 
and  installed  it  to  keep  tabs  on  the  engine.  If  she  don’t 
tread  up  the  meter  according  to  my  figures  I know  she 
ain’t  earning  her  kerosene  and  I just  start  an  investi- 
gation.” 


Erratum  “Strength  and  Proportion  of  Industrial  Gears,”  on  page 

Too  late  to  make  the  changes  on  the  original  plate,  666  our  issue  of  May  4.  Those  readers  who  clipped  the 
we  received  from  G.  E.  Katzenmeyer  the  accompanying  original  article  for  reference  should  see  that  this  chart 
chart  which  is  a revision  of  Fig.  2 in  the  ^article  replaces  the  incorrect  one. 
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Amortization  of  Plant  Facilities’11 

Pursuant  to  Art.  184  of  Regulations  62,  the  Commis- 
sioner of  Internal  Revenue  has  determined  and  publishes 
the  following  ratios  of  estimated  post-war  cost  of  re- 
placement for  use  by  taxpayers  in  computing  claims  for 
tentative  allowance  for  amortization. 

The  purpose  of  establishing  these  ratios  is  to  facilitate 
the  preparation  and  examination  of  claims  and  to  bring 
about,  to  such  extent  as  may  be  practicable,  uniformity 
as  to  the  basis  of  claims.  The  allowances  based  thereon 
will  be  purely  tentative  and  subject  to  redetermination 
in  accordance  with  the  provisions  of  the  law. 

These  ratios,  condensed  as  they  are  to  cover  sixteen 
groups,  are  necessarily  composite  figures,  arrived  at 
by  an  examination  of  many  items  entering  into  the 
respective  groups,  and  it  is  realized  that  in  some  cases 
where  only  a limited  number  of  items  in  the  group  are 
involved,  the  ratios  given  may  not  fairly  be  applicable  to 
a particular  case.  In  such  cases  the  claim  for  amortiza- 
tion should  be  made  in  accordance  with  the  ratios  pub- 
lished, but  the  taxpayer,  along  with  his  claim,  should 
submit  a statement  showing  in  detail  the  reasons  why, 
and  the  extent  to  which,  such  ratio  is  not  properly  appli- 
cable to  his  claim,  so  that  such  cases  may  receive  special 
consideration;  in  like  manner,  there  may  be  cases 
where  the  ratios  as  applied  to  the  particular  claim  would 
give  the  taxpayer  more  than  a reasonable  allowance,  and 
in  such  cases  the  ratio  properly  applicable  will  be  deter- 
mined on  the  examination  of  the  claim  and  the  taxpayer 
given  notice  thereof. 

All  ratios  are  expressed  in  percentages  based  on  prices 
as  of  June  80,  1916. 


A. 


1. 


2. 

3. 


4. 

5. 

6. 


Ratios  for  computing  estimated  post-war  cost  of  re- 
placement of  buildings,  vessels,  cars,  tanks,  blast 
furnaces,  open  hearth  furnaces,  annealing  fur- 
naces, electric  furnaces,  coke  ovens,  and  construc- 
tion of  all  kinds. 

Per  Cent 


Lumber: 

(a)  Hard  

(b)  Soft  

Structural  steel  

Building  materials,  other  than  lumber  and  structural 

steel  

Steel  (other  than  structural  steel)  and  steel  products 

Building  equipment  

Labor  (all  classes)  


240 

175 

SO 

225 

90 

150 

160 


B. 


7. 

8. 
9. 

10. 

11. 


12. 


IS. 

14. 

15. 


16. 


Ratios  for  computing  estimated  post-war  costs  of  re- 
placement of  machinery  and  equipment. 

Electrical  machinery  and  equipment  

Engines,  turbines,  compressors,  and  similar  facilities. 

Pumps  

Boilers  

Transmission  equipment: 

(a)  Shafting,  pulley,  hangars,  etc 


Machine  tools  and  small  tools  (machine  tools  are 
considered  as  that  class  of  metal  working  machin- 
ery which  can  be  used  on  both  cast  Iron  and  steel) 

Wood-working  machinery  

Textile  machinery  

All  other  machinery  (including  cranes) : 

(a)  Machinery,  the  cost  of  which  did  not  exceed 

10  cents  per  pound  as  of  June  SO.  1916 

(b)  Machinery,  the  cost  of  which  did  exceed  10 

cents  per  pound  as  of  June  30,  1916 

Office  furniture  and  equipment 


130 

175 

135 

160 


135 

100 


130 

155 

155 


120 

130 

125 


■For  further  Information  In  regard  to  Regulations  62,  see 
AunacAN  Machinist,  issue  of  March  30.  1922.  page  482- 


Standardization  in  Hardware 

The  following  paragraphs  are  from  a letter  sent  to 
the  Chamber  of  Commerce  of  the  United  States  by  a 
prominent  hardware  manufacturer.  It  can  be  seen  what 
advantages  may  result  from  the  elimination  of  unpopu- 
lar products.  The  example  set  by  this  manufacturer 
might  well  be  followed  by  many  makers  of  small  products 
such  as  hand  tools. 

“We  have  generally  considered  ourselves  as  originat- 
ing the  movement  for  the  elimination  of  unnecessary 


patterns,  sizes  and  finishes,  especially  in  the  hardware 
field.  We  started  this  work  ten  years  ago. 

“We  have  cut  our  line  of  hammers,  hatchets,  axes, 
files  and  sledges  down  from  2,752  items  to  761  items. 
We  have  done  even  more  than  this.  We  have  concen- 
trated nearly  90  per  cent  of  our  business  into  344  of 
those  761  items.  We  have  gone  further  along  this 
line  than  has  any  of  our  competitors.  Our  whole  indus- 
try responded  willingly  to  the  request  first  made  upon 
them  by  the  Hardware  Manufacturers'  Organization  for 
War  Service  and  followed  up  by  the  Conservation  Divi- 
sion of  the  War  Industries  Board,  but  the  industry  as 
a whole  has  not  gone  as  far  as  we  have  individually. 

“Since  the  war  some  members  of  our  industry  have 
restored  part  of  the  items  they  dropped,  but  not  many. 
We  do  not  consider  this  any  disadvantage  to  us.  If 
they  want  to  take  action  which  we  consider  economkally 
unsound,  we  feel  that  it  puts  them  at  a disadvantage 
in  competing  with  us.  It  helps  us  to  reduce  our  costs 
lower  than  theirs.  It  gives  us  a selling  argument.  It 
increases  the  strength  of  our  selling  argument  to  our 
distributors — that  there  is  no  dead  wood  in  our  line.” 

Handling  Men 

By  P.  W.  Reardon 

During  the  late  war  the  writer  was  in  charge  of 
straightening  gun  and  rifle  barrels  in  a gun  shop 
engaged  in  the  production  of  sporting  arms.  A contract 
was  taken  for  rifles  for  the  Government,  and  at  the 
time  we  had  a lot  of  unfinished  sporting  arms  in  the 
shop.  It  was  thought  advisable  to  finish  this  work  up 
as  rapidly  as  possible,  but  as  the  government  work 
was  on  a piece  work  basis  while  our  regular  work  was 
paid  for  by  the  hour,  we  were  confronted  with  the 
problem  of  getting  piece  workers  to  do  day  work. 

Finally  I divided  the  men  into  two  equal  squads  and 
told  them  that  each  squad  would  work  one-half  day 
on  alternate  days  on  sporting  arms  until  the  work  was 
completed,  making  it  fair  for  all  hands. 

Once  in  a while  some  man  would  stay  out  on  the 
half  day  his  squad  was  to  work  on  the  sporting  arms, 
but  when  he  came  in  I made  him  do  two  consecutive 
half  day’s  work  on  them.  This  cured  the  laying  off. 

Later  on  I was  given  charge  of  the  barrel  reaming 
department  where  the  operators  had  never  been  graded 
according  to  their  ability,  but  were  all  paid  alike  re- 
gardless of  their  skill  or  the  class  of  work  they  were  on. 

The  quality  of  work  turned  out  was  not  up  to  stand- 
ard and  no  one  apparently  knew  how  to  do  it  properly 
or  seemed  able  to  learn.  I said  apparently.  However, 
I felt  sure  that  matters  could  be  improved  if  the  proper 
inducements  were  given,  so  I called  all  hands  and  told 
them  I was  going  to  make  a change  and  that  the  work 
was  going  to  be  divided  into  four  classes,  according 
to  quality,  and  that  their  ability  and  skill  would  control 
their  pay. 

Rough-reaming  was  to  be  paid  for  at  a certain  rate. 
Second  reaming  5 per  cent  more  with  a further  increase 
of  5 per  cent  for  finish-reaming;  and  the  best  finish- 
reamers  were  to  be  picked  as  tool  setters  and  sharp- 
eners with  a still  further  increase  of  5 per  cent. 

Soon  each  man  was  doing  his  best  to  reach  the 
highest  grade  of  work  and  pay  and  I advanced  him  as 
fast  as  his  skill  would  warrant  and  vacancies  occurred. 
New  men  were  put  on  rough-reaming.  Soon  the  work 
was  up  to  standard  and  all  hands  were  satisfied. 
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Devoted  to  the  exchange  of  information  on  useful  methods.  Us  scope  includes  all  divisions  of  the  machine  building  in- 
dustry, from  drafting  room  to  shipping  platform.  The  carticles  are  made  up  from  letters  submitted  from  all  over  the  world. 
Descriptions  of  methods  or  devices  that  have  proved  their  value  are  carefully  considered  and  those  published  are  paid  for . 


Turning  Special  Tapers 

By  Wilmer  H.  Bath 

It  is  sometimes  necessary  to  turn  special  tapers  on 
the  lathe,  i.e.,  tapers  of  such  angles  and  length  that  it 
becomes  impossible  to  turn  them  with  the  use  of  the 
taper  attachment  or  the  compound  rest. 

This  was  the  case  recently  in  the  shop  with  which  the 
writer  is  connected.  The  angle  in  question  was  19  deg. 
20  min.  included,  and  nearly  10  in.  long.  This  angle 
we  could  not  get  with  the  taper  attachment  which  has 
provision  for  a maximum  angle  of  15  deg.,  included  and 


ment,  in  other  words,  to  vary  the  angles  28  deg.  4 min. 
12  sec.  or  90  deg.,  by  an  amount  equal  to  that  indicated 
by  the  setting  of  the  taper  attachment. 

The  action  we  get  when  using  a combination  of  feeds, 
as  mentioned,  is  that  the  taper  attachment  causes  the 
crossfeed  nut  to  move  through  a distance  equal  to  the 
tangent  of  the  angle  to  which  it  is  set  while  the  cross- 
power feed  operates  the  crossfeed  screw.  Operation  of 
either  the  nut  or  the  screw  causes  the  motion  of  the 
toolpost.  In  addition  to  this  combined  movement  there 
is  motion  due  to  the  longitudinal  feed  or  the  screw- 
cutting feed.  The  screw-cutting  feed  operates  the  car- 


CURVES  OF  TAPERS  THAT  CAN  BE  TURNED  BY  USING  CROSS  AND  LONGITUDINAL  FEEDS  IN  CONJUNCTION  WITH 

TAPER  ATTACHMENT 


the  travel  of  the  compound  rest  was  so  small  that  it 
would  have  been  necessary  to  reset  the  tool  several  times 
during  the  cut. 

With  these  handicaps  in  mind  we  began  to  look 
around  for  a quicker  method.  The  idea  of  any  special 
apparatus  was  not  acceptable  as  the  time  consumed  in 
making  it  would  have  been  greater  than  that  required  to 
do  the  job,  since  there  was  but  one  piece  to  be  made. 

We  investigated  the  conditions  on  a 16-in.  Hendey 
lathe  to  try  and  determine  an  easy  set-up  for  the  job. 
During  this  investigation  it  was  discovered  that  it  is 
possible  to  turn  tapers  on  the  lathe  mentioned  as  noted 
by  the  accompanying  curves. 

By  using  the  taper  attachment  alone  we  have  found  it 
possible  to  turn  tapers  up  to  and  including  15  deg.,  and 
by  using  the  longitudinal  feed  in  combination  with  the 
crossfeed  to  turn  a taper  of  90  deg.  included.  By  using 
the  screw-cutting  feed  in  combination  with  the  cross- 
feed a taper  of  28  deg.  4 min.  12  sec.  included  could  be 
turned. 

The  endeavor,  then,  was  to  combine  one  of  these 
set-ups  for  apron  power  feed,  with  the  taper  attach- 


riage  at  a speed  four  times  that  due  to  the  longitudinal 
feed. 

A word  of  explanation  as  to  the  derivation  of  the 
angles  90  deg.  and  28  deg.  4 min.  12  sec.  Since  the  ratio 
of  the  longitudinal  feed  to  crossfeed  is  1:1,  we  have 
two  equal  values  representing  the  adjacent  side  and  the 
opposite  side  of  a right-angle  triangle.  This  gives  a 
tangent  of  1,  or  an  angle  of  45  deg.  Doubling  this,  we 
get  90  deg.  included. 

Similarly,  since  the  ratio  of  screw-cutting  feed  to 
crossfeed  is  4:1,  we  again  have  the  two  sides  of  a 
triangle  and  taking  the  tangent  of  the  angle  we  get 
0.250  or  the  tangent  of  14  deg.  2 min.  6 sec.  Doubling 
this  gives  28  deg.  4 min.  12  sec.  included. 

If  the  screw-cutting  and  crossfeeds  are  used  and  the 
taper  attachment  set  to  15  deg.  included,  it  would  seem 
as  though  the  angle  would  be  43  deg.  4 min.  12  sec. 
included.  This,  however,  is  not  the  case  as  the  cross 
motion  would  be  the  sum  of  the  tangents  of  the  two 
angles,  7 deg.  30  min.  and  14  deg.  2 min.  6 sec.,  or 
0.38165  which  is  the  tangent  of  20  deg.  53  min.  21  sec. 
This,  doubled,  gives  an  included  angle  of  41  deg.  46  min. 
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42  sec.  This,  no  doubt,  will  explain  the  origin  of  the 
curves  shown.  Taper  attachment  settings  are  noted 
as  plus  or  minus.  Plus  indicates  motion  toward  the 
operator  and  the  lathe  spindle,  and  minus  indicates  away 
from  the  operator  and  toward  the  lathe  spindle. 

Since  any  combination  of  feeds  through  the  apron 
gives  motion  of  the  tool  toward  the  operator  when  the 
carriage  is  moving  toward  the  spindle,  or  away  from 
the  operator  when  the  carriage  is  moving  toward  the 
tailstock,  it  will  be  observed  that  it  was  necessary  to 
use  a negative  setting  of  the  taper  attachment  as  the 
work  had  to  be  held  by  the  small  end  for  boring. 

A feature  of  the  boring  job  was  that  we  reversed  the 
direction  of  the  lathe  spindle  and  used  a tool  forged 
left-hand,  or  opposite  to  a regular  boring  tool,  the  cut 
being  taken  on  the  back  side  of  the  bore. 

Tools  for  Trimming  Electric  Push-Button 
Switch  Plates 

By  George  Wilder 

In  Fig.  1 are  shown  five  sizes  of  electric  push-button 
switch  plates,  namely  two,  three,  four,  five  and  six  gang. 
After  the  blanking  and  stamping  the  next  operation  is 
trimming  to  remove  the  flash  left  by  the  stamping  tools. 
The  operation  for  producing  similar  plates  with  only 
one  pair  of  holes  has  been  explained  in  a previous 
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FIG.  1.  SWITCH  PLATES  TO  BE  TRIMMED 


article  so  this  description  will  be  confined  to  the  trim- 
ming tools. 

Because  of  the  very  thin  metal  it  would  not  be  good 
practice  to  try  to  push  the  plates  through  a die,  as  this 
procedure  would  cause  the  metal  to  buckle  and  leave 
small  kinks  that  would  be  next  to  impossible  to  remove 
and  often  invisible  until  after  the  plates  are  buffed. 
Also  if  a clipping  die  were  made  for  each  size  it  would 
necessitate  five  sets,  and  the  cost  would  be  very  high. 

As  orders  for  the  large  sizes  of  plates  call  for  com- 
paratively small  quantities,  the  large  tools  would  hardly 
be  a paying  proposition,  therefore  a set  of  tools,  simple 
in  design,  was  built  to  clip  all  sizes  of  plates  at  a total 
cost  of  little,  if  any,  more  than  the  cost  of  one  big  set. 

One  objection  offered  to  this  method  of  handling  all 
sizes  with  one  set  of  tools  was  that  each  plate  would 
have  to  be  handled  twice,  as  only  two  sides  could  be 
clipped  at  once,  but  it  was  shown  that  even  with  this 
handicap  it  would  take  over  five  million  plates  (clipped 
four  sides  at  once)  to  pay  for  the  five  sets  of  tools  and 
their  upkeep.  Therefore  the  set  shown  in  Fig.  2 was 
built  and  operated  successfully  at  a cost  one-third  under 
the  estimate. 

The  operation  of  this  set  of  tools  is  as  follows:  The 
plate  is  placed  on  the  die,  being  located  by  the  stamped 
contour  fitting  over  the  corresponding  nest,  and  as  the 
press  descends  the  blade  A clips  the  front  side  while 


the  blade  B clips  the  right-hand  end.  The  piece  is  then 
reversed  to  clip  the  remaining  sides. 

In  the  punch  holder  is  a pad  C backed  by  the  springs 


D,  which  holds  the  work  firmly  in  the  die  while  the 
blades  are  cutting.  The  blades  are  ground  to  an  angle 
to  give  a shearing  cut. 

The  tools  were  of  the  pillar  types  and  with  them  the 
operator  was  able  to  clip  about  five  thousand  pieces  per 
day,  irrespective  of  the  size  of  the  piece.  A Farrell 
press,  equipped  with  safety  devices  to  prevent  the 
operator  from  getting  caught,  was  used. 


Chilling  a Crosshead  Wristpin 

By  F.  M.  A’Hearn 

In  the  average  repair  shop  where  there  are  seldom  to 
be  found  special  devices  for  the  purpose,  the  turning 
of  a wristpin  in  a crosshead  of  the  type  shown  in  the 
illustration  is  a tedious  operation  and  involves  a lot  of 
hard  labor  for  the  man  who  has  to  rock  the  work  back 
and  forth  while  the  lathe  hand,  with  the  usual  array  of 
bent  tools  and  goosenecks,  endeavors  to  round  up  the 
pin  and  face  the  shoulders. 

Such  a crosshead  was  needed  for  a 17  x 24-in.  locomo- 
tive and,  as  is  usually  the  case,  the  engine  was  being 
held  out  of  service  until  a casting  could  be  made  and 
machined.  To  reduce  the  time  and  labor  required  we 
decided  to  try  casting  the  pin  in  a chill. 


The  gray-iron  bushing  shown  at  the  right  of  the 
sketch  was  made  to  the  required  dimensions  as  to 
length  and  bore,  leaving  a wall  of  about  A in.  It  was 
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then  thoroughly  coated  with  graphite  to  prevent  the 
molten  metal  from  adhering,  and  placed  in  the  mold. 
When  the  casting  had  cooled,  the  shell  of  the  bushing 
was  easily  broken  away  and  we  found  the  bearing  parts 
to  be  in  satisfactory  condition. 

To  lay  out  the  casting  for  finishing  so  that  the  pin 
would  be  square  with  the  planed  surfaces  we  placed  the 
pin  in  a V-block  with  the  crosshead  in  a horizontal 
position  and  scribed  the  lines  as  indicated  upon  the 
outer  surface.  Raising  the  crosshead  to  a vertical  posi- 
tion the  cross  lines  were  laid  out  and  centers  established, 
from  which  we  were  able  to  plane  and  finish  the  casting 
with  the  pin  in  proper  relation  to  the  guides. 

The  job  proved  to  be  satisfactory  in  every  way  and 
the  labor  of  finishing  the  pin  was  saved,  thus  reducing 
by  that  amount  the  time  that  the  locomotive  was  out  of 
service. 


Tool  for  Locating  Watch  Wheels 
for  Piercing  Center  Hole 

By  I.  Bernard  Black 


Making  Long  Screws 

By  R.  G.  Hogg 

On  page  132  of  American  Machinist,  L.  J.  Grinnell 
outlines  some  very  elaborate  methods  of  making  and 
transporting  two  guide  screws  64  ft.  and  74  ft.  long, 
respectively. 

The  factory  situated  next  door  to  the  one  where  I 
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■ In  the  manufacture  of  watches  there  are  many  opera- 
tions, especially  the  blanking  and  piercing  of  the  escape, 
center,  third  and  fourth  wheels,  which  may  cause  a lot 
of  trouble  in  the  time  keep- 
ing. Sometimes  this  is 
due  to  the  wheels  being 
blanked  out  of  round,  or 
to  the  holes  being  pierced 
at  one  side,  the  latter 
cause  being  most  often  the 
case.  When  the  holes  in 
the  wheels  are  not  central, 
a lot  of  friction  is  devel- 
oped in  the  train  and  the 
watch  naturally  stops.  The 
wheels  causing  this  trouble 
have  to  be  replaced,  of 
course,  with  wheels  that 
are  absolutely  perfect  as 
regards  concentricity.  In 
many  cases  ingenious 
methods  have  been  devised 
to  correct  this  fault  and 
most  of  them  have  proved 
successful. 

In  the  illustration  is  shown  a method  adopted  re- 
cently for  accurately  locating  watch  wheels  to  be 
pierced.  Part  A is  the  piercing  punch,  which  is  lightly 
driven  in  the  holder  part  B,  the  upper  part  being  riveted 
over  and  backed  up  by  the  setscrew  C.  The  holder  part 
B is  a drive  fit  in  the  main  holder  part  D,  and  a sliding 
fit  in  part  E,  which  in  turn  is  a sliding  fit  in  parts  D 
and  F.  Part  F is  a sliding  fit  in  part  D,  and  is  attached 
or  rather  held  to  part  D by  two  screws.  The  action  of 
the  holder  is  as  follows : 

When  the  ram  descends,  the  bell-mouthed  piece  F 
centers  the  wheel  in  the  die,  and  recedes  into  part  D 
until  part  E presses  down  on  the  wheel  in  the  die,  thus 
firmly  clamping  it  while  the  piercing  operation  is  done 
by  part  A.  On  the  upward  stroke  of  the  press  parts 
E and  F spring  back  to  their  relative  positions,  the 
operator  takes  the  pierced  wheel  off  the  die  and  is  then 
ready  to  pierce  another.  Centralization  of  the  hole  is 
thus  secured,  and  with  a die  that  will  punch  a truly 
round  wheel,  very  accurate  work  is  produced. 


Springs  to 


LOCATING  AND  PIERCING 
TOOL  FOR  WATCH 
WHEELS 


FIG.  I.  ARRANGEMENT  OF  THE  LATHES 

served  my  time,  and  later  where  I served  two  years, 
had  a regular  habit  of  making  such  screws  64  ft.  and 
68  ft.  long  every  few  days. 

First  the  turner  would  select  a bar  of  steel,  drag  it 
over  the  cobbles  by  divers  means,  center  it  with  the  aid 
of  about  three  helpers  and  juggle  it  into  position  be- 
tween the  lathe  centers.  After  the  thread  was  cut, 
came  the  puzzle  how  to  reverse  ends  in  the  lathe  to 
finish  a thrust  bearing  on  the  other  end.  The  shop 
was  about  76  ft.  long  and  30  ft.  wide  and  freely  dotted 
with  columns  to  support  the  second  story  which  con- 
tained about  40  small  lathes.  The  ground  floor  con- 
tained four  large  and  long  lathes  and  one  pre-historic 
grindstone,  the  arrangement  of  the  tools  being  shown 
in  Fig.  1. 

Now  I am  wondering  how  the  Driggs  Co.  turned  the 
screws  end  for  end.  The  enclosed  crude  diagrams  will 
explain  how  we  turned  them.  The  short  ones  were 
transferred  from  No.  1 lathe  to  No.  2.  The  extra  long 
ones  were  machined  on  lathe  No.  2 (the  longest  in  the 
shop)  and  had  to  be  jockeyed  on  two  or  three  small 
four-wheel  trucks  around  the  block  to  be  turned  and 


FIG.  2.  SWINGING  THE  LONG  SCREWS 
AROI’ND  THE  BLOCK 


then  brought  back  to  the  lathe.  The  route  taken  can 
be  seen  in  Fig.  2. 

William,  or  “Old  Bill,”  who  is  not  yet  sixty  has 
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been  making  these  screws  for  over  twenty-eight  years 
and  as  for  transportation  troubles,  after  he  was  through 
with  his  part  he  didn’t  give  a whoop,  but  we  never 
had  any  complaints  to  my  knowledge. 

Uses  for  Discarded  Taper  Shank  Drills 

By  Frank  C.  Beere 

Taper  shank  drills  that  have  been  worn  out  or  broken 
in  service,  but  of  which  the  shank  is  still  undamaged, 
may  be  used  up  in  several  ways  as  shown  in  the  sketch 
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TOOLS  MADE  FROM  BROKEN  TAPER  SHANK  DRILLS 


herewith.  Lathe  centers,  combination  center-drill  and 
countersink,  counterbores,  end  mills,  Woodruff  key- 
cutters,  and  many  other  similar  tools  may  be  made  from 
these  odd  bits  that  are  usually  thrown  away. 

Cutting  a Key  way  in  a Small  Bushing 

By  Clarence  B.  Coe 

A job  that  caused  us  considerable  trouble  was  the 
cutting  of  a keyway  4 in.  wide  by  A in.  deep  in  a 
bushing  3 in.  long  and  of  1-in.  bore.  As  there  were 


but  a few  pieces  a broach  would  have  been  too  expen- 
sive and  an  ordinary  splining  tool  out  of  the  question 
because  of  the  small  diameter  and  length  of  hole.  We 
finally  disposed  of  the  job  with  the  tool  shown  in 
the  cut. 

A piece  of  1-in.  drill  rod  about  5 in.  long  was  slotted 
by  drilling  a series  of  4-in.  holes  and  filing  to  fit  the 
cutter.  A hole  was  tapped  in  the  end  for  a 4 -in.  screw. 
The  pin  on  which  the  cutter  is  hinged  is  A in.  in 
diameter.  This  may  seem  like  a very  weak  pin,  but  as 
the  strain  comes  almost  entirely  on  the  screw,  a small 
pin  will  stand  up  and  will  not  weaken  the  bar  as  much 
as  a larger  one. 

The  cutter  was  made  of  4 -in.  stock  cut  out  to  about 
the  shape  of  the  sketch.  The  screw  is  a stock  screw 
with  a 60-deg.  point.  The  bar  is  held  in  a tool  having 
a 4-in.  crosshole  near  the  end. 


The  device  was  used  in  a shaper  with  the  apron 
clamped  down,  as  the  cut  comes  on  the  back  stroke.  The 
tool  came  forward,  the  screw  was  given  a slight  turn,, 
which  forced  the  cutter  out  at  each  stroke. 

A Large  Job  in  a Small  Lathe 

By  S.  J.  Morgan 

The  illustration  shows  how  we  turned  the  trunnions 
on  a yoke  for  a concrete  mixer,  in  a lathe  much  smaller 
than  would  have  been  required  to  swing  the  piece.  This 
yoke  was  48  in.  long  and  the  distance  from  center  to 
outside  was  such  that  it  would  have  required  a 48-in. 
lathe  to  swing  it.  We  used  an  18-in.  lathe. 

Little  explanation  is  required.  We  made  a bracket 
to  hold  the  toolbit  and  fastened  it  to  the  large  faceplate 
of  the  lathe.  One  end  of  the  work  was  bolted  to  the 
wings  of  the  lathe  carriage  and  the  other  was  supported 
by  the  tail  center,  the  foot  stock  being  coupled  to  the 


a large  job  in  a small  lathe 


carriage  and  left  loose  upon  the  shears  so  that  it  would 
be  drawn  along  later  by  the  movement  of  the  carriage. 

The  turned  portions  of  the  hubs  were  31  in.  in 
diameter  by  64  in.  long.  The  time  was  about  one  hour. 

Testing  Connecting  Rods — Discussion 

By  Gus  Haessler 

The  method  of  setting  up  for  testing  connecting  rods 
described  by  G.  A.  Luers  on  page  382  of  American 
Machinist,  is  a satisfactory  one;  but  the  use  of  a sur- 
face gage  and  scriber  for  the  purpose  is  justified  only 
when  no  better  means  are  at  hand,  or  when  only  one  rod 
is  to  be  tested,  since  the  scriber  does  not  register. 

Any  one  of  the  small  dial  indicators  now  on  the 
market  may  be  attached  to  a surface  gage  or  to  a height 
gage  by  means  of  small  C-clamps  that  may  be  pur- 
chased for  little  cost.  Assuming  that  the  wristpin  and 
the  mandrel  in  the  connecting  rod  are  true  cylinders 
and  are  parallel  to  the  surface  plate,  a dial  indicator 
would  show  it  by  registering  the  same  at  both  ends, 
while  if  they  were  not  parallel  the  dial  would  indicate  in 
thousandths  of  an  inch  the  amount  of  error. 

In  testing  work  of  the  kind  under  discussion  a height 
gage  and  dial  indicator  is  preferable,  and  the  latter  may 
be  attached  to  the  scriber,  or,  by  removing  the  scriber 
and  yoke,  it  may  be  attached  directly  to  the  sliding  jaw 
with  one  of  the  small  clamps  mentioned  above.  The  in- 
dicator may  be  attached  in  a moment  and  with  this  com- 
bination the  job  may  be  done  more  conveniently. 
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Editorial 


Getting  and  Using  Trade  Information 

THERE  are  many  indications  that  trade  associations 
are  destined  to  play  a big  part  in  the  success  or 
failure  of  individual  businesses  in  any  industry.  This 
does  not  mean  price-fixing  associations,  which  are  not 
likely  to  be  tolerated  under  any  circumstances,  but  asso-' 
ciations  which  will  study  business  conditions  more 
thoroughly  than  can  be  done  by  any  except  the  largest 
of  individual  concerns. 

Anyone  who  endeavors  to  find  accurate  and  compre- 
hensive data  concerning  almost  any  industry  will  be 
amazed  at  the  difficulty  and  at  the  meagerness  of  the 
facts  he  is  able  to  muster.  How  many  know  the  number 
of  firms  engaged  in  their  own  line  of  work,  the  total 
output  in  machines,  the  variety  of  shops  which  utilize 
them,  or  similar  data?  How  many  have  any  data,  ac- 
curate or  otherwise,  as  to  markets  for  special  machines? 

Information  of  this  kind  can  be  satisfactorily  col- 
lected and  digested  only  by  a well  organized  association 
or  a government  department.  The  latter,  not  necessarily 
through  any  fault  pf  its  own,  is  usually  very  slow.  The 
strong  trade  association  is  in  the  best  position  to  do  this 
and  to  distribute  the  information  promptly.  The  feeling 
seems  to  be  growing  that  in  either  case  the  information 
must  be  made  public,  thus  giving  the  greatest  advantage 
to  those  who  use  it  most  intelligently. 

There  is,  unfortunately,  no  sure  way  of  getting  these 
data  into  the  minds  of  those  who  need  them.  Until 
business  men  realize  that  accurate,  last-minute  informa- 
tion of  their  industry  is  more  vital  to  them  than  the 
stock  market  or  the  baseball  score,  industry  and  the 
country  at  large  suffer,  not  to  mention  their  pocketbooks. 

An  unopened  and  unread  business  paper  on  a man- 
ager’s desk  is  an  admission  of  inefficient  planning  of  his 
working  day.  A study  of  the  bank  balance  may  have  a 
more  pressing  appeal  but,  unless  he  also  studies  his 
industry  as  outlined  and  laid  before  him  in  his  business 
papers  and  trade  association  bulletins,  he  may  not  have 
any  bank  balance  to  study. 

Problems  in  Business  Revival 

THE  hopes  of  those  who  had  an  abiding  faith  in  the 
future  of  the  country  are  beginning  to  be  realized. 
Business  is  coming  back,  especially  to  those  who  go  out 
and  get  it.  Those  who  have  decided  that  it  cannot  come 
before  fall  will  probably  find  that  to  be  true — for  them. 
But  when  fall  comes,  they  will  be  several  laps  behind 
those  who  go  after  business  now. 

Only  the  short  sighted,  however,  will  dream  that 
their  troubles  and  anxieties  are  over  because  business 
revival  is  under  way.  In  reality  they  may  have  just 
begun.  Not  anxiety  as  to  meeting  the  payroll  and  keep- 
in  the  sheriff  away,  perhaps,  but  anxiety  as  to  being 
able  to  manage  the  business  so  as  to  have  it  occupy  its 
proper  place  in  the  industry. 

The  real  manager  must  continue  to  look  ahead,  to 
build  for  the  future  as  well  as  for  the  present,  not  in 
enlarging  plant  facilities,  in  many  cases,  but  in  manu- 


facturing and  sales  methods  and  in  both  trade  and  in- 
dustrial relationships.  He  will  avoid  price  juggling  so 
far  as  possible,  as  nothing  is  more  fatal  to  steady 
business  or  the  confidence  of  customers. 

This  is  contrary  to  the  doctrine  of  some  economists 
who  advocate  an  advance  in  price  for  every  increase  in 
demand.  Practical  considerations,  however,  make  this 
inadvisable,  especially  at  a time  when  business  is  on  its 
painful  way  back  to  normal.  Price  changes  should  be 
as  infrequent  as  possible  as  they  shake  confidence  in 
stability,  and  confidence  is  especially  desirable  now. 

Spiral  or  Helical? 

IF  YOUR  hands  were  tied,  could  you  explain  the  differ- 
ence between  a spiral  and  a helix?  We  think  this  a 
pertinent  question,  because  movements  of  the  arms  seem 
to  be  necessary  to  the  average  individual  in  explaining 
the  shapes  of  these  curves.  Because  of  the  fact  that 
the  two  terms  are  used  so  frequently  in  present-day 
practice,  the  difference  should  be  well  understood. 

Before  offering  a definition,  we  might  attempt  to  clear 
our  way  a bit  by  stating  that  we  propose  keeping  to  the 
real  mathematical  meanings  of  the  terms.  True,  this 
action  conflicts  a bit  with  the  ideas  that  are  entertained 
by  many  a good  mechanic  and  engineer.  What  is  more, 
it  conflicts  with  such  authorities  as  Webster  and  many 
standard  handbooks. 

The  confliction  is  justified,  however,  by  the  fact  that 
the  men  engaged  in  a field  requiring  the  accuracy  of 
both  thought  and  workmanship  that  building  machinery 
entails,  have  need  for  the  most  mathematically  correct 
nomenclature,  as  well  as  formulas.  There  is  no  wisdom 
in  applying  two  terms  interchangeably  to  two  different 
things;  we  have  need  for  a specific  name  for  each.  The 
tendency  is  all  toward  the  precise  usage  of  the  terms 
spiral  and  helical,  and  eventually  handbooks  will  not 
present  them  as  synonyms. 

Using  the  term  in  a mathematical  sense,  a helix  is 
that  curve  formed  on  a cylinder  by  a straight  line  lying 
in  a plane  that  is  wrapped  on  the  cylinder.  The  best 
practical  examples  are  ordinary  screw  threads,  worms 
and  some  types  of  reamers.  A spiral,  however,  is  the 
curve  developed  by  a point  moving  about  another  point 
and  continually  receding  from  or  approaching  it.  This 
type  of  curve  is  well  exemplified  by  watch  springs 
and  scroll  plates. 

The  difference  between  the  two  curves  might  be 
summed  up  in  this  way : For  the  spiral,  the  point  about 
which  rotation  occurs  is  fixed,  while  for  the  helix  it 
advances  along  a straight  line.  Furthermore,  the  radius 
to  the  revolving  point  continually  increases  for  the 
spiral,  but  is  constant  for  the  helix. 

The  shop  man  wishes  to  be  correctly  informed  and 
up-to-date  on  matters  of  nomenclature.  However,  he 
certainly  cannot  be  blamed  if  his  ideas  are  incorrect  on 
this  subject,  when  so  frequently  management  does  not 
give  it  sufficient  consideration.  Pay  attention  to  the  use 
of  the  terms,  so  that  they  are  accurately  applied,  par- 
ticularly when  naming  a tool  or  an  operation. 
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Barr  “Autoplex”  Drilling  Machine 

An  automatic  duplex  drilling  machine,  designated  as 
the  "Autoplex,”  has  recently  been  placed  on  the  market 
by  H.  Edsil  Barr,  Erie,  Pa.  The  machine,  shown  in  the 


BARR  ‘'AUTOPLEX”  DRILLING  MACHINE 


accompanying  illustration,  is  intended  for  high-speed 
drilling,  reaming,  facing,  polishing  and  such  operations 
on  small  parts  made  in  large  quantities. 

There  are  two  Bpindles  mounted  on  the  face  of  the 
column,  each  spindle  rotating  in  a square  guide  block  or 
quill.  Noiseless  gears  at  the  upper  ends  of  the  spindles 
transmit  power  from  the  drive  pulley.  This  pulley  has 
three  steps,  so  that  the  speed  can  be  adjusted  to  suit 
either  high-speed  steel  or  carbon-steel  cutting  tools. 
The  feed  and  the  work  chuck  are  operated  by  a separate 
five-step  cone  pulley  mounted  at  the  rear.  One  counter- 
shaft carries  cone  pulleys  to  drive  both  the  pulleys  on 
the  machine. 

The  camshaft  is  mounted  at  the  rear  of  the  machine 
and  geared  to  the  cone  pulley  that  drives  it.  It  carries 
two  pairs  of  cams,  one  for  each  spindle  unit.  Each  large 
cam  has  a follower  running  on  it  and  pivoted  at  the  back 
of  the  frame;  one  of  these  followers  can  be  seen  at  the 
left  of  the  machine  in  the  illustration.  The  end  of  the 
lever  arm  toward  the  spindle  has  a gear  segment  cut 
on  it  that  meshes  with  a rack  on  the  square  spindle 
quill.  The  rise  on  the  cam  is  uniform,  so  that  the  spindle 
feeds  downward  evenly.  It  has  a quick  drop,  however, 
so  that  the  spindle  returns  rapidly  after  the  cutting 
stroke.  The  cams  are  so  set  that  the  spindles  operate 
alternately. 


At  the  end  of  each  camshaft  is  an  internal  cam  con- 
necting by  means  of  a tie  rod  to  the  work-holding 
fixture.  Each  fixture  head  has  four  pockets  to  hold  the 
work.  The  head  is  rotated  one-fourth  of  a turn  after 
each  rise  of  its  spindle.  The  rotation  occurs  when  the 
internal  cam  pulls  the  side  rod  toward  the  rear.  The 
forward  movement  of  the  side  rod  is  without  effect  on 
the  head,  as  this  motion  simply  places  the  dog  in  position 
to  rotate  the  head  another  quarter  turn.  The  head  is 
automatically  locked  in  place  while  the  drill  is  cutting. 
The  position  of  each  work  head  can  be  adjusted  verti- 
cally by  means  of  the  handwheel  beneath  the  head. 

Ordinarily  the  work  is  carried  on  a sheet-metal  con- 
tainer, and  the  operator  feeds  one  head  with  each  hand. 
The  machine  then  does  the  drilling  automatically  and 
drops  the  parts  into  chutes  leading  to  tote  boxes  placed 
at  the  rear.  The  heads  are  removable,  so  that  special 
fixtures  can  be  mounted.  The  machine  can  handle  drills 
or  reamers  up  to  i in.  in  size. 

Bussel  Universal  Bending,  Forming 
and  Shearing  Machine 

A machine  for  bending,  forming  and  shearing  metal 
has  recently  been  placed  on  the  market  by  the  Bussel 
Machine  Co.,  El  Paso,  Texas.  The  machine  is  hand- 
operated  and  furnished  in  three  sizes.  The  smallest  size 
is  intended  for  bench  mounting;  the  medium  size  or 
No.  2 machine  has  only  one  bending  post  and  no  shear- 
ing plate  or  compound  ratchet.  The  machine  illustrated 
is  the  No.  3 size,  is  equipped  for  forming  and  shearing 
and  has  a compound  ratchet  lever. 

No  extra  dies  are  required  to  bend  any  size  of  stock 
within  the  capacity  of  the  machine.  The  stock  is 
securely  held  so  that  it  does  not  slip,  no  matter  to  what 
angle  the  bend  is  made.  The  machine  operates  either 
right-  or  left-handed  and  is  operated  by  one  man.  The 
compound  ratchet  is  not  used  for  light  work,  the  post 


BUSSEL  NO.  3 BENDING,  FORMING  AND  SHEARING 
MACHINE 
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being  equipped  for  direct  pull.  The  work  can  be  easily 
removed,  although  bent  in  the  form  of  a complete  square 
or  circle. 

Small  holes  in  the  table  permit  of  adjustment  of  the 
attachments  to  the  position  desired.  When  the  forming 
and  shearing  plate  is  removed,  all  sorts  of  work,  par- 
ticularly heavy  bending,  can  be  handled.  The  bending 
post  has  four  edges  and  makes  less  than  a quarter  turn 
in  producing  a 90-deg.  angle.  Stock  larger  than  can  be 
placed  in  the  bending  post  edge-wise,  can  be  bent  on 
the  outside  of  the  post.  A 90-deg.  angle  can  be  bent 
accurately  without  the  use  of  a square. 

The  No.  3 machine  has  two  bending  posts,  one  for 
light  and  one  for  heavy  work.  The  small  post  permits 
of  bending  cold  i x 6-in.  and  i-in.  round  or  square 
steel,  and  8 x 6 in.  with  a sharp  corner  hot.  With  the 
large  post,  I x 6 in.  can  be  bent  cold,  1 x 6 in.  with  a 
sharp  corner  and  18  x 6 in.  with  a round  corner  when 
hot,  and  pipe  up  to  2 in.  in  diameter.  The  No.  3 machine 
weighs  840  pounds. 

Warner  & Swasey  Adjustable 
Angle  Cutter  Holder 

An  adjustable  angle  cutter  holder  for  use  on  turret 
lathes  has  recently  been  brought  out  by  the  Warner  & 
Swasey  Co.,  of  Cleveland,  Ohio.  The  purpose  of  the 
device  is  to  eliminate  uncertainty  in  adjusting  cutters 
to  close  limits ; an  adjustment  as  small  as  0.0005  in.  can 
be  made.  A graduated  adjusting  screw  operates  a small 
cutter  slide.  The  lock  screw  is  ordinarily  drawn  up 
lightly  and  kept  in  that  position,  so  that  the  adjust- 


WARNER  & SWASEY  ANGLE  CUTTER  HOLDER 


ment  can  be  made  without  changing  the  tension  of  the 
screw. 

When  turning  to  accurate  size  with  a cutter  head,  at 
least  two  cuts  must  be  taken  over  the  surface.  The 
roughing  cut  should  be  held  within  limits  of  0.004  in., 
which  can  easily  be  done  with  a common  toolholder  by 
tapping  the  cutter  lightly  with  a hammer.  The  finish- 
ing: cut,  however,  requires  considerable  skill  in  adjust- 
ing: the  tool,  to  prevent  moving  the  cutter  too  far  and 
spoiling  the  work.  The  adjustable  angle  cutter  provides 
a positive  means  of  accurately  setting  the  tool,  so  that 
the  work  can  be  easily  turned  to  the  proper  diameter 
in  the  finishing  cut. 

The  head  is  made  of  hardened  steel.  It  is  sufficiently 
strong  to  enable  obtaining  the  same  size  on  each  piece, 
no  matter  if  the  conditions  of  operation  be  severe.  In 
a<l<3ition  to  obtaining  the  original  setting  quickly  and 
easily,  the  exact  size  of  the  work  can  be  maintained  as 
the  cutting  edge  wears  down  and  as  the  machine  warms 
up-  It  should  be  noted  that  cutter  wear  takes  place 
especially  on  the  first  few  pieces  machined  after  grind- 
ing: the  cutter. 


Kleckler  Belt  Shifter 

In  the  accompanying  illustration  is  shown  the 
Klecker  automatic  device  for  shifting  a belt  on  cone 
pulleys.  The  device  has  recently  been  placed  on  the 


KLECKLER  BELT  SHIFTER  APPLIED  TO  LATHE 


market  by  the  Keuka  Industries,  Inc.,  Hammondsport, 
N.  Y.  It  is  intended  for  use  on  all  machines  operated 
by  belts  running  on  cone  pulleys,  and  it  enables  the 
speedy  changing  of  the  belt  from  one  step  to  the  other. 
Its  principal  feature  is  the  fact  that  the  belt  does  not 
slacken  to  a great  extent  during  the  shifting  and  does 
not  permit  of  too  much  slowing  down  or  actual  stop- 
ping of  the  machine.  Only  one  hand  is  necessary  to 
operate  it,  and  the  operator  can  continue  to  give  his 
attention  to  the  work  while  shifting  the  belt. 

A loop  fits  the  belt  at  both  the  countershaft  and  the 
pulley  of  the  machine.  Near  each  end  of  the  mechanism 
is  a weighted  pendulum  pivoted  to  the  outer  ends  of 
the  belt  actuating  levers.  Gear  teeth  on  the  lever  ends 
so  mesh  that  pressure  is  exerted  on  the  belt  at  that 
pulley  on  which  the  move  is  to  be  made  from  the  lower 
to  a higher  step.  The  pendulums  accelerate  the  action 
of  the  shifters.  The  belt  directing  loops  are  so  pivoted 
that  their  sides  remain  parallel  with  the  belt  for  all 
movements.  This  action  prevents  roughing  and  wearing 
the  edges  of  the  belt  during  shifting,  so  that  its  life  is 
prolonged. 

Steel  lacings  can  be  employed,  since  it  is  not  neces- 
sary for  the  operator  te  touch  the  moving  belt  with 
his  hands.  The  belt  can  be  shifted  almost  instantane- 
ously from  one  pulley  to  the  other,  or  can  be  moved 
across  the  entire  range  of  five  speeds  without  appre- 
ciable stop  on  any  one.  It  enables  the  machine  oper- 
ator to  quickly  attain  the  necessary  speed  for  any 
operation,  without  the  necessity  of  moving  from  his 
position  in  front  of  the  work. 

The  device  can  handle  belts  from  2 to  5 in.  in  width 
on  any  standard  machines.  It  can  be  applied  to  most 
lathes  by  securing  it  under  the  rear  cap  bolts.  For 
especially  long  and  heavy  belts,  heavier  pendulums  are 
provided. 
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“Davis”  Valve  Re-seating  and  Boring  Tool 

The  Hinckley  Machine  Works,  Hinckley,  111.,  has 
placed  on  the  market  the  “Davis”  valve  re-seating  and 
boring  tool  for  use  on  cylinder  blocks  of  automotive 


“DAVIS"  VALVE  RESEATING  AND  BORING  TOOL 


engines.  The  tool  in  operation  is  shown  on  the  right 
side  of  the  accompanying  illustration.  It  will  be  noted 
that  the  cutter  bar  is  not  guided  by  only  a small  pilot 
at  the  bottom,  but  a large  bearing  above  the  valve 
seat  holds  it  in  place.  This  bearing  is  in  a plate  or 
holder  that  is  clamped  to  the  top  of  the  block  to  be 
machined.  The  bar  is  inserted  in  the  holder  and  the 
cutter  put  in  place  at  the  bottom  of  it. 

The  cutter  bar  is  turned  by  hand.  The  side  thrust 
is  taken  by  the  holder  so  that  the  seat  is  accurately 
cut.  Feed  is  provided  by  a screw,  so  that  digging-in, 
chattering  or  sliding  over  the  surface  is  prevented. 
The  cutters  are  lathe  tools  made  of  high-speed  steel. 

The  tool  will  re-bore  valve  ports  to  a larger  size,  so 
that  bijger  valves  can  be  employed.  In  renewing  or 
enlarging  ports,  the  contacting  surface  on  the  valve 
seat  can  be  made  narrower.  This  surface  usually  be- 
comes widened  after  continual  use  and  grinding  so  that 
carbon  is  apt  to  injure  the  seat. 

The  set  consists  of  three  boring  bars,  with  A,  g and 
A-in.  pilots,  two  valve  seating  cutters,  one  knurled 
handle  to  turn  the  cutters,  two  boring  cutters,  and  a 
wrench  for  a hexagon  setscrew.  An  attachment  is 
provided  for  handling  the  valve  cages  of  Buick  motors. 
The  parts  are  inclosed  in  a wooden  case,  as  shown  at 
the  left  of  the  illustration.  The  total  weight  is  18  lb., 
or  25  lb.  when  boxed  for  export. 


A General  Method  for  Spring  Design — 
Discussion 
By  A.  J.  Strong 

The  article  under  the  above  title  by  Joseph  Kaye 
Wood,  on  page  757,  Vol.  55,  of  American  Machinist, 
brought  to  my  mind  some  experiences  I had  with 
springs  twenty  odd  years  ago  while  with  the  Western 
Electric  Co.  at  West  and  Bethune  Sts.,  New  York. 

At  that  time  the  Western  Electric  Co.  made  appa- 
ratus for  the  Western  Union  Telegraph  Co.,  and  decided 
to  tool  up  for  telegraph  keys  to  show  costs  which  would 
enable  it  to  get  this  business  which  other  concerns  were 
getting  on  price.  These  instruments  had  a cast  brass 
base  with  the  key  posts  or  uprights  cast  integrally. 
It  was  decided  that  these  bases  could  be  made  at  a 
cheaper  rate  and  more  neatly  if  they  were  punched 


from  sheet  brass  and  if  the  edges  were  finished  by  die 
shaving. 

This  new  method  was  also  applied  to  the  key,  which 
consisted  of  steel  about  A in.  in  thickness,  and  6 in. 
in  length,  and  made  quite  a heavy  job  as  compared 
with  the  run  of  press  work  we  had  been  doing.  It  was 
on  the  dies  for  the  key  that  we  had  our  troubles  with 
the  springs. 

We  designed  and  built  for  each  piece,  four  post  sub- 
presses, placing  the  punch  at  the  bottom,  with  shedders 
to  push  the  punching  back  into  the  stock.  The  avail- 
able press  was  rather  limited  in  height  for  die  room, 
so  there  was  not  space  enough  to  work  in  springs  of 
the  length  we  preferred.  For  pushing  out  the  punching 
we  placed  in  the  top  member  three  springs  of  square 
section,  making  these  of  bar  stock  by  cutting  a thread 
on  the  outside  and  then  boring  out  the  inside  until  the 
spring  section  was  equal  or  exactly  square.  The  thread, 
of  course,  had  been  cut  with  a square  tool.  After 
tempering,  these  made  very  good  springs. 

Things  progressed  nicely  until  we  placed  our  key 
job  in  the  press  to  try  it  out,  and  then  much  to  our 
sorrow  we  found  that  there  was  not  push  enough  in 
our  shedder  springs  to  force  the  punching  ont  of  the 
die.  We  screwed  the  springs  down  to  the  limit  and 
still  they  would  not  shed  the  punching  as  intended. 

We  pulled  the  job  down  and  after  a council  of  war 
decided  to  make  an  additional  set  of  springs  in  the 
same  way  the  first  Bet  was  made,  but  with  an  ontside 
diameter  which  would  allow  them  to  drop  freely  inside 
of  the  first  set.  It  was  further  decided  to  make  the 
holes  in  the  second  set  small  so  the  spring  section  would 
be  rectangular  and  give  more  power.  After  this  sec- 
ond set  of  springs  was  installed,  giving  us  six  instead 
of  three  springs,  the  die  worked  without  trouble  and 
that  part  of  the  problem  was  solved. 

That  was  many  years  ago,  as  man’s  life  is  measured. 

As  I look  back  to  those  rough  days  of  the  “rule  of  the 
thumb”  methods  and  as  I read  the  article  by  Mr.  Wood, 

I thought  how  fine  it  would  have  been  if  we  had  had 
the  formulas  set  forth  by  him  from  which  to  figure  the 
springs  for  our  sub-presses,  so  that  they  could  have 
been  placed  in  the  machine  and  correctly  operated  the 
first  time. 

I have  had  some  experience  with  formulas  and  sys- 
tems in  use  at  the  present  time,  which  fail  to  function 
if  slightly  overloaded,  and  which  are  presumed  to  be  of 
assistance  to  business,  and  when  I read  Mr.  Wood’s 
article  it  occurred  to  me  that  possibly  it  may  at  least, 
in  a general  way,  represent  some  of  the  ills  from  which  / 
present-day  business  is  suffering. 

Grinding  Automobile  Crankshafts 

On  page  505  appeared  the  statement:  “for  grinding  a 
high  tensile  strength  steel  an  aluminous  abrasive  is 
recommended,  while  a carbide  of  silicon  wheel  is  sug- 
gested for  low  tensile  steel.  It  is  the  physical  and  not 
the  chemical  properties  of  the  wheel  which  are  to  be 
considered.”  In  the  last  sentence  the  word  “wheel” 
should  read  “metal.” 

Usually  a silicon  of  carbide  wheel  is  selected  for  low 
tensile  strength  material  such  as  cast  iron,  chilled  iron, 
brass,  aluminum,  marble,  granite,  etc.  All  steel  is  of 
such  high  tensile  strength,  relatively  speaking,  that  it 
is  best  ground  with  grinding  wheels  made  with  alu- 
minum oxide  abrasives. 
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Change  in  Agricultural 
Appropriation  Bill 

The  conferees  on  the  agricultural  ap- 
propriation bill  in  their  report  to  the 
Senate  and  House  state  that  they  have 
stricken  out  the  language  proposed  by 
the  Senate  appropriating  $10,000  for 
the  study  of  standardization  of  farm 
machinery.  This  language  was  to  the 
effect  that  the  investigation  should  be 
by  the  Department  of  Agriculture  in 
co-operation  with  thp  Bureau  of  Stand- 
ards of  the  Department  of  Commerce. 

Railroads  Report  Fewer 
Freight  Cars  in  Use 

Freight  cars  idle  because  of  business 
conditions  totaled  529,884  on  April  23, 
compared  with  491,513  on  April  15,  or 
an  increase  of  38,371,  according  to  re- 
ports just  received  from  the  railroads 
of  the  country  by  the  Car  Service  Divi- 
sion of  the  American  Railway  Asso- 
ciation. 

Of  that  total,  371,764  were  surplus 
freight  cars,  that  is  cars  in  good  repair 
In  excess  of  current  freight  require- 
ments, while  the  remaining  158,120 
' ■ere  freight  cars  in  need  of  repairs  in 
excess  of  the  normal  number  unfit  for 
service. 

Surplus  coal  cars  totaled  229.892,  an 
increase  since  April  15  of  41,974,  while 
an  increase  within  that  period  of  827 
was  reported  for  coke  cars  which  totaled 
3,669.  Surplus  box  cars  numbered 
98,406,  which  was  a decrease  within  ap- 
proximately a week  of  280  cars.  Re- 
ports showed  16,114  surplus  stock  cars, 
which  was  a decrease  of  3,317  since 
April  15  and  miscellaneous  cars  also 
showed  a decrease  of  478  within  the 
same  time. 

Indiana  to  Buy  Road 
Machinery 

The  Indiana  Highway  Commission 
will  soon  purchase  a quantity  of  road 
maintenance  machinery.  The  machin- 
ery will  be  used  largely  to  repair  the 
damage  done  by  floods  over  virtually 
every  section  of  the  state.  The  com- 
mission is  asking  for  bids  on  from  one 
to  four  portable  stone  crushers,  with 
a capacity  of  ?0  to  20  cu.yd.  an  hour; 
cne  to  ten  portable  screening  plants; 
one  to  three  tar  kettles  of  100  to  200 
gal.  capacity;  one  to  fifteen  road  rollers 
of  the  three-wheel  variety  and  10-ton 
weight;  forty  to  one  hundred  and  fifty 
wagon  screens;  six  to  twenty-five  con- 
crete mixers;  ten  to  twenty  road 
graders  and  two  to  four  contractors’ 
plows.  The  commission  also  will  pur- 
chase from  100  to  200  drag  scrapers 
and  from  fifteen  to  thirty-five  wheel 
scrapers  for  use  in  excavating. 

Thousands  of  dollars  worth  of  public 
property  was  destroyed  by  the  recent 
floods  and  the  state  is  taking  immediate 
steps  to  rebuild  roads,  bridges,  wharves 
and  dams. 


European  Conditions  Main 
Topic  of  U.  S.  Cham- 
ber Meeting 

The  main  topic  of  the  tenth  annual 
meeting  of  the  Chamber  of  Commerce 
of  the  United  States  will  be  “European 
Conditions  and  Their  Effect  upon  Ameri- 
can Business.”  This  meeting  will  be 
held  in  Washington,  D.  C.,  May  15  to  18. 

Discussion  of  manufacturing  ques- 
tions will  take  place  at  two  group 
sessions,  which  are  being  arranged  by 
the  fabricated  production  department  of 
the  National  Chamber.  The  lowering  of 
costs  and  stabilizing  of  production  is  a 
subject  which  will  attract  manufac- 
turers to  the  first  group  session.  This 
subject  will  be  handled  by  a large  manu- 
facturer whose  name  will  be  announced 
later. 

Another  step  in  the  reduction  of 
economic  waste  will  be  taken  by  the  dis- 
cussion of  simplifying  variety  and 
standardization.  This  subject  will  be 
presented  by  W.  A.  Durgin,  of  the  De- 
partment of  Commerce.  An  interesting 
report  of  cut-outs  made  in  nearly  fifty 
articles  of  common  use  will  show  the 
trend  of  this  kind  of  economy. 

Uniform  methods  of  cost  reckoning  as 
an  aid  in  expediting  production  is  to 
be  discussed  by  a Western  expert  who 
will  show  how  it  can  be  done. 

The  practical  study  of  business  cycles 
to  increase  continuity  of  employment  is 
the  subject  with  which  Wesley  Claire 
Mitchell,  an  economist  of  national 
prominence,  will  deal. 

On  the  second  day  group  meetings  will 
discuss  manufacturing  problems  as  they 
relate  to  the  general  subject  of  the 
meeting. 

This  naturally  divides  itself  into  two 
principal  divisions,  the  manufacturing 
situation  in  Europe  and  the  importance 
of  foreign  trade  to  domestic  production. 

The  merchant  marine  committee  of 
the  chamber  was  asked  to  examine  the 
Hague  Rules  and  report  its  conclusions. 
This  committee  has  now  presented  a 
report  in  which  it  states  that  the  Hague 
Rules  represent  an  important  step 
toward  the  definiteness  and  uniformity 
which  are  important  both  for  shippers 
and  ocean  carriers  and  they  should  be 
supported. 

The  question  of  endorsement  of  the 
Hague  Rules  will  be  placed  by  the  direc- 
tors before  this  meeting  for  considera- 
tion and  such  action  as  the  chamber 
may  think  appropriate. 


Bill  for  8-Hour  Day 

Senator  Moses,  of  New  Hampshire, 
has  introduced  a bill  in  Congress  to 
establish  the  8-hour  day,  effective  Jan. 
1,  next,  in  mines,  quarries,  mills  can- 
neries, workshops,  factories  or  manu- 
facturing establishments  whose  products 
enter  interstate  commerce.  Violation 
of  the  law  would  subject  the  offender 
to  a fine  of  not  less  than  $100  and 
not  more  than  $1,000,  or  imprisonment 
for  one  year  or  both. 


Loans  to  Aid  Export  Trade 
Paid  Back 

The  War  Finance  Corporation  has  an- 
nounced that  the  advance  of  $5,000,000 
to  _ the  Baldwin  Locomotive  Works, 
Philadelphia,  Pa.,  made  on  Jan.  15, 
1920,  for  the  purpose  of  financing  the 
exportation  of  locomotives,  has  been 
repaid  in  full  eight  and  one-half  months 
in  advance  of  the  date  of  maturity. 

The  corporation  also  announced  that 
the  advance  of  $4,000,000  to  the  Inter- 
national Harvester  Co.,  Chicago,  111., 
made  in  the  spring  of  1920  for  the 
purpose  of  financing  the  exportation 
of  agricultural  machinery  and  imple- 
ments, has  likewise  been  repaid  in  full 
about  one  year  in  advance  of  the 
maturity  dates. 


Shipping  Board’s  Plan 

In  a report  to  Congress  analyzing  the 
proposed  plan  of  government  aid  to 
shipping,  the  Shipping  Board  states 
that  considerations  of  marine  design  and 
construction  justify  the  differential  plan 
of  government  aid  based  on  speed,  ton- 
nage and  distance  covered  in  the  foreign 
trade,  ranging  from  2 cents  per  gross 
ton  on  ships  making  13  knots  an  hour, 
to  2.1  cents  per  gross  ton  on  those 
making  23  knots  and  over.  The  board 
points  out  that  increased  speed  above 
16  knots  per  hour  involves  a greater 
expenditure  for  high  power  machinery 
and  greater  cost  of  fuel  consumed. 


Farm  Machinery  Totaled 
Half  Billion  in  1920 

Farm  machinery  to  the  value  of 
$536,945,000  were  manufactured  in  the 
United  States  during  the  year  1920,  and 
all  but  $66,626,000  worth  were  sold  at 
home,  according  to  a circular  just  issued 
by  the  United  States  Department  of 
Agriculture. 

The  extensive  use  in  agriculture  of 
farm  machinery  is  clearly  reflected  in 
the  circular,  which  contains  definite  in- 
formation concerning  the  number  and 
value  of  tractors,  farm  implements, 
vehicles,  and  other  items  of  equipment; 
the  extent  to  which  farmers  purchased 
different  sizes  and  types,  and  the  kinds 
and  numbers  exported.  Data  collected 
from  583  manufacturers  were  used  in 
making  up  the  tables.  Figures  are 
given  for  gas  tractors,  steam  traction 
eng  nes,  plows  and  listers,  and  tillage 
implements,  as  well  as  planting,  cul- 
tivating, haying,  and  harvesting  ma- 
chinery, machines  for  preparing  crops 
for  market  use,  and  horse-drawn 
vehicles. 

The  circular  also  contains  data  on 
the  various  kinds  of  machines  in  the 
different  classifications,  from  wood- 
saws  to  sirup  evaporators.  Although 
a few  firms  refused  to  give  data  on 
their  business,  enough  was  secured  to 
make  the  figures  dependable  and  fairly 
representative  of  the  industry. 
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Spring  Inspection  Meeting  of  Connecticut  Sections 
of  AJ5JM.E.  and  A.S.S.T. 


About  250  people,  members  and 
friends  of  the  Connecticut  sections  of 
the  American  Society  for  Steel  Treating 
and  the  American  Society  of  Mechanical 
Engineers  were  the  guests  of  the  New 
Departure  Manufacturing  Co.,  Bristol, 
Conn.,  on  Saturday  April  29.  The  group 
is  shown  in  the  picture  below. 

Assembling  at  nine  o’clock,  the  party 
was  divided  into  groups  of  fifteen,  each 
group  under  the  guidance  of  a member 
of  the  company’s  engineering  or  pro- 
duction staffs.  The  morning  was  de- 
voted to  an  inspection  of  the  plant, 
which  was  in  full  operation.  Starting 
at  the  receiving  sheds  where  the  raw 
material  is  delivered  directly  from  the 
railroad  sidings,  the  parties  were  con- 
ducted through  the  extensive  forge 
shops,  the  annealing  and  carburizing 


departments,  and  were  given  a glimpse 
of  the  chemical  and  physical  test 
laboratories  by  means  of  which  a close 
watch  is  maintained  upon  the  quality  of 
material  entering  into  the  New  De- 
parture product,  which  consists  mainly 
of  ball  bearings. 

Considerable  time  was  spent  in  the 
heat-treating  department,  in  which  the 
members  of  the  party  were  particularly 
interested,  as  it  represents  one  of  the 
most  complete  and  up-to-date  installa- 
tions in  existence  for  the  automatic  con- 
trol of  temperatures  and  heat  periods. 

A vtsit  to  the  company’s  extensive 
ball  plant  followed,  and  from  thence  the 
arty  traced  the  evolution  of  a ball- 
earmg  through  grinding,  assembling, 
inspecting  and  testing  processes  to  the 
display  rooms  where  every  kind  of  bear- 


ing made  by  the  company  was  on 
exhibition. 

At  noon  a lunch  was  served  in  the 
cafe  of  the  Endee  Inn,  and  after  an 
hour  for  rest  and  recreation  the  party 
was  conducted  through  the  administra- 
tion building  where  the  executive 
machinery  of  the  company  was  ex- 
plained to  the  visitors. 

In  the  afternoon  a mass  meeting  was 
held  in  the  rooms  of  the  Endee  Club 
where  F.  P.  Gilligan,  national  president 
of  the  A.  S.  S.  T.,  presided.  President 
DeWitt  Page,  in  the  name  of  the  New 
Departure  Co.,  bade  the  guests  welcome, 
after  which  W.  H.  Eiseman,  secretary 
of  the  A.  S.  S.  T.,  delivered  an  address 
on  the  general  subject  of  heat-treating, 
followed  by  an  interesting  talk  on  the 
“Fatigue  of  Metals,”  by  Prof.  H.  F. 
Moore  of  the  University  of  Illinois. 

During  the  lunch  hour  the  party  was 
photographed  on  the  lawn  in  front  of 
the  administration  building. 
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SPRING  INSPECTION  MEETING  OP  THE  AMERICAN  SOCIETY  FOR  STEEL,  TREATING  AND  THE  AMERICAN  SOCIETY 
OP  MECHANICAL  ENGINEERS,  CONNECTICUT  SECTIONS.  AT  THE  PLANT  OP  THE 
NEW  DEPARTURE  MANUFACTURING  CO.,  BRISTOL,  CONN. 


Engineering  Council  Flays 
1 Patent  Legislation 

Pending  patent  legislation  was  de- 
nounced as  “dangerous  and  destructive 
of  the  American  patent  system,”  be- 
fore the  Senate  Patents  Committee  in 
Washington  on  May  1,  by  a delegation 
from  American  Engineering  Council  of 
the  Federated  American  Engineering 
Societies.  Edwin  J.  Prindle,  of  New 
York,  chairman  of  the  council’s  patents 
committee,  voiced  the  protest  of  the 
engineers  against  the  passage  of  the 
Stanley  and  Ladd  bills,  saying  that  the 
poor  inventor  would  be  injured  and  that 
the  American  patent  system  would 
degenerate  into  a position  of  the  second 
or  third  class. 

The  bills  attacked  were  the  Stanley 
Bill,  S-3325,  providing  for  the  granting 
of  compulsory  licenses  where  patents 
have  not  been  worked  to  a reasonable 
extent  within  a reasonable  time  (which 
amended  Section  4887  of  the  Revised 
Statutes  of  the  United  States)  ; which 
bill  was  replaced  by  Stanley  Bill,  S-3410, 
which  applied  the  same  amendment  to 
Section  4886  of  the  Revised  Statutes. 

The  former  Stanley  Bill  might,  in  ef- 
fect, apply  only  to  foreign-owned 


American  patents,  but  the  substitute 
bill  would  unquestionably  apply  to  all 
United  States  patents,  whether  owned 
by  American  citizens  or  aliens.  The 
questions  of  whether  a patent  had  been 
worked  to  a reasonable  time,  are  to  be 
decided  by  the  Commissioner  of  Patents 
or  such  other  governmental  agency  as 
the  President  shall  designate.  The 
Ladd  Bill,  S-3297,  was  also  introduced, 
and  this  bill  provides  that  patents  shall 
lapse  if  not  worked  within  five  years 
after  they  are  granted,  or  two  years 
after  they  have  been  assigned. 

These  bills  would  so  lessen  the  value 
of  patents  that  the  incentive  to  produce 
inventions  would  be  so  greatly  de- 
creased as  to  put  our  American  patent 
system  in  the  position  of  a second  or 
third  class  system  and  deprive  our 
country  of  that  incentive  to  invent 
which  has  made  us  the  foremost  coun- 
try in  inventiveness,  in  manufacturing, 
and  in  agriculture. 

The  object  of  the  bills  is  to  throw 
German-owned  American  patents  open 
to  American  use  and  prevent  the  Ger- 
mans from  manufacturing  in  Germany 
and  importing  here,  while  restraining 
the  use  of  their  inventions  here  through 
their  American  patents. 


Government  Economy  in  Use 
of  Machinery 

Economies  in  government  depart- 
ments covering  machinery  during  the 
year  which  will  end  June  30  have  been 
reported  to  Congress  by  the  Budget 
Bureau.  There  have  been  savings  of 
$165,000  at  the  Frankford  arsenal; 
$193,000  at  Rock  Island;  $40,000  at  the 
Aberdeen  Proving  Ground;  and  $92,000 
at  the  Pieatinny  Arsenal.  The  Navy 
Bureau  of  Engineering  reports  a sav- 
ing of  $30,000  in  the  construction  of 
a machinery  plant  at  the  Cavite,  P.  I., 
naval  station,  and  a $9,000  saving  in  a 
plant  at  Olongapo,  P.  I.  The  Bureau 
of  Standards  reports  savings  in  its 
invesigations  on  testing  machines, 
mechanical  apparatus  and  standard- 
ization. 

The  Navy  Bureau  of  Engineering  re- 
ports a saving  of  $90,000  in  the  fitting 
out  of  vessels,  recently  acquired  from 
the  Shipping  Board,  with  pumps, 
evaporators,  generators  and  refriger- 
ating machinery,  by  employing  used 
material. 

The  report  was  received  with  favor- 
able comment  in  Congress. 
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The  Business  Barometer 

This  Week’s  Outlook  in  Commerce,  Finance,  Agriculture  and  Industry 
Based  on  Current  Developments 

BT  THEODORE  H.  PRICE 
Editor,  Commerce  and  Finance,  Hew  York 

( Copyright , Theodore  B.  Price  PubUehing  Corporation,  18  Bxohange  Place,  New  York) 

The  spotlight  of  optimism  was  shifted  holdings  are  sold  the  arrangement  are  going  abroad  this  summer.  In  that 
from  the  Stock  Exchange  to  the  com-  would  not  seem  to  be  one  that  will  event  an  immediate  tightening  of  the 
modity  markets  last  week.  Grain,  cot-  further  advance  the  market.  But  the  money  market  may  be  anticipated,  for 
ton,  coffee,  steel,  copper,  lumber,  wool,  public  has  preferred  to  regard  it  other-  our  bankers  have  always  been  hyper- 
silk, rubber,  hides,  and  even  burlaps  wise  and  those  who  could  not  be  induced  sensitive  to  a loss  of  gold, 
with  its  humble  parent,  jute,  are  all  in  to  buy  coffee  at  six  cents  a pound  are  There  has  been  a slight  lull  in  the 

some  degree  higher.  now  taking  it  eagerly  at  ten  cents.  security  markets.  Bonds  are  quieter 

Sugar  is  about  the  only  important  The  advance  in  burlaps  and  jute  is  and  some  stocks  have  shown  a reac- 
staple  that  showed  a lagging  tendency,  attributed  to  a shortage  in  the  supply  tionary  tendency  but  the  oil  shares  are 
This  was  due  to  the  difficulties  of  a that  was  known  but  unappreciated  until  higher  on  the  expectation  of  an  advance 
Cuban  banking  house  whose  failure  was  a general  improvement  in  trade  which  in  petroleum  and  the  rails  are  daily 
narrowly  averted,  but  the  fact  that  the  led  to  a demand  for  more  bags  and  becoming  more  responsive  to  rumors  of 
much  talked  of  Cuban  surplus  has  been  bagging  brought  it  into  relief.  consolidations  that  appeal  to  the  public 

so  rapidly  distributed  that  stocks  on  the  But  the  improvement  in  the  markets  imagination  with  increasing  force, 
island  are  now  down  to  last  year’s  level  for  raw  materials  has  not  yet  reached  From  Chicago,  for  instance,  it  is  re- 
suggests a situation  to  which  the  trade  the  jobbing  or  the  retail  trade.  It  is  ported  that  the  Frisco  system  is  nego- 
cannot  long  be  oblivious.  still  confined  to  the  basic  staples  out  tiating  for  the  purchase  of  the  Inter- 

Dealers  in  the  other  articles  named  of  which  the  things  that  are  sold  over  national  & Great  Northern,  now  in  the 

explain  the  advance  in  each  by  refer-  the  counter  are  made.  hands  of  a receiver.  I do  not  know  that 

ence  to  some  technical  influence,  but  to  There  is  and  always  will  be  a notice-  the  report  has  any  foundation  in  fact, 
the  student  of  underlying  conditions  an  able  interval  between  activity  in  the  but  such  a deal  if  carried  out  would 
improvement  which  is  so  all  inclusive  raw  materials  and  an  increased  dis-  bring  another  major  railway  system 
has  a significance  that  overshadows  the  tribution  of  the  things  into  which  they  into  being  and  the  mere  suggestion  of 
details  which  would  have  beer,  ignored  are  converted  by  the  processes  of  in-  it  inflames  speculation, 
if  the  public  were  not  in  a mood  to  dustry.  This  interval  represents  the  Then  there  are  the  operations  of  the 
interpret  them  bullishly.  time  required  for  manufacture.  Aver-  Van  Sweringen  brothers  of  Cleveland. 

aging  it  at  two  months  the  indicated  They  have  already  acquired  control  of 
Commodities  Higher  revival  in  distributive  trade  is  due  the  Nickel  Plate,  the  Lake  Erie  & West- 

Thus  wheat  is  higher  because  it  has  about  July  1 to  15  and  it  may  be  ex-  ern  and  the  Clover  Leaf.  They  are 
suddenly  been  discovered  that  the  sea-  pected  around  that  time  unless  there  is  pictured  as  Harriman’s  successors  with 
son  is  late  and  the  indicated  demand  for  widespread  crop  failure  or  some  other  an  -imbition  to  create  a new  trunk  line 
export  large — but  this  is  hardly  news.  t>reat  disaster.  in  the  central  West  by  consolidation. 

Corn  is  slightly  higher  “in  sympathy”  There  are  many  premonitory  signs  The  idea  may  be  fanciful  but  under 
with  wheat,  but  sympathy  is  not  a which  justify  a prediction  so  precise,  present  conditions  it  has  plausibility 
concrete  thing — it  is  an  emotion.  In  the  drygoods  market,  particularly,  and  the  public  who  are  fond  of  romance 
the  South  the  temperatures  have  been  many  contracts  for  the  future  delivery  in  the  railway  world  are  ready  to  be- 
low, the  Mississippi  has  carried  away  of  both  cotton  and  woolen  material  are  lieve  it.  Their  mood  has  changed  and 
some  levees  and  the  Government  has  being  made.  Business  is  decidedly  more  from  having  been  unwilling  to  believe 
published  a statement  which  indicates  “ctive,  but  immediate  delivery  cannot  that  prosperity  would  ever  return  they 
that  the  consumption  of  cotton  is  or  be  had  because  stocks  are  light.  are  now  confident  that  it  is  here  and 

soon  will  be  as  large  as  it  was  before  Railroad  earnings  for  March  were  at  will  last  indefinitely, 
the  war  - the  rate  of  6 per  cent  annually  on  the 

To  these  facts  the  sharp  advance  in  accepted  valuation  of  the  properties  and  Signs  Unheeded 

cotton  is  attributed,  but  they  have  been  “*e  credit  of  the  roads  is  so  much  im-  The  unsettled  coal  strike  is  therefore 

known  and  pointed  out  for  some  time.  Proyed  that  they  are  able  to  buy  more  ignored.  So  is  the  textile  strike.  A 

The  advance  in  steel,  copper  and  equipment  and  make  necessary  improve-  bonus  bill  that  will  ultimately  cost  over 
building  materials  is  related  to  the  in-  me,\  four  billion  dollars  seems  to  have  lost 

crease  in  new  construction  but  it  has  A better  demand  for  mercantile  its  terror,  despite  the  fact  that  the  pub- 

been  stressed  in  these  letters  for  weeks,  credit,  and  bank  clearings,  which  are  ijc  debt  increased  $45,500,000  in  April 

Silk  is  up  from  30  to  50  cents'  a now  running  more  than  20  per  cent  and  the  internal  revenue  decreased 

pound  and  some  in  the  trade  say  that  ?ver  *as*  yeaT>  ^re  °rH'er  evidences  of  $875,000,000  during  the  nine  months 

the  advance  is  due  to  Japanese  specula-  “creased  activity.  They  lead  me  to  ending  March  31,  chiefly  as  a result  of 
tion,  but  the  truth  seems  to  be  that  aSaln  advise  prospective  borrowers  to  the  falling  off  in  income  and  excess 
American  distributors  have  sensed  a 5?ake  their  credit  arrangements  now.  profits  taxes. 

better  demand  for  silk  fabrics.  Rubber  The  weekly  statement  of  the  Federal  The  practical  failure  of  the  Genoa 
is  not  much  higher,  but  it  is  steadier  Reserve  system  snows  a decline  of  Conference  and  a civil  war  in  Chini 
on  the  increased  demand  for  tires  which  nea.  y ~ P ®r  cent  m the  reserve  ratio  are  also  unheeded,  for  the  delusion  that 
has  been  for  some  time  predicted.  which  has  fallen  from  78.3  to  76.7  per  sbe  is  independent  of  the  rest  of  the 

Wool  is  worth  more  in  America  and  cent*  world  is  again  taking  hold  of  America, 

the  wool  merchants  say  that  the  foreign  Credit  Expanding  It  is  the  anasthesia  of  secondary 

markets  are  advancing,  but  the  fact  is  inflation.  The  anasthetic  is  the  gold 

that  the  improvement  is  a reflection  of  For  the  first  time  in  many  weeks  the  we  have  been  importing.  We  are  just 

the  world's  increased  purchasing  power,  gold  held  has  not  increased  and  the  New  beginning  to  feel  its  effect.  Itr  will  last 
Coffee  has  recovered  the  decline  re-  York  bank  has  in  fact  lost  $24,000,000  as  long  as  we  can  borrow  easily  and 
corded  last  week  because  the  short  time  of  its  gold  which  has  been  transferred  cheaply.  There  is  no  indication  of  its 
'offee  loans  to  the  Brazilian  government  to  the  other  banks.  This  connotes  an  immediate  ending  and  before  it  passes 
lave  been  refunded  in  a 30-year  bond  expansion  of  credit  and  circulation  in  we  may  witness  one  of  the  greatest 
issue  for  £9,000,000,  which  is  being  the  interior,  and  the  strength  of  all  speculative  movements  that  has  ever 
offered  simultaneously  in  New  York  foreign  exchange  except  marks  suggests  swept  the  country, 
and  London.  Inasmuch  as  it  would  that  it  is  quite  possible  that  we  may  Those  who  can  go  with  the  tide  with- 
appear  that  the  4,535,000  bags  of  coffee  soon  have  to  export  some  gold  against  out  surrendering  themselves  to  it  and 
pledged  for  the  security  of  this  loan  the  European  bond  issues  recently  being  swept  away  will  indeed  be  for- 
have  all  been  bought  and  that  no  more  placed  here  and  the  expenditures  of  tunate.  The  wisest  men  never  try  to 
can  be  purchased  except - as  present-  tb«*  —^ny  tourists  who  have  gone  af  let  the  top  of  the  market. 
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The  Trend  of  Business  Im- 
provement— Plants 
Resuming 

The  Missouri,  Kansas  & Texas  Rail- 
road Co.  has  resumed  operations  at  its 
shops  at  Sedalia,  Mo.,  following  a shut- 
down since  Jan.  19.  The  plant  will  be 
run  on  a piece-work  basis,  giving  em- 
ployment to  about  500  men. 

The  Buick  Motor  Co.,  Flint,  Mich., 
is  increasing  its  production  schedule  for 
the  second  quarter  of  the  present  year, 
totaling  about  40  per  cent  over  the 
output  for  the  first  three  months,  or 
approximately  27,000  cars  as  compared 
with  19,000  in  the  Januaiy- March 
period.  The  company,  a division  of  the 
General  Motors  Corporation,  will  take 
over  the  plant  «f  the  Scripps-Booth 
division  at  Detroit,  and  will  operate 
an  assembly  unit  at  this  point. 

The  Cleveland  Tractor  Co.,  Cleveland, 
Ohio,  manufacturer  of  motor-tractors, 
has  adopted  a capacity  schedule  at  its 
plant,  with  full  working  force  oper- 
ating under  full  time.  Around  the  first 
of  the  year  the  plant  was  running  at 
less  than  40  per  cent  of  normal. 

The  Packard  Motor  Car  Co.,  Detroit, 
Mich.,  is  increasing  production  50  per 
cent  in  all  departments,  and  will  add 
about  1,000  men  to  the  working  force. 
The  plant  has  been  giving  employment 
to  about  5,500  operatives,  an  advance 
of  1,600  since  the  first  of  the  year. 

Durant  Motors,  Inc.,  New  York,  N.  Y., 
has  arranged  a production  schedule 
providing  for  a minimum  of  200,000 
automobiles  during  the  next  year,  di- 
vided into  120,000  Star  cars,  and  80,000 
Durant  machines. 

The  American  Car  and  Foundry  Co. 
has  increased  production  to  a normal 
basis  at  its  Memphis,  Tenn.,  works,  and 
the  regular  working  force  is  being  em- 
ployed for  the  first  time  in  many 
months.  All  other  plants  of  the  com- 
pany are  now  on  a capacity  basis.  A 
recent  order  includes  1,700  freight  cars 
for  the  Chesapeake  & Ohio  Railroad  Co. 

The  Verona  Steel  Castings  Co., 
Verona,  Pa.,  has  resumed  operations  at 
its  plant,  following  a shut  down  for 
more  than  a year.  Employment  will 
be  given  to  about  800  men. 

Following  an  increase  in  the  manu- 
facture of  Knight  motors  to  a basis  of 
100  a day,  the  Wilson  Foundry  and 
Machine  Co.,  Pontiac,  Mich.,  is  planning 
to  advance  the  output  to  150  motors 
daily,  a maximum  production,  with 
extra  working  shifts. 

The  American  Tube  and  Stamping 
Co.,  Bridgeport,  Conn.,  is  arranging  for 
the  immediate  resumption  of  opera- 
tions at  its  steel  plant,  which  has  been 
closed  for  about  fifteen  months  past. 
The  company  has  adopted  a capacity 
schedule  at  its  cold  rolling  mills. 

The  Ford  Motor  Co.,  Detroit,  has 
scheduled  a production  of  120,000  cars 
during  May,  making  the  highest  output 
ever  attained  at  the  plant.  From  6,000 
to  8,000  men  will  be  added  to  the 
present  working  force  of  37,000  oper- 
atives. The  former  high  mark  in  manu- 
facture was  in  August,  1921,  when  the 
output  reached  110,000  cars  with  the 
employment  of  approximately  40,000 
men. 


The  National  Acme  Co.,  Cleveland, 
Ohio,  has  advanced  production  at  its 
plant  and  is  now  running  at  better  than 
90  per  cent  of  capacity.  Further  in- 
crease is  expected  at  an  early  date. 
A large  part  of  the  output  is  devoted 
to  radio  equipment  and  parts. 

The  Iron  City  Pipe  and  Foundry  Co., 
Birmingham,  Ala.,  has  adopted  a ca- 
pacity schedule  at  its  plant.  A large 
portion  of  the  present  output  is  for 
shipments  to  South  America  and  Cuba. 

The  Chevrolet  Motor  Co.,  Flint, 
Mich.,  a division  of  the  General  Motors 
Corporation,  has  inaugurated  a night 
shift  at  its  plant  for  the  first  time  in 
a number  of  months.  The  plant  is 
operating  on  a basis  of  800  motors  and 
900  axles  per  day,  with  the  employment 
of  approximately  3,000  workers. 

Ambrose  Swasey  Elected 
to  Academy  of  Sciences 

Ambrose  Swasey,  president  of  the 
Warner  & Swasey  Co.,  Cleveland,  Ohio, 
was  elected  to  membership  in  the 
National  Academy  of  Sciences,  at  the 
annual  meeting  held  in  Washington  on 
April  26. 

The  National  Academy  of  Sciences  is 
an  organization  incorporated  by  an  Act 
of  Congress  on  March  3,  1863,  and  ap- 
proved by  President  Lincoln,  to  inves- 
tigate, examine,  experiment  and  report 


AMBROSE  SWASEY 


on  any  subjects  of  art  or  science  when 
called  upon  to  do  so  by  any  department 
of  the  Government.  Members  of  the 
Academy  are  grouped  into  committees 
of  mathematics,  astronomy,  physics, 
engineering,  chemistry,  and  others. 

Mr.  Swasey  is  also  a member  of  the 
National  Research  Council,  which  was 
organized  in  1916  at  the  request  of 
President  Wilson,  under  the  charter  of 
the  National  Academy  of  Sciences. 

This  honor  was  conferred  upon  Mr. 
Swasey  more  especially  on  account  of 
his  achievements  in  the  design  and 
construction  of  telescopes  ana  other 
scientific  instruments  of  precision.  He 
established  the  Engineering  Foundation 
and  is  an  honorary  member  of  a num- 
ber of  leading  American  and  European 
scientific  and  engineering  organizations, 
as  well  as  an  officer  of  the  Legion  of 
Honor,  of  France. 


Chicago  Letter 

Business  figures  for  the  month  of 
April  show  a slight  increase  over  those 
of  March  and  the  first  week  of  May 
has  shown  a further  improvement  to- 
wards an  industrial  revival.  The  in- 
crease in  the  number  of  inquiries  and 
sales  in  the  last  few  days,  together 
with  the  fact  that  a number  of  large 
corporations  are  advertising  extensively 
for  help,  shows  that  confidence  has 
been  restored  to  industry.  There  is 
no  doubt  in  the  minds  of  those  who 
have  followed  past  history  that  the 
next  few  years  will  make  up  for  the 
years  in  which  production  has  been  at 
a standstill. 

The  Chicago,  Burlington  & Quincy 
has  issued  its  long  expected  list  which 
calls  for  approximately  eighty  machine 
tools.  The  Santa  Fe  has  made  a few 
additional  inquiries  and  is  expected  to 
place  orders  shortly  for  a number  of 
machines. 

During  the  month  of  April  permits 
for  1,315  buildings  were  issued  in  Chi- 
cago, calling  for  an  expenditure  of  $17,- 
078,560,  which  is  about  $2,000,000  lower 
than  last  month  and  a little  less  than 
$2,000,000  more  than  for  the  same 
month  last  year.  The  gain  in  number 
of  buildings  over  last  year  amounts  to 
782.  There  is  an  evident  increase  in 
building  activities  among  residential 
properties. 

The  New  York  Car  and  Wheel  Co. 
recently  purchased  a fifteen  acre  tract 
adjoining  the  Standard  Steel  Car  Co. 
plant  at  Hammond,  Ind.,  for  the  re- 
ported sum  of  $18,000.  This  firm  will 
start  construction  shortly  on  a $250,000 
building  which  when  completed  will 
employ  approximately  250  men.  Gost- 
lin,  Meyn  & Hostings,  Inc.,  handled 
the  deal  and  report  having  sold  sites  to 
two  other  big  industries,  details  of 
which  they  will  give  out  later. 

Among  the  corporations  formed 
lately  are:  Advance  Radio  Co.,  169  N. 
Jefferson  St.,  Chicago,  to  deal  in  and 
manufacture  radio  outfits  and  electrical 
appliances;  Theodore  Stone,  11  S.  La- 
Salle St.  is  one  of  the  incorporators. 
The  Airphone  Development  Oo.,  Ill 
West  Washington  St.  was  recently  in- 
corporated with  a capital  of  $20,000  to 
manufacture  and  deal  in  radio  equip- 
ment. The  incorporators  are  Louis 
Grossette,  W.  E.  Hooper  and  W.  P.  Mc- 
Cracken, Jr. 

The  Board  of  Education  of  Milwau- 
kee, Wis.,  has  issued  a list  of  machinery 
for  which  it  is  in  the  market.  The  list 
is  reported  to  be  fairly  large. 

Longstreth  Medals 
for  Inventors 

At  the  April  meeting  of  Franklin 
Institute,  of  the  State  of  Pennsylvania, 
the  committee  on  science  and  the  arts 
awarded  Edward  Longstreth  medals  to 
four  men  who  have,  through  their  im- 
provements in  scientific  invention, 
aided  the  progress  of  industry. 

The  first  award  was  made  to  Joseph 
F.  Keller,  of  New  York,  for  his  in- 
vention of  an  automatic  die  cutting 
machine.  Another  award  was  to 
Samuel  T.  Freas,  of  Trenton,  N.  J.,  for 
his  interlocking  tooth  saw.  Medals 
were  also  presented  to  Charles  F. 
Wallace  and  Martin  F.  Tieman,  of 
Newark,  N.  J.,  for  their  apparatus  for 
the  distribution  of  liquid  chlorine  for 
water  purification. 
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Business  Conditions  in  Germany 

By  OUR  BERLIN  CORRESPONDENT 


A further  drop  of  the  exchange  dur- 
ing March  has  acted  as  a powerful 
stimulant  to  buying,  fanning  it  almost 
to  a feverish  heat.  The  eagerness  to 
transfer  paper  money  into  goods  on  a 
rapidly  rising  market  almost  amounted 
to  a panic.  It  seemed  as  though  all 
the  repressed  and  dormant  demand  was 
roused  into  action.  The  speculative  ele- 
ment in  this  buying  craze  was  very 
strong.  The  industries  were  almost 
overwhelmed  with  the  rush  of  incoming 
orders.  Everything  within  sight  was 
soon  sold ; delivery  times  were  stretched 
by  months  in  quick  succession,  almost 
within  a few  weeks.  Today  it  can  be 
said  that  the  larger  part  of  the  whole 
produce  of  the  current  year  is  disposed 
of.  For  a considerable  number  of  prod- 
ucts, especially  those  dependent  on  for- 
eign raw  materials,  no  quotations  can 
be  obtained,  the  long  delivery  time  re- 
quired putting  such  commodities  en- 
tirely out  of  reckoning. 

This  applies  to  all  lines  of  industry 
hardly  without  an  exception.  Even  the 
building  trade,  which  so  far  has  been 
the  Cinderella  in  German  industry,  is 
enjoying  a strong  revival  of  business. 
In  the  machine  building  industry,  the 
leading  works  ask  from  five  to  seven 
months  delivery,  others  three  to  four 
months.  Such  quotations  are  not  al- 
ways bona  fide  statements  but  fre- 
quently appear  in  the  light  of  vague 
promises  strongly  guarded  by  a number 
of  provisos.  The  chances  of  getting 
delivery  in  schedule  time  can  be  judged 
by  the  fact  that  according  to  reports 
of  the  Prussian  Chamber  of  Commerce, 
many  contracts  for  machinery,  con- 
cluded last  fall  on  the  basis  of  a de- 
livery of  from  two  to  three  months,  are 
not  yet  fulfilled. 

Machine  Tools  Profiting 


The  present  situation  of  the  main 
branches  of  the  machine  building  and 
metal  industries  can  be  briefly  described 
as  follows:  The  machine-tool  industry 
is  probably  profiting  most  by  the  exist- 
ing boom.  The  demand  which  at  first 
tended  strongly  toward  quality  and  spe- 
cialties, has  now  extended  to  quantities, 
thus  benefiting  also  the  second  and 
third  ranks  of  the  industry.  Standard 
machinery,  which  during  the  first  run 
of  the  boom  last  fall  was  still  some- 
what neglected,  is  now  also  drawn  into 
the  vortex  of  buying.  Second-hand 
dealers  have  been  able  to  clear  a con- 
siderable part  of  their  largely  accumu- 
lated stock  and  are  eagerly  buying  ma- 
chinery where  it  is  offered,  even  of  the 
most  obsolete  types  and  in  run-down 
condition.  Prices  paid  for  second-hand 
tools  by  dealers,  which  a while  ago 
ranged  from  5 to  15  m.  per  kilogram  ac- 
cording to  quality  and  size  have  now 
almost  doubled.  A hustle  can  be  noticed 
in  the  market  almost  bearing  a resem- 
blance to  war  times,  and  discrimination 
in  buying  has  been  lost.  Users  are, 
however,  drawing  a distinct  line 
against  out-of-date  designs.  It  is  hard 
to  see  where  the  latter,  which  are  still 
being  made,  although  in  greatly  dimin- 
ished quantities,  go  to.  It  cart  be 
noticed  that  the  standard  of  require- 
ments of  the  average  buyer,  which  in 
earlier  times  showed  signs  of  advanc- 
ing to  that  set  by  the  leading  works, 
has  again  somewhat  dropped.  This  is 


partly  due  to  longer  delivery  quoted  by 
the  manufacturers  of  the  best  makes, 
and  also  to  the  fact  that  the  gap  in 
prices  between  those  and  the  staple 
tools,  which  had  visibly  diminished,  has 
again  widened.  It  must  be  remembered 
that  the  prices  for  the  best  quality  of 
tools,  which  also  form  the  main  con- 
tingent of  the  exports,  have  during  the 
first  half  of  last  year  been  kept  in 
check  by  the  dictates  of  foreign  mar- 
kets, which  pressure  was  later  relieved 
by  the  exchange  movement,  again  giv- 
ing prices  a leeway  for  expansion. 
Most  orders  from  domestic  sources  are 
now  placed  on  a sliding  scale,  moving 
in  a certain  ratio  to  the  increase  of 
cost  of  material  and  labor.  The  man- 
mer  in  which  such  sliding  prices  are 
keyed  to  increase  of  cost  varies  greatly. 
The  best  scheme  so  far,  judging  from 
the  favor  it  receives  from  buyers,  seems 
to  be  to  state  the  cost  of  labor  and  ma- 
terial at  the  time  of  the  conclusion  of 
the  purchase,  and  to  stipulate  an  in- 
crease of  the  price  expressed  in  per 
cents  for  each  5 per  cent  of  increase  of 
wages  and  material.  Foreign  buyers 
rarely  accept  such  an  unstable  basis  for 
their  purchases,  and  insist  upon  firm 
prices,  thereby  accepting  a rather  high 
percentage  of  risk  which  the  manufac- 
turer is  forced  to  add  to  his  price. 

Prices  of  tools  ranged  at  the  begin- 
ning of  April  from  40  m.  per  kilogram 
for  heavy  tools,  to  200  m.  per  kilogram 
for  light  precision  machinery,  like  small 
automatics  weighing  250  kg.  Besides 
metal-working  machine  tools*  all  labor 
saving  machinery  is  in  great  demand. 

Power  generating  machinery  is  fairly 
well  employed,  mostly  on  orders  for  re- 
newals. The  locomotive  industry  is  en- 
joying brisk  business  on  light  and 
medium  size  engines  for  private  domes- 
tic orders  and  for  export.  The  speci- 
fications of  the  state  railroads  have  not 
yet  been  placed.  Car  building  works 
are  for  that  reason  in  a less  fortunate 
condition.  The  difficulty  is  the  demand 
of  the  railroad  administration  to  con- 
tract on  firm  prices,  to  which  the  works 
find  it  difficult  to  accede.  Shipyards 
are  employed  fairly  well  on  repair  work 
and  new  ships  for  the  German  mercan- 
tile marine.  Tenders  for  foreign  orders 
have,  however,  frequently  broken  down 
over  the  question  of  price.  The  auto- 
mobile. industries  are  exceedingly  busy. 
The  leading  works  are  sold  out  almost 
to  the  end  of  the  year. 

The  electrical  industry  is  doing  well 
jn  all  branches,  as  great  efforts  are  be- 
ing made  to  increase  the  efficiency  of 
power  plants  by  replacing  the  existing 
equipment.  The  only  striking  excep- 
tions in  the  wide  field  of  the  metal- 
working industries  are  the  equipment 
for  electric  railways  and  railroad 
signal  equipment.  . 

Trend  op  Exports 

The  exports  of  machinery  have  in- 
creased since  December,  although  not- 
commensurate  with  the  general  rise  of 
business.  In  February  they  had  not 
yet  reached  the  total  of  last  July.  The 
following  figures  show  the  quantities 
and  value  of  the  machinery  exported 
from  July,  1921  to  February,  1922.  The 
ad  valorem  figures  are  expressed  in 
million  papt'r  marks.  For  the  purpose 
of  comparing  them  with  gold  mark 


irices,  the  average  rates  of  exchange  of 
he  various  months  are  shown  in  the 


third  column. 

Metric 

Tom 

Million 

Marks 

Relation  of 
Marks  to 
the  Dollar 

1921  July 

39,792 

790 

77 

1921  Aug 

29.036 

619 

84 

1921  Sept 

28,757 

611 

105 

1921  Oct 

26,626 

647 

150 

1921  Nov 

27,989 

808 

263 

1921  Dec 

37,383 

1,703 

192 

1922  Jan 

32,695 

927 

192 

1922  Feb 

39,257 

1,253 

208 

As  can  be  seen  from  the  above  fig- 
ures, prices  did  not  keep  pace  with  the 
exchange  movement.  In  gold  marks  the 
value  of  exported  machinery  is  even 
decreasing.  The  gold  mark  price  per 
ton,  which  in  July  was  about  1,000  m., 
has  in  February  dropped  to  650  m. 
This  is  astonishing  in  view  of  the  fact 
that  a large  part  of  the  sales  is  ef- 
fected in  foreign  currency,  a procedure 
which  has  been  adopted  just  for  the 
purpose  of  making  exports  more  or  less 
mdependent  of  the  fluctuations  of  the 
exchange.  It  is  true  that  February 
shipments  comprise  many  contracts 
concluded  several  months  before  on  the 
basis  of  a better  exchange,  and  before 
the  ordinances  to  quote  in  foreign 
money  came  into  force,  but  the  fluctua- 
tions of  the  exchange  were,  at  least  in 
the  last  five  months,  not  so  large  that 
they  can  satisfactorily  explain  the  drop 
of  the  whole  value  of  exports.  The 
system  of  control  of  export  prices  has 
been  greatly  perfected,  so  it  is  claimed. 
Judging  from  the  thorough  way  in 
which  export  licences  have  to  pass,  it 
must  be  assumed  that  they  are  han- 
dled with  circumspection.  It  is  difficult 
to  see  how  a drop  in  the  value  of  ex- 

Jorts  from  44  million  gold  marks  in 
uly  to  251  millions  in  February,  for 
approximately  the  same  quantity,  could 
pass  unnoticed.  It  would  seem,  there- 
fore, that  either  the  system  of  export 
control  or  the  statistical  figures  are 
faulty. 

What  has  been  said  about  machinery 
in  general  also  applies  to  machine  tools, 
although  in  a slightly  lesser  degree. 
For  the  latter,  the  following  returns  of 
the  export  business  from  July  to  Febru- 
ary are  given. 


Metric  Tone  Million  Mark* 

1921  July #.733  131 

1921  Aug 3,581  88 

1921  Sept 5,534  93 

1921  Oct 3,331  90 

1921  Nov 3,591  104 

1921  Dec 5,389  137 

1922  Jan 6,897  173 

1922  Feb 7,336  178 


According  to  these  figures,  the  aver- 
age price  per  ton  in  July  was  15,000  m. 
or  approximately  830  gold  marks,  while 
in  February  it  was  24,300  m.  or  slightly 
more  than  500  gold  marks.  The  latter 
price  constitutes  only  half  of  the  pre- 
war standard,  which  was  1,000  m.  per 
ton. 

Compared  with  exports,  the  ma- 
chinery imports  are  insignificant,  espe- 
cially when  considering  that  the  sup- 
plies from  territories  detached  from 
Germany  under  the  peace  treaty  are 
largely  figuring  in  the  imports.  The 
latter  are  ranging  from  200  to  1,000 
tons  per  month.  In  the  list  of  im- 
ported machinery,  machine  tools  occupy 
the  foremost  position,  machines  for 
agriculture  and  for  the  textile  industry 
following.  Of  the  198  tons  of  machine 
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tools  imported  during  the  first  two 
months  of  the  year,  81  tons  came  from 
America,  37  tons  from  Austria,  and  25 
tons  from  Holland.  The  latter  are 
probably  of  American  or  English  ori- 
gin. The  value  of  these  imports  is 
given  as  9,300,000  m.,  or  47,000  m.  per 
ton. 

The  business  of  the  last  few  months 
has  sufficed  for  the  industry  to  recover 
from  the  whole  previous  period  of  de- 
pression, and  beyond  that  to  make  great 
strides  toward  prosperity ; so  at  least 
it  appears  on  the  surface.  The  inside 
situation  presents,  however,  less 
healthy  features,  causing  considerable 
anxiety. 

Since  January  the  living  costs  have 
risen  by  almost  40  per  cent.  The  costs 
of  material  upon  which  the  machine 
building  industry  depends,  have  in- 
creased almost  in  the  same  proportion. 
Mild  steel  bars,  for  instance,  which  a 
year  ago  were  2,440  m.  per  ton,  which 
price  decreased  until  June  to  1,755  m., 
are  now  being  sold  at  approximately 
10,000  m.  per  ton.  Even  this  price  can 
hardly  be  maintained  for  any  consider- 
able time,  as  the  prices  of  raw  material 
are  still  moving  up  in  a steep  line,  and 
are  now  approximately  where  semi- 
finished products  were  at  the  end  of 
February.  The  dependence  of  the  iron 
and  steel  industry  on  foreign  ore  sup- 
plies is  making  itself  strongly  felt. 
Scrap,  which  has  been  a balancing 
factor,  is  getting  very  scarce  under  the 
strain  of  industrial  activity.  The  sup- 
ply of  iron  ore  has  been  somewhat 
eased  by  large  contracts  which  have 
been  placed  on  favorable  terms  for 
Canadian  Wabana  ore,  and  in  a limited 
degree  for  Spanish  ore.  The  effects  of 
the  recent  large  increase  of  the  coal 
price  are  not  yet  reflected  in  iron  and 
steel  prices,  the  present  level  of  which 
is  based  upon  tne  price  conditions  of 
several  months  ago.  It  is  instructive 
to  compare  such  prices  with  those  of 
fini~  id  machinery  which  were  in  force 
during  the  first  half  of  last  year.  A 
lathe  could  then  be  had  at  approxi- 
mately the  same  price  per  kilogram  as 
raw  castings  cost  now. 

Summing  up  the  situation,  it  is  easy 
to  see  that  the  present  industrial  activ- 
ity is  taxing  the  country’s  financial 
strength  to  the  utmost  limit.  Prices 
have  already  passed  the  limit  set  by 
the  purchasing  power  of  the  populace. 
Every  business  has,  by  the  buying  erase 
into  which  the  country  has  dropped  so 
suddenly,  been  involved  in  a heavy  risk, 
extending  over  many  months,  which  can 
hardly  hear  any  further  addition. 
Manufacturers  seem  loath  to  cover 
themselves  with  raw  material  for  fu- 
ture contracts.  It  must  be  borne  in 
mind  that  the  exchange  has  reached  a 
dangerous  level  where  a fluctuation  of 
a fraction  of  a cent  reported  from  New 
York  expresses  itself  over  here  in  many 
marks.  Signs  are  visible  that  the  buy- 
ing wave  has  passed  its  crest.  More- 
over, it  is  now  heard  frequently  from 
manufacturers  that  the  industry  cannot 
keep  up  its  present  intensity  of  produc- 
tion, and  that  the  boom  having  reached 
a hvpertrouhical  state,  a reaction  will 
soon  follow.  The  eyes  of  the  business 
world  are  now  all  turned  toward  Genoa, 
and  although  little  is  expected  to  ma- 
terialize from  this  conference,  it  consti- 
tutes a strong  element  of  uncertainty 
for  business.  The  slender  chance  that 
something  unexpected  may  happen, 
which  might  influence  the  exchange 
favorably,  is  sufficient  to  put  some  re- 
straint on  all  enterprise  and  cause  a 
temporary  lull  in  business. 


Navy  to  Sell  Surplus  Iron 
and  Steel 

The  navy  central  sales  office,  Navy 
Yard,  Washington,  D.  C.,  will  receive 
bids  up  to  10  a.m.,  May  16,  for  the 
sale  of  approximately  350  net  tons  of 
iron  and  steel.  The  material  is  located 
in  the  Navy  Yard  at  Norfolk,  Va.,  . nd 
will  be  sold  in  accordance  with  the 
terms  of  sale  as  stated  in  catalog  No. 
83-B.  The  material  is  divided  into  lots 
and  includes  wrought  iron,  strap  iron, 
bar  steel,  cold-rolled  machinery  steel  in 
bars,  galvanized  bar  steel,  spring  bar 
steel,  reinforcing  steel,  tool  steel  and 
steel  plate. 

Proposals  for  any  of  the  lots  must  be 
made  on  the  authorized  form  which  is 
attached  to  the  catalog.  Bids  should 
be  addressed  to  the  officer  in  charge, 
Navy  Central  Sales  Office,  Navy  Yard, 
Washington,  D.  C. 


More  Census  Figures 

From  the  recent  report  of  the  Bureau 
of  Census  we  glean  some  information 
which  should  be  of  interest  to  manu- 
facturers of  machinery. 

In  1920  machinists,  millwrights  and 
toolmakers  numbered  894,662,  compared 
with  488,049  as  shown  by  the  1910 
census  report  The  sub-divisions  of  the 
1920  figure,  shown  in  a special  com- 
pilation about  to  be  issued  by  the  bureau 
are:  Machinists,  801,901;  millwrights, 
37,669;  toolmakers,  die-setters  and  die- 
sinkers,  55,092. 

The  report  also  shows  the  total  num- 
ber of  mechanical  engineers,  practicing 
their  profession  in  1920,  was  37,689. 
In  1910  the  figure  was  14,514. 


Some  Statistics  of  Manu- 
facturing Industries 

In  making  a special  report  to  the 
Senate  Finance  Committee,  the  Bureau 
of  the  Census  shows  that  521  establish- 
ments with  an  aggregate  capital  of 
3366,962,052  are  engaged  in  the  manu- 
facture of  agricultural  implements. 
Salary  and  wage  payments,  when  the 
last  census  was  taken,  totaled  $88,- 
630,177  annually.  These  plants  have  an 
aggregate  horsepower  of  128,249.  They 
employ  303  steam  engines,  31  steam 
turbines,  166  internal  combustion  en- 
gines, 72  water-wheels,  and  7,993 
electric  motors. 

The  315  automobile  plants  listed  by 
the  census  represent  $1,310,451,400  of 
invested  capital.  The  salary  and  wage 
payments  totaled  $379,381,674  in  1919. 
The  aggregate  horsepower  used  was 
287,323.  These  plants  employed  170 
steam  engines,  24  steam  turbines,  21  in- 
ternal combustion  engines,  and  25,702 
electric  motors. 

Cash  registers  and  calculating  ma- 
chines ware  manufactured  in  65  es- 
tablishments, representing  an  invested 
capital  of  $82,798,293.  The  total  salary 
and  wage  payments  was  $26,519,935. 

Establishments  engaged  in  the  manu- 
facture of  motorcycles,  bicycles  and 
parts  are  shown  by  the  report  to  number 
51,  with  an  invested  capital  of  $25,362,- 
160.  Salary  and  wage  payments  total 
$12,963,593.  The  aggregate  horsepower 
employed  is  14,806. 

Eighty-eight  establishments  with  an 
invested  capital  of  $47,794,300  were  en- 
gaged in  the  manufacture  of  type- 
writers in  1919.  Salary  and  wage  pay- 
ments totaled  $21,079,171.  The  aggre- 
gate horsepower  employed  was  13,066. 


Machinery  Exports  in  March  Exceed  February 

Exports  of  metal-working  machinery  increased  sharply  in  March,  when  the 
value  of  foreign  shipments  reached  $1,057,106.  This  is  an  increase  of  $341,861 
over  the  exports  of  February,  but  is  only  one-half  the  value  of  similar  exports 
in  March,  1921.  The  increase  may  be  accounted  for  largely  by  heavier  ship- 
ments of  lathes  and  machine  tool  parts.  The  detailed  figures,  which  are  those 
of  tile  Bureau  of  Foreign  and  Domestic  Commerce,  are  as  follows: 


EXPORTS 


Metal  working  machinery 

Lathes 

Boring  and  drilling  machines 

Planers,  shapers  and  Blotters 

Binding  ana  power  presses 

Gear  cutters 

Milling  machines 

Sawing  machines 

Thread-cutting  and  screw  machine  s 

Punching  and  shearing  machines 

Power  hammers 

Rolling  machines. 

Wire-drawing  machines 

Polishing  ana  burnishing  machines 

Sharpening  and  grinding  machines 

Chucks,  centering,  lathe,  drill  and  other 

Reamers,  cutters,  drills  and  other  parts 

Pneumatic  portable  tools 

Foundry  and  molding  machinery 

Other  metal-working  machinery  and  parts  of 

Road-making  machinery  a 

Mining,  oil-well  and  pumping  machinery: 

Rock  drills 

Mine  hoists  and  derricks 

Ore  crushing  and  screening  machinery 

Amalgamation,  flotation,  etc.,  machinery 

Smelting  and  roasting  machinery 

Other  mining  and  quarrying  machinery 

Oil-well  machinery 

Pumps: 

Centrifugal  pumps 

Steam 

Other  power 

Hand * 

Other  pumps  and  machinery 


March 

1921 

$2,321,553 

337,856 


95.645 


1.888,052 

107,865 


760,452 

1.288,018 

1.293318 


March 

1922 

$1,057,106 

106,561 

51,097 

19,885 

13.511 

1,278 

25,817 

3,262 

19,368 

9,191 

10,477 

7,067 

968 

1,989 

56,584 

24,414 

151,009 

23,641 

97.044 

433,953 


46,121 

2,826 

73,166 

13,239 

31.786 

445,737 


551,404 

70,164 

93,849 

163.098 

71,745 

152,548 


Machinery 


IMPORTS 


992,672  979,807 
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Toolholder,  Boring,  Swing 

George  W.  Dover  Co.,  Inc.,  Providence,  R.  I. 

“American  Machinist,”  January  19.  1922 


Reamer,  Hand,  Helical-Flute,  Expansion 

Millersburg  Reamer  & Tool  Co.,  Millersburg,  Pa. 

“American  Machinist.”  January  19,  1922 


The  holder  Is  held  to  the  lathe 
toolbiock  by  two  bolts  and  a 
strap  that  tits  in  the  T-slot.  The 
bearing  about  which  the  swing- 
ing member  turns  is  parallel 
with  the  bar,  and  does  not  affect 
the  parallelism  of  the  cutter  bar 
with  the  lathe  spindle.  The  bar 
is  secured  by  means  of  a yoke 
drawn  up  by  a hexagon  nut.  An 
adjusting  screw  allows  the  bar  to 
swing  back  for  Inspecting  or  cali- 
brating the  work.  A donble-lippe 
enables  the  operator  to  make  twi 
grinding  wheel. 


bar  supplied  with  the  device 
grindings  at  each  trip  to  the 


The  reamer  is  fur- 
nished in  all  sizes  up  to 
21  in.  in  diameter.  The 
helical  flutes  produce 
smooth  and  clean-cut 
holes  of  accurate  size, 
due  to  the  shearing  action  of  the  blades,  and  to  the  elimination 
of  chatter.  The  blades  may  be  expanded  to  compensate  for 
wear  and  resharpening,  thus  maintaining  the  original  size. 


Illfrometer,  Piston- King 

D.  F.  Dunham,  Oxnard,  Cal. 

"American  Machinist,”  January  19,  1922 


Htarap,  Steel,  "Super” 

Pittsburgh  Stencil  and  Tool  Co.,  40  Water  St.,  Pittsburgh,  Pa. 
"American  Machinist,”  January  19,  1922 


The  micrometer  is  for  use  In  pis- 
ton ring  factories  and  shops  where 
cylinder  regrindlng  and  repairing 
are  done.  It  is  composed  of  a steel 
tape  secured  at  one  end  to  a pin 
and  attached  to  a brass  rack  at 
the  other  end,  the  rack  operating 
on  a pinion.  The  work  is  placed 
within  a loop  of  the  steel  tape  in 
ft  he  opening  at  the  right,  and  the  handle  at  the  left  Is  revolved 
to  tighten  the  tape  on  the  ring.  The  size  is  indicated  to  0.001 
in.  on  the  dial  at  the  left.  Rings  from  2|  to  5,1*  in.  in  diameter 
can  be  gaged.  Since  the  pressure  on  the  tape  closes  the  ring, 
its  exact  size  can  be  determined. 


The  stamp  is  used  in  stamping 
numerals  or  symbols  in  metal.  It 
is  made  from  a special  quality  of 
steel  and  heat-treated.  The  head 
is  so  tempered  that  it  mushrooms 
and  curls  down  until  the  pieces 
merely'  drop  off  under  the  blows, 
instead  of  splitting  and  flying. 
The  end  carrying  the  symbol  is 
hard  enough  to  stamp  spring 
steel. 


Grinding  Machine  King,  Automatic,  Rotary-table,  No.  85 

Heald  Machine  Co.,  Worcester,  Mass. 

"American  Machinist,”  January  26,  1922 


The  machine  grinds  such  work 
as  the  sides  of  piston  rings  and 
ball  and  roller  bearing  races.  It 
can  be  furnished  with  either  an 
8,  12  or  16-in.  magnetic  chuck,  but 
the  automatic  feeding  device  is  for 
the  8-in.  chuck  only.  The  feeding 
plate  is  indexed  by  a lever  and  is 
operated  by  a friction  device.  The 
wheelslide  is  driven  by  an  hydraulic 
Bystem  to  give  any  feed  from 
nothing  up  to  the  maximum.  When 
the  machine  is  used  without  au- 
tomatic feed,  the  chuck  bracket  can 
be  adjusted  to  allow  for  grinding 
concave  and  convex  surfaces.  Wheel:  diameter,  14-in,;  face,  3 
to  1J  in.  Speed,  860  to  1.200  r.p.m.  with  10  to  16  hp.  Floor 
space,  90  x 40  In.  Weight,  4,000  pounds. 


“Detectorod” 

Bennett  Metal  Treating  Co.,  Hartford,  Conn. 

"American  Machinist,”  January  26,  1922 


Punch.  Shear  and  Bar  Cutter;  Diagonal  Stroke;  Armor  Plate; 

No.  26 

Buffalo  Forge  Co.,  Buffalo.  N.  Y. 

"American  Machinist."  January  26,  1922 

The  machine  can  perform  three 
distinct  operations  at  one  time 
without  interference.  It  is  not 
necessary  to  tilt  the  work  when 
beveling  or  mitering.  The  punch  is 
engaged  by  a handle  or  a treadle, 
the  shear  by  a jaw  clutch,  and  the 
bar  cutter  by  shifting  the  ram  with 
a counter-weighted  lever.  Angles 
up  to  6 in.  in  size  may  be  placed 
in  the  throat  for  trimming.  A 71- 
hp.  motor  operates  the  machine. 

Capacity:  punching,  H x 3 in.,  or 
1 x 1 in. ; shearing,  3-In.  plates,  or 
31  X 1-in.  flats,  with  special  upper 
knife,  8 x A In.,  or  23  x 1 in. 
flats;  bar  cutting.  2}-!n.  round,  or 
2-in.  square  stock,  8-In.  I-beams  of 
18-lb.  weight. 


Riveter,  Pneumatic.  Compression-yoke  typo 

Southwark  Foundry  and  Machine  Co.,  Philadelphia,  PA. 
"American  Machinist,”  January  26,  1922 


The  device  determines  the 
atmospheric  conditions  in 
steel-treating  furnaces,  indi- 
cating when  the  furnace  is  in 
a reducing,  or  non-oxydizing  ....  , ... 

condition,  and  when  it  is  safe  to  introduce  the  work  without 
scaling  it.  Its  operation  is  based  on  the  fact  that  a hydro- 
carbon  pas  is  non-inflammable.  The  steel  rod  is  about  a in. 
diameter  and  has  a hole  ft. 025  in.  in  diameter  passing:  lengthwise 
through  it.  The  handle  is  in  two  parts,  one  being  a reservoir 
filled  with  kerosene  oil  and  the  other  a pneumatic  pump  which 
creates  the  air  pressure.  If  the  jet  of  gas  ignites,  it  indicates 
that  too  much  oxygen  is  present  in  the  furnace. 


The  machine  has  an  operating  valve 
of  the  plain  slide  type,  with  one  wick 
packing  on  the  stem  end,  and  a remov- 
able valve  seat.  The  pull-back  is  ac- 
complished by  the  line  pressure.  Two 
separate  pressures  on  the  die  are  given 
by  a plug  cock  in  the  valve  plate.  The 
portable  machines  are  provided  with 
suspension  bails.  When  the  machines 
have  a reach  above  36  in.,  feet  are  pro- 
vided for  mounting.  Capacities.  10. 
17J.  3ft.  5ft  75.  lftft.  125  and  15ft  tons. 
Cylinder  diameters,  7J  to  201  in.  Small- 
est size:  reach,  4 in.;  gap.  1ft  in. 
Largest  size:  reach,  21  ft.  6 in.;  gap, 
24  in. 


Clip,  paste  on  8 x 5-in.  cards  and  file  as  desired 


Digitized  by  LjOOQle 


724f 


AMERICAN  MACHINIST 


VoL  56,  No.  19 


Business  Items 


The  Norton  Company,  of  Worcester, 
Mass.,  has  moved  its  New  York  office 
to  53  Park  Place. 

The  name  of  the  Wayne  Oil  Tank 
and  Pump  Co.,  of  Fort  Wayne,  Ind., 
has  been  changed  to  the  Wayne  Tank 
and  Pump  Co.  The  organization  and 
product  remains  the  same.  The  com- 
pany will  market  the  Barromite  water 
softening  systems  under  the  name  of 
Wayne. 

The  Specialty  Gauge  and  Tool  Co., 
machine  tool  manufacturers,  of  In- 
dianapolis, Ind.,  has  filed  papers  with 
the  secretary  of  state  showing  the  in- 
tention of  the  corporation  to  dissolve. 

The  Minster  Machine  Co.,  Minster, 
Ohio,  celebrated  the  fiftieth  birthday  or 
its  general  manager,  A.  L.  Herkenhoff, 
with  an  entertainment  and  dinner  in 
the  plant  offices  on  April  26.  The  event 
also  celebrated  Mr.  Herkenhoff’s  twen- 
ty-sixth year  as  manager  of  the  Min- 
ster shops. 

The  Alaskan  Steel  Co.,  Brown  & Co., 
Inc.,  of  Pittsburgh,  and  Heller  Bros. 
Co.,  of  Newark,  N.  J.,  have  changed 
their  Chicago  office  from  28  East  Jack- 
son  Blvd.,  to  11  South  Desplaines 
Street 

W.  P.  Ferguson  and  A.  H.  Sunder- 
bruch,  204  Market  St,  Chattanooga, 
Tenn.,  have  lately  entered  into  part- 
nership, trading  under  the  name  of  the 
Hamilton  Machinery  Co.  The  firm  will 
handle  a general  line  of  machine  tools, 
boiler  shop  equipment,  electric  cranes, 
hoists,  etc.  Both  members  of  the  firm 
are  old  machine  tool  salesmen  and  are 
well  known  in  the  South. 

Arthur  M.  Watkins,  dealer  in  ma- 
chine tools  as  Eastern  agent  for  the 
Covington  Machine  Co.,  and  New  York 
agent  for  American  Tool  Works  and 
Ohio  Machine  Tool  Co.,  has  removed  his 
offices  from  166  Broadway,  to  the  Dodge 
Building,  53  Park  Place,  New  York 
City. 

# The  American  Patent  Law  Associa- 
tion, 614  Washington  Loan  and  Trust 
Bldg.,  Washington,  D.  C.,  has  issued  a 
pamphlet  setting  forth  the  testimony 
of  inventors,  manufacturers  and  others 
on  the  Stanley  compulsory  patent  bill 
(S.  3410).  The  pamphlet  will  be  sent 
to  anyone  interested,  upon  application 
to  the  association. 

The  CampbeH-Davenport  Co.,  Inc., 
has  been  organized  and  has  opened  a 
garage  and  machine  shop  at  55  Smith 
St.,  Brooklyn,  N.  Y. 

The  machine  shop  of  the  Jones  & 
Laughlin  Steel  Co.,  in  Pittsburgh,  Pa., 
was  badly  damaged  by  fire  on  May  8. 
The  damage  is  estimated  at  $60,000. 

The  Markey  Machinery  Co.,  of 
Seattle,  Wash.,  haB  converted  part  of 
its  plant  in  that  city  to  the  manufacture 
of  boilers  for  heating  plants. 

The  Wilton  Tool  Co.,  Sharon,  Pa., 
has  started  work  on  a machine  shop 
addition  to  its  plant. 

The  Sharon  Pressed  Steel  Co.,  of 
New  York,  has  removed  its  offices  from 
66  Broadway  to  the  warerooms  in  the 
Dodge  Bldg.,  at  47  West  Broadway. 


The  Herberts  Machinery  and  Sup- 
ply Co.,  of  Los  Angeles,  Cal.,  has  been 
appointed  the  exclusive  representative 
in  California,  Arizona  and  Nevada  for 
the  Norton  line  of  grinding  machines. 

The  Joseph  Hollander  Manufactur- 
ing Co.,  172  Wade  St.,  Bridgeport, 
Conn.,  manufacturers  of  hardware  and 
metal  specialties,  has  filed  a voluntary 
petition  in  bankruptcy.  Liabilities  are 
$16,081,  and  assets  $1,650.' 

J.  L.  Purcell,  Inc.,  40  Trumbull  St., 
Hartford,  Conn.,  has  been  incorporated 
to  carry  on  a general  mill  supply  busi- 
ness at  the  above  address.  The  com- 
pany will  take  over  the  present  busi- 
ness of  J.  L.  Purcell,  which  is  well 
known  in  Connecticut.  The  new  con- 
cern will  have  a capital  stock,  of  $100,- 
000.  J.  L.  Purcell,  F.  J.  '■Mjirphy  and 
E.  M.  Day,  all  of  Hartford,  are  the  in- 
corporators. 

Banigan  Manufacturing  Co.,  of  Kill- 
ingly.  Conn.,  has  recently  been  incor- 
porated to  manufacture  and  deal  in 
tools,  machinery,  and  such  products. 
The  capital  stock  of  the  company  is 
$50,000,  and  the  incorporators  are;  J. 
J.  Banigan,  Providence,  R.  I.;  Richard 
D.  Banigan,  43  Broad  St.,  Danielson, 
Conn.;  and  £.  Banigan,  also  of  Daniel- 
son. 

The  West  Border  Spring  Co.,  of 
Chelsea,  Mass.,  has  been  organized  with 
a capital  stock  of  $25,000,  to  manufac- 
ture springs,  etc.  Herbert  T.  West,  17 
Chestnut  St.,  Winchester,  Mass.,  is 
president  and  treasurer  of  the  new  con- 
cern. 

The  Budd  Wheel  Co.  has  purchased 
the  Government  plant  at  Philadelphia, 
formerly  occupied  by  the  Hero  Manu- 
facturing Co.  The  plant  will  be  ar- 
ranged to  manufacture  Budd  wire 
wheels. 

The  Precision  Die  Castings  Corpora- 
tion, which  has  had  a plant  at  Fayette- 
ville, a short  distance  from  Syracuse, 
N.  Y.,  has  been  sold  by  C.  Hamilton 
Sanford,  as  receiver,  to  Frank  E.  Wade 
for  $27,500.  The  details  of  re-organiza- 
tion have  not  been  decided  upon.  Mr. 
Wade  represented  the  creditors.  The 
reorganized  company  will  operate  the 
Fayetteville  plant  which  normally  em- 
ploys about  200  men.  Officers  of  the 
new  company  are:  F.  E.  Wade,  presi- 
dent; J.  Wiltsie  Knapp,  vice-president 
and  general  manager;  H.  W.  Smith, 
secretary  and  treasurer.  Frederick  P. 
Assman  heads  the  board  of  directors. 

The  McCabe  & Sheran  Machinery 
Corporation  has  moved  its  sales  office 
from  149  Broadway  to  60  Church  St., 
New  York  City. 


Basil  Miles,  who  was  secretary  to 
the  American  delegation  at  the  Limita- 
tion of  Armament  Conference,  has  been 
appointed  administrative  commissioner 
for  America  at  the  headquarters  of  the 
International  Chamber  of  Commerce  in 
Paris.  Mr.  Miles  succeeds  Frederick  P. 
Keppel,  who  has  resigned. 

E.  M.  Wagner,  of  the  Runecke  Wag- 
ner Pump  and  Supply  Co.,  Pittsburgh, 
has  been  elected  president  of  the  re- 
cently organized  Manufacturers  Club 
of  Pittsburgh,  which  has  purchased  the 
Hotel  Chatham,  Pittsburgh,  for  its 
home. 


John  N.  Weir,  assistant  superin- 
tendent of  the  Eliza  Furnaces,  Jones 
& Laughlin  Steel  Co.,  Pittsburgh,  Pa., 
has  resigned  to  accept  a position  as 
superintendent  of  blast  furnaces  for  the 
Pittsburgh  Crucible  Steel  Co.,  Midland, 
Pa. 

Henry  P.  Rankin,  at  one  time  con- 
nected with  the  Pittsburgh  Crucible 
Steel  Co.  as  superintendent  of  construc- 
tion and  later  m charge  of  mill  at  Mid- 
land, Pa.,  and  who  For  the  past  few 
years  has  been  Pittsburgh  manager  for 
the  H.  M.  Johns-Manville  Co.,  has  been 
appointed  manager  for  the  latter  com- 

§any  in  the  Cleveland  and  Pittsburgh 
istricts,  with  headquarters  in  Cleve- 
land. 

J.  W.  Hartman,  formerly  with  the 
R.  K.  LeBlond  Machine  Tool  Co.,  is 
now  South-western  manager  for  the 
Eccles  & Smith  Co.,  with  headquarters 
at  Los  Angeles,  Cal. 

R.  A.  Case  has  been  appointed  gen- 
eral sales  manager  of  the  Eccles  & 
Smith  Co.,  with  headquarters  at  Sah 
Francisco,  CaL 


Obitixary 


John  R.  Sherwood,  sales  manager  of 
the  Singer  Manufacturing  Co.,  manu- 
facturer of  sewing  machines,  Bridge- 

gort,  Conn.,  died  at  the  Bridgeport 
[ospital  on  April  26,  from  the  effects 
of  a recent  operation.  Mr.  Sherwood, 
was  well-known  in  industrial  circles  in 
New  England  and  New  York. 

Edward  T.  Brown,  retired  manufac- 
turer of  cotton  ginning  machinery,  died 
at  his  home  in  New  London,  Conn.,  on 
May  2.  He  was  eighty-three  years  old. 
He  was  the  founder  of  the  Brown  Cot- 
ton Gin  Co.,  and  was  its  president  for 
many  years. 

Joseph  H.  Brightman,  assistant 
secretary  and  treasurer  of  the  Bright- 
man Manufacturing  Co.,  South  Colum- 
bus,  Ohio,  died  at  his  home  in  Columbus 
011  April  21.  He  was  thirty-five  years 
old.  Mr.  Brightman  had  been  engaged 
in  the  manufacture  of  shafting  ma- 
chinery for  eleven  years. 


!■ 

Forthcoming  Meetings 


United  States  Chamber  of  Commerce: 
Annual  meeting,  Washington.  D.  C.,  May 
1®, to  !*•  Secretary,  D.  A.  Skinner,  Riggs 
Bldg.,  Washington,  D.  C. 

National  Association  of  Offlee  Managers: 

Annual  meeting,  Washington,  D.  C„  May 
18  to  20.  Secretary,  F.  C.  Rowland. 

American  Society  for  Steel  Treating: 
Pittsburgh  Section  meeting,  Bureau  ol 
Mines  Auditorium,  Pittsburgh,  Pa.,  May 

25  and  26. 

American  Fonndrymen’e  Association: 

Annual  meeting,  Rochester,  N.  Y„  week  of 
June  6.  Secretary,  C.  E.  Hoyt,  140  South 
Dearborn  St.,  Chicago,  EL 

T„An}'^i<;a,,  Railway  Association:  Section 
III,  Mechanical : Annual  meeting,  Atlantic 
City,  June  14  to  21.  (Formerly  the  Master 
Car  Builders  and  the  Association  of  Mas- 
ter Mechanics.) 

Society  of  Automotive  Engineers:  Sum- 
mer meeting,  White  Sulphur  Springs, 
W.  Va.  June  20  to  24.  C.  F.  Scott,  29 
Wert  39th  St„  New  York  City,  Is  chairman 
of  the  convention  committee. 

American  Society  for  Testing  Materials: 
Twenty-fifth  annual  meeting,  Chalfonte- 
Haddon  Hall  Hotel,  Atlantic  City,  June 

26  t°  July  1.  Secretary,  C.  L.  Warwick. 
1315  Spruce  St..  Philadelphia.  Pa. 
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Slotting  Machine,  Die,  Vertical 

Peters-Bossert  Co.,  617  Bast  Pearl  St.,  Cincinnati,  Ohio. 
"American  Machinist,"  January  26,  1922 


The  machine  is  used  in  making  dies 
and  punches  of  either  regular  or  ir- 
regular shape,  and  is  fitted  with  a 
special  mechanism  for  producing  a 
curved  relief  on  the  die.  The  ram 
slides  in  vertical  ways,  is  fitted  with 
a gib,  and  is  driven  by  a crank  on  the 
main  shaft,  with  an  adjustable  crank- 
pin  to  vary  the  length  of  stroke  from 
zero  up  to  4 in.  The  machine  has 
cross,  longitudinal  and  circular  han  1 
feeds,  each  operated  by  a separate 
screw  and  handwheel.  Power  feeds 
may  be  furnished  when  desired.  A 
variable-speed  gear  box  Inside  the 
frame  gives  three  changes  of  speed 
operated  by  a lever. 


Welding  Machine,  Tube,  Oxy -acetylene 

Davis-Boumonville  Co.,  Jersey  City,  N.  J. 

“American  Machinist,"  January  26,  1922 


The  machine  is  used  in  tube  mak- 
ing for  long  runs  on  one  size  of  tub- 
ing. It  is  equipped  with  two  pairs  of 
rolls,  one  set  for  feeding,  and  the  other 
for  welding.  The  welding  roll  at  the 
back  is  fixed  in  place.  The  front  one 
is  adjustable,  and  its  spindle  bearing 
Is  in  a slide  controlled  by  a screw  and 
handwheel.  The  upper  and  the  lower 
feed  rolls  are  geared  together.  A mul- 
tiple-jet, water-cooled  torch  is  em- 
ployed. Maximum  capacity  is  for  tub- 
ing 6 In.  in  diameter  and  of  No.  10 
gage.  Welding  can  be  done  on  more 
than  one  sise  of  tubing  with  any  one 
machine. 


Drill,  Electric,  Portable,  Automatic,  “Willey” 

James  Clark,  Jr.,  Electric  Co.,  Louisville,  Ky. 

"American  Machinist,”  January  26,  1922 


The  device  is  used  tor  produc- 
tion work  with  small  sizes  of 
twist  drills.  It  Is  made  in  three 
sizes  to  hold  drills  up  to  A,  1 and 
A in.  The  switch  for  operating 
the  motor  is  controlled  by  the 
grip  on  the  handle.  The  motor 
may  be  wound  for  either  110  or 
220-volt  alternating  or  direct  cur- 
rent, single-phase  of  60  cycles  or 
less.  The  tool  consists  of  the  spindle  with  gears,  motor  body,  and 
handle  with  the  automatic  switch.  Length,  with  a Jacobs  chuck, 
11],  12}  and  13}  in.  respectively.  Weight,  61,  7 and  7}  pounds. 


Tapping  Machine,  Dial-Feed,  Multiple-Spindle 
Anderson  Die  Machine  Co.,  Bridgeport,  Conn. 

“American  Machinist,”  January  26.  1922 


The  machine  Is  equipped  with  three 
spindles,  and  is  used  in  tapping  small 
brass  and  steel  pieces.  The  chief 
feature  of  the  machine  is  a dial  for 
feeding  the  work  to  the  spindlea  The 
spindles  are  driven  in  opposite  direc- 
tions by  a toothed  segment  and  train' 
of  gears.  The  segment  Is  controlled  by 
a crank  disk  at  the  upper  end  of  the 
vertical  shaft,  to  which  are  secured 
the  cams  for  Indexing  the  dial  and  for 
locking  it  in  its  proper  position.  The 
machine  when  holding  from  No.  4 to 
No.  10  taps  is  ordinarily  run  at  a 
speed  of  66  strokes  per  minute.  Either 
one,  two  or  three  holes  can  be  tapped 
in  each  piece. 


Grinding  Machine,  Surface,  Tlltlng-Table,  Hand-feed.  No.  1 
Wllmarth  & Morman  Co.,  Grand  Rapids,  Mich.  - 
"American  Machinist,"  January  26,  1922 


Truck,  lift,  Hand-operated 

Western  Tool  and  Manufacturing  Co.,  Springfield,  Ohio. 
"American  Machinist,"  January  26,  1922 


The  machine  is  adapted  to  grinding  small 
work  on  a magnetic  chuck  in  finishing  sur- 
faces at  angles.  The  chuck  is  bolted  to  the 
table,  which  is  then  tilted  to  the  required 
angle.  The  table  is  provided  with  T-slots  for 
holding  a magnetic  chuck,  vise  or  other  fix- 
tures, and  is  graduated  in  degrees.  The  tru- 
ing device  on  the  wheel  hood  dresses  the 
grinding  wheel  horizontally  or  at  any  angle. 
A radial  truing  device  which  operates  from 
the  table  can  also  be  furnished. 


The  truck  Is  made  of  iron  and 
steel,  and  can  be  turned  in  its 
own  length,  the  front  wheels 
swiveling  about  a ball  thrust 
bearing.  Roller  bearings  are  em- 
ployed on  all  wheels'.  With  the 
truck  one  man  can  raise  a load 
of  2,000  lb.  The  lift  of  the  plat- 
form is  1 } In.  The  platform  Is 
ordinarily  23  x 38  in.  in  size,  and 
7}  in.  above  the  floor  when  raised. 


Chuck.  Drill,  Small,  No.  0 
Jacobs  Manufacturing  Co.,  Hartford,  Conn. 

"American  Machinist,"  January  26,  1922 


I.apping  Tools,  Internal  and  External,  Replaceable  Shell 
R.  & C.  Lap  Co.,  Davenport,  Iowa. 

"American  Machinist,”  January  26,  1922 


The  chuck  holds  small  drills 
used  by  Jewelers  for  the  drilling  of 
small  holes.  It  Is  1}  In.  long  and 
measures  I In.  in  diameter.  It  can 
be  furnished  with  a sleeve  of  even 
smaller  diameter,  so  that  the 
chucks  may  be  run  in  multiple  at 
J-in.  centers.  In  this  case  the 
sleeve  is  not  knurled.  Maximum 
capacity,  } in.  Weight,  2 ounces. 


The  laps  are  used  in  tool  mak- 
ing and  production  work  in  the 
shop.  The  abrasive  shells  are 
supplied  in  two  grades.  The  laps 
are  made  for  both  external  and 
Internal  use  in  sizes  from  } in.  up. 
In  Fig.  1 is  shown  the  cylinder 
lapping  tool,  consisting  of  a 
floating  shank  and  an  expanding 
device  for  adjusting  the  size,  as 
well  as  for  taking  up  the  wear. 
In  Fig.  2 is  shown  an  external 
lap  for  use  on  crankshafts.  A 
small  Internal  lap  is  shown  in 
both  the  sectional  and  the  full 
view  in  Fig.  3.  The  lap  is  made 
with  a standard  shank,  and  may 
be  fitted  In  a lathe  or  drill  press, 
or  operated  by  hand. 
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| The  Weekly  Price  Guide  j 


THIS  WEEK'S  MARKET 

Advances — A leading  dealer  in  shop  supplies  at  New 
York,  issues  new  price  card  quoting  rivets  20c.  higher  on 
100  lb.  lots;  active  Spring  demand  also  caused  nuts,  washers 
and  screws  to  advance.  Pig  iron  quotations  in  all  cities  are 
given  at  from  $1.50  to  $3.50  higher,  Pittsburgh  quoting 
No.  2 Foundry  at  $21.30;  Basic,  $23.00,  and  Bessemer, 
$23.96.  Chicago  sends  new  prices  of  iron  machinery  cast- 
ings: Light,  5c.;  Medium,  4.5c.,  and  Heavy,  3.5c.  Linseed  oil 
at  95c. 

Declines — Open  hearth  spring  steel  (base)  New  York,  at 
3.50c.;  coppered  bessemer  rods  fell  50c.  from  7c.  Tin,  6-ton 
lots  at  New  York,  at  $31.50.  Zinc  is  firm. 


IRON  AND  STEEL 


PIG  IRON  — Per  gross  ton  — Quotations  compiled  by  The 


Matthew  Addy  Co.: 

CINCINNATI 

No.  2 Southern $21.50 

Northern  Basic 23.52 

Southern  Ohio  No.  2 25.02 

NEW  YORK— Tidewater  Delivery 

Southern  No.  2 (Silicon  2.25  to  2.75) 28. 56 

BIRMINGHAM 

No.  2 Foundry 17.50 

PHILADELPHIA 

Eastern  Pa.,  No.  2x,  2.25-2.75  sil 25.40 

Virginia  No.  2 28.24 

Basic 23.50 

Grey  Forge 24.46 

CHICAGO 

No.  2 Foundry  local 22.00 

No.  2 Foundry,  Southern,  sil  2.25@2.75 23.92 

PITTSBURGH,  including  freight  charge  from  Valley 

No.  2 Foundry 21  30 

Basic 23.00 

Bessemer 23.96 


IRON  MACHINERY  CASTINGS— In  cents  per  pound: 


Light 

Medium 

Heavy 

Pittsburgh 

9.0 

6.0 

3.0 

Philadelphia 

8.5 

5.0 

3.0 

Atlanta 

5.5 

4.5 

4.0 

Detroit 

7.0 

4.5 

3.0 

Birmingham 

12.0 

6.5 

3.0 

Denver 

8.0 

6.0 

5.0 

New  Orleans 

6.0 

4.5 

3.5 

Minneapolis 

9.0 

6.0 

4.5 

New  York 

9@  10 

6.0 

3.0 

Cincinnati 

6.0 

5.0 

4.5 

Cleveland 

6.75 

4.5 

2.6 

Chicago 

5.0 

4.5 

3.5 

Galvanized  steel  sheets: 


Nos.  10  and  11.  3.15 

Nos.  12  and  14.  3.25 

Nos.  17  and  21.  3.55 

Nos.  22  and  24.  3 . 70 

No.  26 3.85 

No.  28 4.15 


4.25 

3.75 

4.30 

4.35 

3.85 

4.40 

4.65 

4.15 

4.70 

4.80 

4.45 

4.85 

4.95 

4.60 

5.00 

5.25 

4.90 

5.30 

WROUGHT  PIPE — The  following  discounts  are  to  jobbers  for 
carload  lots  on  the  latest  Pittsburgh  basing  card: 


Steel 


BUTT  WELD 


Iron 


Inches 

Black 

Galv.  Inches 

Black 

Galv. 

1 to  3 

..  71 

58)  f to  1) 

LAP  WELD 

..  44) 

29) 

2 

...  64 

S1i 

1 2 

..  391 

25) 

2)  to  6 

...  68 

ssj 

I 2)  to  4 

..  42 

29) 

7 to  8 

...  65 

51i 

[ 4)  to  6 

..  421 

29) 

9 to  12 

...  64 

50j 

\ 7 to  12 

. . 40) 

27) 

1 to  li. 

2 to  3.. 


BUTT  WELD,  EXTRA  STRONG,  PLAIN  ENDS 


69 

70 


57) 

58) 


I tol} 441  30) 


LAP  WELD,  EXTRA  STRONG,  PLAIN  ENDS 


62 

to  4 66 

to  6 65 

7 to  8 61 

9 to  12 55 

Malleable  fittings. 


a 


50) 

54 

53 

47 

41) 


II 


to  4 434 

to  6 42) 

7 to  8 35) 

9 to  12 30 


27 

31 

30 

23 

18) 


Classes  B and  C,  Banded,  from  New  York 


stock  sell  at  net  list.  Cast  iron,  standard  sizes,  20-5%  off. 


WROUGHT  PIPE— Warehouse  discounts  as  follows: 

New  York  Cleveland  Chicago 
Black  Galv.  Black  Galv.  Black  Galv. 
1 to  3 in.  steel  butt  welded.  66%  53%  60)%  47)%  62)%  48)% 
2)  to  6 in.  steel  lap  welded.  61%47%  58)%  44)%  594%  45)% 
Malleable  fittings.  Classes  B. and  C,  Banded,  from  New  York 
stock  sell  at  list  less  10%.  Cast  iron,  standard  sizes,  32-5%  off. 


MISCELLANEOUS — Warehouse  prices  in  cents  per  pound  in 
100-lb.  lots: 


Open  hearth  spring  steel  (base)  . 

Spring  steel  (light)  (base) 

Coppered  Bessemer  rods(base).. 

Hoop  steel 

Cold  rolled  strip  steel 

Floor  plates 

Cold  finished  shafting  or  screw. . 

Cold  finished  flats,  squares 

Structural  shapes  (base) 

Soft  steel  bars  (base) 

Soft  steel  bar  shapes  (base).  . . . 

Soft  steel  bands  (base) 

Tank  plates  (base) 

Bar  iron  (2  00(5:2.10  at  mill).  . . 

Drill  rod  (from  list) 

Electric  welding  wire: 

1*5  to  { 


New  York  Cleveland  Chicago 


3.50 

6 00 

4 50 

6.00 

6.00 

6.00 

6.50 

8.00 

6.03 

3.38 

2.81 

3.13 

6.25 

8.25 

6.35 

4.70 

4.66 

4.98 

3.35 

3.00 

3.30 

3.85 

3.50 

3.80 

2.58 

2.41 

2 38 

2.48 

2.31 

2.28 

2.48 

2.31 

2.28 

2.98 

2.88 

2.58 

2.41 

2.38 

2.48 

2.21 

2.28 

55@uO% 

55% 

50% 

8.00.... 

.12(&13 

6.50. . . . 

. .11(2  12 

6.25.... 

.lOfell 

METALS 


SHEETS — Quotations  are  in  cents  per  pound  in  various  cities 
from  warehouse;  also  the  base  quotations  from  mill: 


Blue  Annealed 

Pittsburgh, 

Large 

Mill  l ots 

New  York 

Cleveland 

Chicagi 

No.  10 

2 40 

3.38 

3.15 

3.38 

No.  12 

2.45 

3.43 

3 20 

3.43 

No.  14 

2.50 

3.48 

3 25 

3.48 

No.  16 

2.70 

3.58 

3.35 

3.58 

Black 

Nos.  17  and  21. 

3.00 

4.05 

3 55 

4.  10 

Nos.  22  and  24. 

3.05 

4. 10 

3 60 

4.15 

Nos.  25  and  26. 

3.10 

4.  15 

3 65 

4.20 

No.  28 

3.15 

4.25 

3.90 

4.30 

Current  Prices  in  Cents  Per  Pound 


Copper,  electrolytic  (up  to  carlots),  New  York.  . 

13.62) 

Tin,  5-ton  lots,  New  York.  . . . 

. 31.50 

Lead  (up  to  carlots),  St.  Louis 

, 5.40  ; New  York 

. 5.75 

Zinc  (up  to  carlots),  St.  Louis, 

5.27};  New  York 

5.62) 

Aluminum,  98  to  99%  ingots, 

j_U  New  York  Cleveland  Chicago 

ton  lots 

19.20 

20.00 

18.00 

Antimony  (Chinese),  ton  spot.. 

5.50 

6.75 

6.2S 

Copper  sheets,  base 

. 19.50@20.50 

19.50 

23.00 

Copper  wire  (carlots) 

....14®14.25 

16.00 

16.25 

Copper  rods  (ton  lots) 

17.75 

21.00 

19.50 

Copper  tubing  ( 100-lb.  lota) . . . . 

20.75 

22.50 

23.00 

Brass  sheets  (100-lb.  lots) 

15.75 

17.00 

18.75 

Brass  tubing  (100-lb.  lota) 

18.00 

18.50 

20.50 
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Shop  Materials  and  Supplies 


METALS— Continued 

Brass  rods  (1,000-lb.  low) 13.75  IS. 00  IS. 75 

Brass  wire  (carlots) 16.25  17.75  

Zinc  sheets  (casks) 8.50  17.25  15.75 

Nickel  (ingot  and  shot),  Bayonne,  N.  J.  36.00  

Nickel  (electrolytic),  Bayonne, N.  J.  . 39.00  .... 

Solder  (J  and  J),  (caselots) 23.00  22.00  19.00 

Babbitt  metal  (fair  grade) 30.80  39.50  36.00 

Babbitt  metal  (commercial) 15.50  13.50  9.00 


SPECIAL  NICKEL  AND  ALLOYS— Price  in  cents  per  lb. 

Malleable  nickel  ingots 45 

Malleable  nickel  sheet  bars 47 

Hot  rolled  rods.  Grades  "A”  and  “C”  (base) 50 

Cold  drawn  rods.  Grades  "A”  and  “C”  (base, 60 

Copper  nickel  ingots 37 

Hot  rolled  copper  nickel  rods  (base) 45 

Manganese  nickel  hot  rolled  (base)  rods  “D” — low  manganese  54 
Manganese  nickel  hot  rolled  (base)  rods  “D" — high  manganese  57 
Base  price  of  monel  metal  in  cents  per  lb.,  f.o.b.  Bayonne,  N.  J.: 

Shot 32.00  Hot  rolled  machined  rods  (base). . . 48.00 

Blocks 32.00  Hot  rolled  rods  (base) 40.00 

Ingots 38.00  Cold  drawn  rods  (base) 50.00 

Sheet  bars...  40.00  Hot  rolled  sheets  (base) 45  00 


OLD  METALS — Dealers’  purchasing  prices  in  cents  per  pound: 

New  York  Cleveland  Chicago 


White  lead",  dry  or  in  oil 1001b.  kegs.  New  York,  12. 25 

Red  lead,  dry 1001b.  kegs.  New  York,  12. 25 

Red  lead,  in  oil 1001b.  kegs.  New  York,  13 . 75 

Fire  day,  per  75  lb.  bag _ .80  1.00 

Coke,  prompt  furnace,  Connellsville..  .per  net  ton  $3.25@$3.50 
Coke,  prompt  foundry,  Connellsville..  .per  net  ton  $4.25®$4.75 


Copper,  heavy,  and  crucible. . 

...  10.00 

11.75 

10.25 

Copper,  heavy,  and  wire 

...  9.50 

10.75 

9.25 

Copper, light,  and  bottoms. . . 

...  8.50 

9.00 

8.25 

Lead,  heavy 

...  3.75 

4.50 

3.65 

Lead,  tea 

...  2.75 

3.25 

3.00 

Brass,  heavy 

...  5.75 

6.00 

8.00 

Brass,  light 

...  4.25 

4.50 

4.75 

No.  1 yellow  brass  turnings . . . 

...  5.00 

5.50 

5.00 

Zinc 

...  2.75 

2.50 

2.50 

TIN  PLATES — American  Charcoal  Plates — Bright — Cents  per  lb. 

New 

Cleve- 

York 

land 

Chicago 

“AAA”  Charcoal  Melyn  Grade: 

IC,  20x28,  112  sheets. 

20.00 

18.25 

18.50 

IX,  20x28,  112  sheets.. 

23.00 

21.00 

20.90 

“A”  Charcoal  Allaways  Grade: 

IC,  20x28,  112  sheets.. 

17.00 

16.00 

17.00 

IX,  20x28,  112  sheets.. 

20.00 

18.75 

19.60 

Coke  Plates,  Bright 

Prime,  20x28  in.: 

100-Ib.,  112  sheets 

....  12.50 

11.00 

14.50 

IC,  112  sheets 

....  12.80 

11.40 

14.80 

Terne 

Plate 

Small  lots,  8-lb.  Coating: 

100-lb„  14x20 

7.00 

5.60 

7.25 

IC,  14x20 

....  7.25 

5.85 

7.40 

MISCELLANEOUS 

Cleve- 

New  York 

land 

Chicago 

Cotton  waste,  white,  perlb $0.07)@$0. 10  $G.  12 

$0.12 

Cotton  waste,  mixed,  perl  b 

.055®.  09 

.09 

.09 

Wiping  cloths  per  M.,  13)xl3).. 

50.00 

55.00 

Wiping  cloths  per  M.,  13ix20). 

55.00 

65.00 

Sal  soda,  100  lb.  lots 

2.80 

2.50 

2.65 

Roll  sulphur,  360  lb.  bbl.,  per  100 

lb... 

2.85 

3.2S 

3.50 

Linseed  oil,  per  gal.,  5 bbl.  lots. . . 

.95 

.95 

.99 

SHOP  SUPPLIES 

Current  Discounts  from  Standard  Lists  


New  Cleve- 
York  land  Chicago 

Machine  Bolts: 

All  sizes  up  to  1x30  in 55%  60-10%  60% 

1)  and  1 Jx3  in.  up  to  12  in 40%  60-10-10%  60-10% 

With  cold  punched  sq.  nuts 40%  

With  hot  pressed  hex.  nuts  up  to  1x30 

in.  (plus  std.  extra  of  10%) 45%  . .$4.00  off 

Button  head  bolts,  with  hex.  nuts 30%  $3.90  net  

Hex.  head  and  hex.  nut  bolts 35%  65-5% 

Lag  screws,  coach  screws 55%  60-5% 

Square  and  hex.  head  cap  screws. ...  75—  10%  75%  70-10% 

Carriage  bolts,  uptol  in.  x 30  in 45%  60-10%  50-5% 

Bolt  ends,  with  hot  pressed  nuts 55%  $5% 

Tap  bolts,  hex.  heads +10-15% 

Semi-finished  nuts  I and  larger 70%  75-10%  80% 

Case-hardened  nuts 65%  

Washers, cast  iron,  Jin., per  1001b.  (net)  $4.50  $3.50  $3.50 

Washers, cast  iron, iin.per  100  lb.  (net)  3.75  3.50  3.50 

Washers,  round  plate,  per  100  lb.  Off  list  4.00  ....  3.50  net 

Nuts,  hot  pressed,  sq.,  per  100  lb.  Off  list  2.50  3.50  4.00 

Nuts,  hot  pressed,  hex., per  1001b.  OfTlist  2.50  3.50  4.00 

Nuts,  cold  punched,  sq.,per  100 lb.Offlist  2.50  3.50  4.00 

Nuts,cold  punched, hex., per  100  Ib.Off  list  2.50  3.50  4.00 

Rivets: 

Rivets,  A in.  dia.  and  smaller 60-5%  60-10-10%  60-10% 

Rivets,  tinned 60-5%  60-10-10%  4)c.  net 

Button  heads  J*in.,  J-in.,  1x2  in.  to  5 

in.,  per  100  lb (net)  $3 . 70  $3 . 25  $3.00 

Cone  heads,  ditto (net)  3.80  3.35  3.10 

1}  to  1 1-in.  long,  all  diameters, 

EXTRA  per  100  lb 0.25  0.15 


$3.50 
3.50 
3 . 50  net 
4.00 
4.00 
4.00 
4.00 


| in.  diameter EXTRA 

J in.  diameter EXTRA 

1 in.  long,  and  shorter EXTRA 

Longer  than  5 in EXTRA 

Less  than  200  lb EXTRA 

Countersunk  heads EXTRA 

Copper  rivete 

Copper  bur: 


0.15  0.15 

0.50  0.50 

0.50  0.50 

0.25  0.25 

0.50  0.50 

0.35  $3.35  base 

60-5%  50%  50-10% 

40%  50%  


Lard  cutting  oil  (50  gal.  bbl.)  per  gal.  $0.65  $0.50  $0.67) 

Machine  oil,  lubricating,  (50  gal.  bbl.) 

per  gal 0.45  0.35  0.40 

Belting — Present  discounts  from  list  in 
fair  quantities  (|  doz.  rolls) 

Leather: 

Light  grade 50%  50-5%  60-10% 

Medium  grade 40-5%  40-10-2)%  50% 

Heavy  grade 35%  40%  40-5% 

Rubber  and  duck: 

First  grade 60-5%  50-10%40-10% 

Second  grade . . .60-10-5%  60-5%  60-5% 

Abrasive  materials — In  sheets  9x11  in.: 

No.  1 grade,  per  ream  of  480  sheets, 


Emery  paper 


Flint  cloth,  regularweight,  width 3) 
in..  No.  1 grade,  per  50  yd.  roll, 
Emery  discs,  6 in.  dia.,  No.  1 grade, 
per  100. 

Paper 

Cloth 


$5.84 

$3.85 

$6.48 

8.80 

11.00 

8.80 

27.84 

32.75 

29.48 

4.50 

4.95 

1.32 

1.49 

3.02 

3.20 
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New  and  Enlarged  Shops 


Machine  Tools  Wanted 


Cal.,  Oakland — Kingiving  Co.,  5622  Carl- 
ton St. — one  automatic  or  hand  operated 
turret  lathe  hollow  spindle  to  take  4}  In. ; 
one  automatic  or  hand  operated  turret  lathe 
with  hollow  spindle  to  take  6)  In.;  metal 
band  saw,  Napier  preferred ; one  small 
plain  mill ; any  quantity  of  cold  drawn 
steel  tubing,  3 In.  to  6)  in.  OD.,  at  least  A 
In.  wall  thickness,  any  lengths— butt  ends 
will  do. 

Conn.,  Bridgeport — The  Amer.  Fabrics 
Co.,  1069  Connecticut  Ave.,  W.  Lloyd, 
Purch.  Agt. — one  No.  1,  10  In.  x 24  In.  uni- 
versal grinder ; one  No.  2,  18  In.  x 6 In. 
x 9|  In.  surface  grinder,  equal  to  Brown 
ft  Sharpe,  (used). 

Conn.,  Springdale  — The  Segal  Metal 
Products — grinders,  stamping  machines, 
etc.,  for  machine  shop. 

ni.,  Chicago — The  Amer.  Steel  Foundries, 
McCormick  Bldg. — one  E ft.  radial  drill 
variable  speed  motor  drive;  one  20  In.  x 14 
ft.  and  one  24  In.  x 14  ft  lathe,  both  belt 
driven. 


Neb.,  College  view— The  Service  Oarage. 

C.  Gipson,  Purch.  Agt. — Weaver  press  and 
one  3-wheel  Weaver  Jack,  (used). 

N.  H„  Keene — The  Humphrey  Machine 
Co.,  manufacturer  miscellaneous  machinery 
—one  milling  machine  similar  to  No.  4 Cln-  Conn,  Stafford — The  Phoenix  Woolen 
clnnatl;  one  Wolcott  screw  cutting  engine  c°,  manufacturer  of  woolens,  Jersey  doth, 
lathe  16  in.  x 8 ft. ; one  16  In.  Wolcott  etc- — °ne  cloth  drying  machine,  Heathcoie 
crank  shatter.  Upright  preferred. 


Machinery  Wanted 


nr  it  I:’  — R.  J.  Bnmp  Co, 

Wall  St. — bench  miller  and  vertical  post 
drill. 


Ky,  Lexington — The  Bybee  Pottery  Co, 
c/o  T.  B.  McCoun — machinery  and  equip- 
ment for  proposed  pottery  plant 


N.  Y„  Buffalo— McKalg-Hatch  Inc.,  1684 


fara  St.— -machines  and  equipment  for 
'OTOd  machine  shop  on  Sklflen  and  On- 


Niagara 
proposed, 
tarfo  Sts. 

N.  Y,  Geneva — W.  L.  Parkard — modern 
screw  cutting  lathe,  32  In.  swing,  8 ft. 
between  centers. 

Jorfe—The  Electric  Motor  ft 
Co,  250  East  43rd  St.— 3 electric 
motors,  4 drill  presses  and  several  lathes. 

, N»w  York— The  Elk  Manufactur- 

Co,  1926  Bway,  experimental  work — 
0 chuck,  demagnetlser  and  Internal 

i^uXSMlX?0’  11  Br°W"  and 


Maes,  Charles  Biver — C.  Hall — flve-cut 
"Link  ft  Link”  26  or  28  In.  bed  space  knit- 
ting machine;  one  6-spindle  sheen  winder 
machine ; 600  or  600  seven  point  single 
thread  loopers,  (used). 

Mleh,  Detroit — The  Gunberg  Packing  Co., 
2380  20th  St. — miscellaneous  mechanical 
equipment  for  the  manufacture  of  sausages, 
etc. 


Minn,  BemldJI — The  BemldJI  Woolen 
Mills — one  napping  machine  suitable  for 
napping  blankets,  (used). 

Minn.,  Forms  Fail* — The  Fergus  Falls 
Woolen  Mills  Co.— one  cloth  drying  ma- 
chine, (used). 


BL,  Chicago— G.  Hanson,  2642  North 
Mogart  St. — punch  press  similar  to  Bliss 
No.  19,  20  or  21,  ana  one  16  In.  shaper. 

Ill,  Chicago — K.  Wright,  1226  East  44th 
PI. — one  200  lb.  Bradley  helve  hammer. 

IU.,  Kewanee — The  Walworth  Mfg.  Co, 
P.  O.  Box  317,  R.  W.  Gamble,  Kewanee 
Wks.  Purch.  Agt. — one  36  In.  simplex  radial 
drill  with  tapping  attachment. 

One  24  in.  x 60  In.  duplex  vertical  mill- 
ing machine. 

One  48  In.  New  Era  type  bullard  vertical 
lathe. 

One  16  in.  surface  grinder  with  magnetio 
chuck,  220  volts. 

One  3 In.  x 10  In.  flat  turret  lathe. 

One  28  in.  x 11  In.  heavy  duty  turret 
lathe. 

Three  10  in,  12  In,  14  In.  or  16  In.  x 64 
in.  turret  lathes. 

One  20  in.  x 8 ft  heavy  typo  turret 


— The  Barber  Colman  Co, 
H.  W.  Bails,  Purch.  Agt.— two  No.  4 Lees 
Bradner  thread  millers,  14  In.  between  cen- 
ters, 10  In.  swing  one  Brinnel  Hardness 
testing  machine  3.000  kw. ; one  Ericksen 
machine  for  testing  sheet;  one  Universal 
testing  machine,  3 or  4 screw  type  of  60- 
100,000  lb.  (25-60,000  kg.)  capacity  with 
automatic  and  autographic  beam. 


Mich.,  Detroit — The  General  Steel  Mchy. 
Co,  ■ 2630  Taylor  Ave,  A.  L.  Tushbant, 
Purch.  Agt — miscellaneous  machine  tools 
for  general  machine  work. 

Mleh,  Detroit — The  Monroe  Sheet  Metal 
ft  Welding  Co,  850  Porter  St. — metal  work- 
ing equipment. 

Mo,  Joplin — The  Dunn  Auto  Shop,  716 
Virginia  Ave,  J.  J.  Dunn,  Purch.  Agt. — 
power  lathe,  drill  press  and  emery  wheel. 


Mo,  Joplin — The  Jeffries  Grading  Co, 
1514  Main  St,  B.  C.  Burges,  Purch.  Agt. — 
wood  lathe  for  power  machinery. 

Mo,  Joplin — The  Joplin  Radio  Shop,  422) 
Main  St,  J.  J.  Graber,  Purch.  Agt. — elec- 
tric power  punch  for  copper,  brass  and  soft 
metal  work. 

Mo,  Joplin — G.  Kost.  802  Main  St. — 
lathe  for  motorcycle  repair  work. 

Mo,  Joplin — Loomis  ft  Banon,  210  West 
15th  St,  C.  Loomis,  Purch.  Agt. — lathe  for 
garage. 

Mo,  Joplin — W.  Zook.  1601  Grand  Ave. — 
drill  press,  lathe  and  emery  wheel  for  au- 
tomobile repair  work. 

Mo,  St.  Louis — The  Brown  Mchy.  Co, 
2323  North  9th  St,  A.  Brown,  Purch.  Agt. 
— band  saws.  20,  26  and  36  in. ; coping 
lathes ; rip  saws  and  matcher ; 30  x 6 in. 
double  surfacer  ; borers  ; trimmer ; edgers  ; 
saw  mills ; log  saws,  wood  saws  for  power 
machinery. 


N.  Y,  Rochestei — W.  p.  Farley,  1006 
Harvard  St.— machinery  and  equipment  for 
proposed  machine  factory. 

N.  Y„  Watertown — G.  BushnelL  621 
Lansing  St. — lathe,  14  in.-18  Iil  back 

: ,dr,m  Pr,e,38 : french  miller  and  port- 
eJectr  c *™1  • email  tool  equipment  for 
work/01  motor  repalrs  and  small  machine 

The  A.  ft  B.  Box  Co 
8628  Woodland  Ave,  H.  C.  Roberts.  Secy^— 
band  saws,  lathes  and  box  nailers. 

xr  °-.  Columbus-The  Columbus  Heating  ft 
Ventilating  Co,  1126  West  Town  St,  C.  A. 

w^Cm^hiLT<,eVeral  P,eC6s  of  metaI 

s 1 V S0M^nSr'I?e„Mlll,eir-Van  Horn  Co, 
8t*’  J-  Van  Horn,  Purch.  Agt. 
— one  drill  press  and  one  grinder. 

, *2^  Spring. — J.  a.  Catherman, 

(woodworker)— hollow  chisel  mortiser, 

, Meadvllle — P.  Galbo — machinery  and 

tools  for  new  garage  on  Pine  St 

_ Mercer— The  Star  Fdry.  ft  Machine 

£®y.  rJ°Vc>  Pbrch.  Agt. — machinery  and 
equipment  for  foundry  and  machine  shop. 

„.Pa-  Fhll*. — H.  Rosenfeld,  481  Fitswater 
St— several  80  in.  square  shears,  (used). 

_ Fa,  Pittsburgh — The  Acme  Stamping  ft 
Hfg-  Co,  207  Corliss  St. — one  3 A Kiss 
double  crank  geared  press,  (used). 

8,^“ron_rP-.  Messersmlth— machinery 
BrookfleldPment  f°r  Propo86d  garage  in 

Wls,  Cable— The  Cable  Auto  Co. — equip- 
ment for  proposed  garage  on  Main  St. 

Wls,  Kankannn — W.  Van  Lieahout 

equipment  for  auto  repair  work. 

Wls,  Kennosha— Krisor  Bros,  772  Mil- 
waukee Ave. — equipment  for  auto  repair 
shop  including  2 ton  press. 

Wls,  Madison— The  Madison  Gas  ft 
Electric  Co,  120  Bast  Main  St,  J.  St.  John, 
Mgr. — auto  repair  equipment  for  proposed 
service  station  and  garage  on  Main  St 

NU?  Madison— Wingra  Park  Garage 
Co,  1501  Monroe  St. — equipment  for  repair 
shop  Including  press,  compressor,  etc. 

Wls,  Milwaukee — The  South  End  Garage, 
Klnnictnnlc  and  Fernwood  Aves. — medium 
else  drill  press  for  use  in  garage. 

WI»„  Racine— J.  C.  Olsen.  Route  3,  Box 
71 — one  sheet  metal  brake,  folder  rolls 
turner,  burning  machines,  header  and  ruler. 

Ont,  Drum  bo — J . Harmer — complete 
equipment  for  garage  and  auto  repair  shop. 
Estimated  cost,  $40,000. 

Ont,  Welland— L.  R.  Weeks  Eng.  Co.- 
rolling  machine  for  seamless  steel  tubing 
plant. 


Mkm,  Mankato — The  Mankato  Co-opera- 
tive Dairy  Assn,  A.  L.  Veigel,  Mgr. — ice 
cream  machinery,  including  16  ton  Ice  ma- 
chine and  some  cream  vats. 

Mo,  Joplin — A.  Boswell  ft  Co,  628  Main 
St,  manufacturer  of  face  powder,  etc,  H. 
Arthur,  Purch.  Agt. — powder  grinders  and 
mixers. 


Mo,  Joplin — H.  Hakon,  Frisco  Bldg.— 
lense  grinders  for  power  equipment. 

Mo,  Joplin — The  Jones  Optical  Co,  509 
Main  St. — lense  grinders  and  polisher  for 
power  equipment. 


— * oxvtio  M.  IVUULtO  V,U.f 

10th  and  Wall  Sts,  G.  G.  Delxell,  Mgr.  and 
Purch.  Agt. — belting  and  shafting  for  soap 
factory. 


Mo,  Joplin — The  Printers  Bulletin.  1621 
Main  St,  J.  Anderson,  Purch.  Agt. — lino- 
type, power  metal  cutting  oft  machine, 
ste  notype  machine  and  casting  box  for  print 
shop. 


Mo,  Jopttn— A.  Stevens,  709  Virginia 
Ave. — air  compressor,  belting  and  shafting. 

Mo,  Kuiu  City — C.  Thompson,  98th 
and  Holmes  Sts. — belting  and  shafting  for 
creamery. 

„ Mo,  8t.  Louis— -The  Acme  Electric  Co. 
221  Market  St. — Curtis  air  compressor,  with 
tank  and  motor. 


— nan.  ueau  V.O,  lit 

Chestnut  St,  W.  M.  Lowry,  Purch.  Agt — 
one  a.c.  electric  driven  mine  hoist,  rope 
capacity  of  800  ft  of  1J  in.  rope,  single 
laid  on  drum,  capacity  16.000  lb.  unbal- 
anced load  rope  full  22,000  lb. ; two  1.600 
cu.ft  free  air  per  min.  air  compressors,  100 
lb.  pressure,  motor  or  belt  drive,  a.c.  direct 
connected,  preferred ; two  2,000  cu.ft  free 
air  per  min.  air  compressor,  100  lb.  pres- 
sure. motor  or  belt  drive,  140  lb.  steam 
pressure,  1.260-1,600  k.w.  a.c.  generator.  3 
phase,  60  cycle;  one  low  pressure  turbine, 
140  lb.  steam  pressure,  1,250-1,500  k.w.  a.c. 
generator,  8 phase,  60  cycle. 

_ N.  J,  Belleville — The  Thompson  Machine 
Co.  298  Main  St.  W.  J.  M.  Walker,  Treas.- 
Genl.  Mgr. — blue-printing  machine  and 
steel  filing  equipment  to  file  drawings,  trac- 
ings and  sketches. 

N.  Y..  Binghamton — The  Nailless  Heel 
Co.,  Court  and  Milford  Sts.,  O.  Cone,  Purch 
Agt. — special  machinery  and  equipment  for 
the  manufacture  of  shoe  heels. 

N.  Y„  Binghamton— L.  ft  S.  Battery 
Mfg.  Co.  669  Washington  Ave.,  C.  H.  Lang- 
don,  Purch.  Agt — machinery  and  equip- 
ment for  the  manufacture  of  storage  cells, 
charging  apparatus  and  panels 

N.  Y.  Buffalo — The  Buffalo  Nipple  ft  Ma- 
chine Co.,  336  Glenwood  Ave. — enameling 
oven. 


N.  Y.,  Carthage— R.  D.  Refchel — printing 
presses  and  other  machinery  requirements 
for  daily  newspaper. 

N.  Y.,  Chemung — G.  Shaw  Co. — saw  mill 
machinery  and  equipment  to  replace  fire 
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X.  Y.,  Franklin — F.  Hoffman — machinery 
and  equipment  for  making  pastry  and 
bread,  including  pans,  mixing  troughs  and 
mixer,  electric  driven. 


Pa.,  Phlla. — H.  Swoboda  A Sons,  Inc., 
1027  North  Bodine  St. — acid  vats,  convey- 
or systems,  finishing  and  polishing  machin- 
ery for  leather  factory. 


! Metal  Working  Shops 

m—.j 


X.  Y.,  Jamestown — H.  R.  Erlcson,  14 
Spring  St.,  Ext. — small  or  medium  slue 
printing  press  and  small  engraving  machine 
or  machinery. 

X.  Y„  Jamestown — C.  F.  Carlson,  19  Nor- 
wood Ave.,  Sta.  A. — printing  press,  (new 
or  used). 

N.  Y.,  New  York — J.  W.  Sullivan  Co.,  827 
East  9th  St. — steam  driven  2 stage  air  com- 
pressors with  capacity  1,200  cu.tt.  per  min. 

N.  Y„  Rome— W.  E.  Allison  Co.,  Wash- 
ington and  Front  Sts. — knitting  looms  and 
machinery  for  the  manufacture  of  under- 
wear, etc. 

N.  Y..  Rome— F.  C.  Spadaforce,  881  East 
Dominick  St. — complete  electric  driven  air 
compressor  and  tank  for  high  pressure. 

X.  Y..  Schenectady — The  Mary  Ann 
Creek  Mining  Co.,  Inc.,  469  State  St.,  W.  F. 
Wellman,  Purch.  Agt. — fine  grinding  ma- 
chines, Ball  or  equal ; cyanide  oil  flotation 
equipment ; rock  drills,  air  compressor  and 
rock  handling  equipment. 

X.  Y.,  Utica — The  Utica  Independent 
Laundry  Corp.,  21  Grant  St.,  B.  Abelove, 
Purch.  Agt. — machinery  and  equipment  for 
modern  laundry. 

X.  Y.,  Watertown — A.  E.  Marshall,  I.  O. 
O.  F.  Bldg.,  Stone  St. — machinery  and 
equipment  for  repairing  and  charging  stor- 
age batteries. 

X.  Y„  Watertown — The  Shaughnessy 
Knitting  Co.,  208  East  Moulton  St.,  M.  J. 
Shaughnessy,  Purch.  Agt.— machinery  and 
equipment  for  the  manufacture  of  fibre  silk 
underwear. 

X.  Y.,  Watertown — P.  S.  Slate,  Otis 
Bldg. — shafting  and  transmission  equip- 
ment and  electric  motors  for  board  mill  at 
Black  River. 

N.  Y.,  West  Seneca  (Buffalo  P.  O.) — The 
Triangle  Dairy  Co.,  Inc.,  W.  J.  Milligan,  236 
Triangle  St..  Buffalo,  Purch.  Agt. — machin- 
ery and  equipment  for  proposed  dairy. 

X.  C.,  Canton — W.  T.  Barker — canning 
machinery  and  equipment  for  proposed  fac- 
tory- 

N.  C..  Kinston — R.  W.  Fowler  Co. — cold 
storage  and  ice  making  machinery  and 
equipment. 

X.  C.,  Salisbury — The  Rowan  Creamery 
Co.,  W.  G.  Yeager,  Mgr. — butter,  creamery 
and  refrigerating  machinery  and  equip- 
ment 

X.  C„  Wilmington— W.  C.  Smith,  P.  O. 
Box  1128 — machinery  for  knitting  mill  and 
machinery  for  sawmill. 

O. ,  Cincinnati — The  Maxwell  A Roths- 
child, Textile  Bldg. — one  doubling  and 
folding  machine,  Windle  make  preferred, 
(used). 

O..  Cleveland — The  Industrial  Fibre  Corp. 
of  America,  West  98th  and  Walworth  Sts., 
W.  W.  Blrge,  Pres. — twisting  and  reeling 
machines. 

O.,  Cleveland — The  Western  Novelty 
Mfg.  Co.,  1640  East  49th  St. — one  12  x 18 
or  14  x 22  press  and  30  in.  paper  cutter. 

O.,  Cleveland — The  Wllberlte  Roofing  Co., 
Brook  Park  Rd.,  F.  S.  Wilber,  Sales  Mgr. 
— additional  machinery  for  the  manufac- 
ture of  roofing  materials. 

O.,  Colnmbns — The  State  of  Ohio,  Dept, 
of  Welfare,  Oak  and  9th  Sts. — steam  driven 
air  compressor  for  Massillon  State  Hos- 
pital, Massillon,  estimated  cost,  |6,000 ; ice 
manufacturing  machine,  10  ton  capacity, 
for  Ohio  Sanitarium,  Mt.  Vernon,  estimated 
cost,  36,500  ; coal  crusher  and  conveyor  for 
the  Cleveland  State  Hospital  Cleveland,  es- 
timated cost.  33,600. 

Olda.,  St.  Louis — A.  S.  Partridge— double 
engine,  single  drum  hoist 

Pa.  Bradford — The  Bradford  Era — fast 
printing  press  and  other  equipment  for  pro- 
posed printing  plant. 

Pa.,  Brie — The  Odin  Stove  Mfg.  Co. — 
equipment  for  stove  factory  on  West  12th 
St 

fa.  Phlla. — The  Fhila.  Brewing  Cct. , 
Fairhill  and  Clearfield  Sts. — woodworking 
machinery,  steam  bending  machine  for 
wood,  metal  working  machine  and  various 
machines  for  brewery. 

Pa.,  Phlla. — The  Superior  Knit  Wear 
Corp.,  8th  and  Wallace  Sts. — double  rolling 
napping  machine  60  in.,  (used). 


Pa.,  Pittsburgh — The  A.  S.  Davison  Co., 
Oliver  Bldg.— one  10  ton,  60  ft  span  over- 
head traveling  crane. 

Pa.,  Warren — F.  Nichols,  Balzlnger  Blk. 
—machinery,  tools  and  equipment  for  mod- 
ern shoe  repair  shop. 

8.  C.,  BennettsviUe — O.  R.  Brown — ma- 
chinery to  manufacture  boxes,  barrels,  etc. 

8.  C.,  Clinton — The  Thornwell  Orphanage, 
L.  R.  Lynn,  Pres. — machinery  and  equip- 
ment for  laundry. 

8.  C.,  Greenwood — M.  C.  Marshall — com- 
plete machinery  and  equipment  for  canning 
factory. 

W.  Va„  Parkersburg — The  Seward  Wire 
Co.,  T.  J.  Seward,  17  West  42nd  St..  New 
York,  Mgr. — insulated  wire  machinery  for 
manufacturing  rubber  covered  electric  wire. 

Wls.,  Appleton — The  Weber  Knitting 
Mills,  624  Richmond  St — motors,  power 
machinery,  knitting  and  special  machinery 
for  proposed  knitting  mill  on  Main  St. 

Wls.,  Clinton  — Terwllllger  — gasoline 
storage  tank  and  pump  for  garage. 

Wls.,  Eldorado — Dodd  School  Cheese  Fac- 
tory, Rioute  1,  F.  Dodd,  Pickett,  Purch.  Agt. 
— belt  driven  machinery  and  vats  for 
manufacturing  cheese. 

Wls.,  Hartford — J.  A.  Grimm — conveyor 
for  coal  hoppers. 

Wls.,  Hartford — A.  P.  Janzer,  Palace 
Bakery — mechanical  baking  equipment 
steam  tank. 

Wls.,  Lake  Geneva — The  Mann  Candy 
Co.,  c/o  F.  Mann,  Pres. — motors,  refriger- 
ating machinery  and  special  machinery  for 
proposed  ice  cream  plant. 

Wls..  Madison — The  Bd.  Normal  School 
Regents,  Capitol  Bldg.,  W.  J.  Kettle,  Secy. 
— blacksmith  machinery  and  machinery  for 
tool  repairing  at  State  Normal  School, 
Platteville. 

Wls.,  Milwaukee — J.  C.  Heisa,  5010  Vllet 
St. — air  compressor  complete  with  motor 
and  tank. 

Wls..  Milwaukee— H.  Nesser,  1257  26th 
St. — portable  power  sawing  outfit. 

' /Is.,  Morgan  (Gresham  P.  O.) — O.  E. 
Morgan — belt  driven  planing  mill  ma- 
chinery. 

Wls.,  Portage — The  Market  Grocery — 
mechanical  baking  equipment,  including 
oven,  portable  Vulcan  or  equal. 

Wls.,  Prairie  du  Chlen — The  Prairie  du 
Chien  Woolen  Mill  Co.,  J.  W.  Paris,  Secy. — 
about  28  looms  for  woolen  mill. 

Wls..  Pulaski — The  Northern  Oak  Chair 
Co.,  c/o  F.  Poprocki — special  woodworking 
machinery. 

Wls.,  Rosholt— J.  Wiza — gasoline  storage 
tank  with  pump  and  air  compressor. 

Wls.,  Sturgeon  Bay — Peterson  Bros.  Co.. 
c/o  G.  Peterson — equipment  for  auto  re- 
pair work  Including  compressor,  one  ton 
press,  etc. 

Wls.,  TrlppviUe  (Glendale  P.  O.)— H. 
Wheeler — complete  equipment  for  black- 
smith shop. 

Wls.,  Truesdale — The  Truesdale  Canning 
Co.,  78  North  Main  St.,  E.  Mischler,  Pres.— 
canning  machinery  and  conveyors  for  pro- 
posed cannery. 

Wls.,  Waukesha— O.  W.  Rowlands,  Route 
9 — special  machinery  for  proposed  pas- 
teurizing plant. 

Wls.,  Wisconsin  Bapids — Hein  & Sutor, 
142  1st  St. — paper  cutting  machine. 

Ont.,  Niagara  Falls— E.  Coste  3b  Co., 
Ltd.,  has  taken  leases  on  a large  area  in 
Tilbury  West  and  plan  to  drill  for  natural 
gas — natural  gas  drilling  equipment.  Es- 
timated cost,  335,000. 

Ont.,  8t.  Jacobs — The  Snider  Flour  Mill- 
ing Co. — modern  flour  milling  equipment. 

Ont.,  Welland — The  Empire  Cotton  Mills, 
Ltd. — 150  automatic  looms  for  weave  shed 
addition. 

Ont.,  Woodstock — A.  Hastings  A Son, 
Dundas  and  Berch  Sts. — seven  visible  oil 
and  gas  pumps  operated  by  electric  vac- 
uum system. 

Man.,  Winnipeg — The  W.  A.  T.  Elec- 
trical Mfg.  Co.,  402  Lotredale  Ave. — auto- 
matic machine  for  wrapping  celluloid. 


Cal..  San  Francisco— L.  R.  Lurie,  Flat- 
iron Bldg.,  has  had  plans  prepared  for  the 
construction  of  a 1 story  machine  shop  on 
Folsom  St.  near  5th  St.  Estimated  cost, 

315.000.  S.  Hetman,  57  Post  St.,  Archt. 

Conn.,  Waterbary — The  Connecticut 
Light  and  Power  Co.,  Lakeville  St.,  has  had 
plans  prepared  for  the  construction  of  a 4 
story,  .60  x 135  ft.  garage,  etc.,  on  Freight 
St.  Estimated  cost,  3100,000.  L.  A.  Walsh, 
61  Leavenworth  St.,  Archt. 

I1L,  Chicago— R.  F.  France,  Archt.,  155 
North  Clark  St.,  is  receiving  bids  for  the 
construction  of  a 1 story,  100  x 200  ft.  gar- 
age at  2470-78  North  Clark  St.,  for  K.  R. 
Beak,  c/o  architect.  Estimated  cost, 

350.000. 


HI..  Chicago— Newhouse  & Burnham, 
Archts.,  4630  Prairie  Ave.,  are  receiving 
bids  for  the  construction  of  a 1 and  2 
story,  140  x 308  ft.  garage  on  Fair  Oaks 
Ave.  and  Bway.,  for  E.  Bain  and  L.  A, 
Wolf.  Estimated  cost,  380,000. 

111.,  Chicago — C.  D.  Paschong,  6445  South 
Sangamon  St.,  has  awarded  the  contract  for 
the  construction  of  a 1 story,  110  x 150 
ft.  garage  on  Calumet  Ave.  and  63rd  St. 
Estimated  cost,  370,000. 


Ind.,  Hammond — Jones  & Laughlin  Co., 
Ross  St.,  Pittsburgh,  Pa.,  plans  to  build  a 
steel  plant  here.  Probably  private  plans. 

Ky.,  Louisville— The  Haury  Motor  Co., 
811  South  3rd  St.,  has  awarded  the  con- 
tract for  the  construction  of  a 2 story,  60 
x 200  ft.  garage  on  3rd  and  York  Sts.  Es- 
timated cost,  375,000.  Noted  Feb.  9. 


Mass.,  Springfield — The  Westinghouse 
Electric  & Mfg.  Co..  Page  Blvd.,  will  build 
a 1 story,  80  x 620  ft.  addition  to  its  plant, 
for  the  manufacture  of  electric  specialties. 
Estimated  cost,  3100,000. 


Mass.,  Westfield — The  Foster  Machine 
Co.,  South  Broad  St.,  Is  having  plans  pre- 
pared for  the  construction  of  a 1 story,  25 
x 120  ft.  addition  to  its  plant  for  the  man- 
ufacture of  textile  machinery.  Estimated 
cost,  336,000.  Private  plans. 

Minn..  Minneapolis— The  Amer.  Elevator 
A Warehouse  Co.,  hae  purchased  .the  plant 
of  the  Amer.  Malt  A Grain  Co.,  on  Childs 
St.,  here,  and  plans  to  build  an  addition. 
Estimated  cost  including  equipment  350,- 
000.  C.  E.  Thayer,  Pres. 


N.  H.,  Manchester — The  Commonwealth 
Last  Co.,  Somerville  8L,  has  awarded  the 
contract  for  the  construction  of  a 2 story, 
91  x 180  ft.  factory  on  Maple  St.,  for  the 
manufacture  of  shoe  lasts.  Estimated  cost, 
340.000. 

N.  J.,  Trenton — Fitzglbbon  Crisp  Co., 
Calhoun  and  Dunham  Sts.,  has  awarded  the 
contract  for  the  construction  of  a 1 story, 
50  x 100  ft.  factory  for  the  manufacture  of 
auto  bodies.  Estimated  cost,  310,000. 


N.  Y.,  Oswere  The  Fltzglbbons  Boiler 
Co.,  23  Mercer  SL,  plans  extension  to  plant. 
Estimated  cost,  between  340,000  and 
350,000. 

N.  Y.,  Rochester— W.  P.  Farley,  1005 
Harvard  St.,  plans  to  build  a machine  fac- 
tory on  Halstead  St.  Estimated  cost,  $8,- 
000.  Architect  not  announced. 


N.  Y„  Salamanca— C.  R.  Gibson  plans  to 
build  a 2 story,  45  x 110  ft.  garage  on 
Wildwood  Ave.  Estimated  cost,  340,000. 
Architect  not  announced. 

O. ,  Cleveland — J.  Basta,  7001  Union  Ave., 
has  awarded  the  contract  for  the  construc- 
tion of  a 1 story,  50  x 80  ft.  garage  at 
11903  Miles  Ave.  Estimated  cost,  340,000. 

O.,  Cleveland— The  Bd.  I ;duc.,  East  6th 
St.  and  Rockwell  Ave.,  will  receive  bids 
until  May  15  for  the  construction  of  a 2 
story,  65  x 245  ft.  addition  to  high  school 
on  Scranton  Rd.  and  Castle  Ave.,  including 
manual  training  and  workshop  depart- 
ments. Estimated  cost,  $400,000. 

O-  Cleveland — The  Vlchek  Tool  Co., 
3000  East  87th  St.,  has  awarded  the  con- 
tract for  the  construction  of  a 1 story,  49 
x 82  ft.  heat  treating  plant  on  East  87th 
St.  Estimated  cost,  340,000. 

Pa.,  Erie — Odin  Stove  Mfg.  Co.  plans  to 
build  a 26  x 122  ft.  factory  on  West  12th 
St.  for  the  manufacture  of  stoves.  Esti- 
mated cost,  310,500.  Architect  not  an- 
nounced. 


Pa.,  Kane— The  E.  A O.  Mfg.  Co.,  of 
Fredonia,  N.  Y.,  manufacturer  or  auto  sig- 
nal lamps,  plans  additions  and  alterations 
to  former  plant  of  Berry  Truck  A Body 
Co.  here.  Estimated  cost  between  315,000 
and  320.000. 
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Fit,  Koppel — The  Koppel  Car  Repair 
Co.  will  build  a 1 story.  60  x 600  ft.  fac- 
tory. Noted  March  80. 

Pa.,  Phila, — The  White  Dental  Co.,  211 
South  12th  St.,  has  awarded  the  contract 
for  the  construction  of  a 1 story.  44  x 80 
ft.  factory  on  Oakland  and  Unity  Sts.  Es- 
timated cost,  211,600. 

Win.,  Beloit — J.  Terwllllzer,  Clinton,  has 
awarded  the  contract  for  the  construction 
of  a 2 story,  75  x 136  ft.  garage  on  Broad 
St.  Estimated  cost,  346,000.  Noted  April 
27. 

WIs.,  Cable— -The  Cable  Auto  Co.  has 
awarded  the  contract  for  the  construction 
of  a 1 story  60  x 95  ft.  garage  on  Main  St. 
Estimated  cost,  $45,000. 

Wli,  Elkhorn — P.  Hilton  ft  Co.  Is  having 
plans  prepared  for  the  construction  of  a 2 
story,  42  x 60  ft.  factory  for  the  manufac- 
ture of  band  Instruments.  Estimated  cost. 
$15,000.  M.  Tullgren  ft  Sons,  426  East 
Water  St.,  Milwaukee,  Archts. 

WU„  Kaukauna — W.  Van  Lleshout  has 
awarded  the  contract  for  the  construction 
of  a 1 story,  50  x 100  ft.  garage.  Esti- 
mated cost  $40,000. 

WU.,  Kenosha — Krisor  Bros.,  772  Mil- 
waukee Ave.,  have  awarded  the  contract  for 
the  construction  of  a 1 story,  60  x 110  ft. 
garage.  Estimated  cost,  $40,000.  Noted 
April  27. 

Wl«„  Madison — The  Madison  Gas  ft 
Electric  Co.,  120  Blast  Main  St.,  is  having 
plans  prepared  for  the  construction  of  a 2 
story,  60  x 110  ft.  service  station  and  gar- 
age on  Main  St.  Estimated  cost,  $46,000. 
J.  St  John,  Mgr.  Private  plans. 

Wts.,  Madison— J.  Peterson,  102  South 
Orchard  St.,  Is  having  plans  prepared  for 
the  construction  of  a 1 story,  114  x 117  ft. 

rarage  on  Monroe  St.  Estimated  cost, 
60,000.  M.  P.  Schneider,  401  West  Doty 
St.,  Archt.  Wlngra  Park  Garage  Co„  1601 
Monroe  St.,  lessee. 

Wts.,  Bosholt— J.  Wiza,  Polonla,  plans  to 
build  a 1 and  2 story  garage,  here.  Esti- 
mated cost,  $40,000.  Private  plans. 

Wis.,  Sturgeon  Bay — Peterson  Bros.  Co. 
c/o  G.  Peterson,  has  purchased  a site  and 
plans  to  build  a 2 story  garage  and  repair 
shop.  Estimated  cost,  $60,000.  Architect 
not  selected. 

Ont..  Welland — L.  R.  Weeks  Eng.  Co.  Is 
having  plans  prepared  for  the  construction 
of  a 1 Btory,  80  x 400  ft.  plant  for  the  man- 
ufacture of  seamless  steel  tubing.  Esti- 
mated cost,  $100,000. 
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Cal.,  Fresno— The  Fresno  Bee  has 
awarded  the  contract  for  the  construction 
of  a 3 story  newspaper  plant  on  Van  Ness 
and  CalaveraB  Sts.  Estimated  coBt,  $100,- 
000. 

Cal.,  San  Francisco— O’Brien  Bros.,  Inc., 
Archts.,  240  Montgomery  St.,  are  receiving 
bids  for  the  construction  of  a 2 story 
bakery  on  Howard  St.  near  4th  St.,  for 
L.  R.  Lurie,  Flatiron  Bldg.  Estimated 
cost,  $10,000.  Bake-Rite  Oven  Mfg.  Co, 
Hearst  Bldg,  lessee. 

Cal,  Stockton — O.  Kern  c/o  Davis- 
Heller-Pearce  Co.,  Delta  Bldg,  Is  having 
plans  prepared  for  the  construction  of  a 
2 story,  75  x 100  ft.  bakery  and  apartment 
building  on  California  and  Oak  Sts.  Esti- 
mated cost,  $30,000. 

Conn,  New  Britain— E.  R.  Hitchcock  ft 
Co,  303  Main  St,  has  awarded  the  con- 
tract for  the  construction  of  a 2 story, 
45  x 100  ft.  printing  plant  on  Chestnut 
St.  Estimated  cost  between  $36,000  and 
$40,000. 


Conn,  New  London — The  E.  Bloom  Co, 
Inc,  has  awarded  the  contract  for  the  con- 
struction of  a 2 story,  66  x 168  ft.  addition 
to  its  silk  factory  on  Elm  St.  Estimated 
cost,  $50,000. 

Ind,  Hammond— The  Standard  Steel  Oar 
Co.  has  awarded  the  contract  for  the  con- 
struction of  a 1 story,  120  x 400  ft.  paint 
shop.  Estimated  cost,  $100,000. 

Ky,  Lexington—' The  Bybee  Pottery  Co, 
c/o  T.  B.  McCoun,  plans  to  build  a pottery 
plant  here.  Cost  to  exceed  $5,000.  Archi- 
tect not  announced. 

Me,  Skowhegnn— The  Maine  Spinning  Co. 
has  awarded  the  contract  for  the  construc- 
tion of  a 3 story,  84  x 200  ft.  spinning  mill 
Estimated  cost,  $200,000.  Noted  March  16. 

Maas,  Lawrence— The  Kress  Carriage 
Co,  106  Concord  St,  will  soon  award  the 
contract  for  the  construction  of  a 2 story, 
45  x 95  ft.  addition  to  Its  carriage  factory. 
Estimated  cost,  $36,000,  Private  plans. 

Mass,  North  Dlghton— The  Mt.  Hope 
Finishing  Co.  has  awarded  the  contract  for 
the  construction  of  a 1 story  115  x 300  ft. 
main  building;  1 story,  50  x 160  ft.  soap 
house;  1 story,  60  x 150  ft.  chemical  labo- 
ratory ; 1 story,  40  x 165  ft.  dairy  plant  and 
4 steel  storage  buildings.  Estimated  cost, 
$300,000.  Noted  AprU  13. 

Mich,  Detroit — A.  Backus  Junior  ft  Sons. 
1583  West  Lafayette  Ave,  plans  to  build 
a 2 story  box  factory  on  Llvemols  Ave. 
along  the  track  of  the  Detroit  Terminal 
Railroad.  Estimated  cost,  $200,000.  Archi- 
tect not  selected. 

Mich,  Detroit— The  Gunsberg  Packing 
Co,  2380  20th  St,  having  plans  prepared 
for  the  construction  of  a 2 story  addition 
to  its  sausage  factory  on  20th  St.  Esti- 
mated cost,  $25,000.  Kohner  ft  Seeler, 
1402  Kresge  Bldg,  Archts. 

Mich,  Detroit — H.  Scherer,  440  Blast 
Jefferson  Ave,  manufacturers  of  auto  trim- 
mings and  upholstering  materials,  has 
awarded  the  contract  for  the  construction 
of  a 10  story,  66  x 140  ft.  shops  and  office 
building  on  Woodward  Ave.  Estimated 
cost,  $76,000. 

Mich,  Kalamasoo — The  City  Is  having 
plans  prepared  for  the  construction  of  a 
gas  plant.  Estimated  cost,  $2,000,000. 
Burns  ft  McDonnell,  Interstate  Bldg,  Kan- 
sas City,  Mo,  Engrs. 

N.  Y„  Allegany — The  Acme  Milling  Co, 
Olean,  plans  to  build  a 2 story,  24  x 36  ft. 
and  1 story  36  x 38  ft.  addition  to  Its  feed 
mill,  here.  Estimated  cost,  $10,000.  Ar- 
chitect not  announced. 

N.  V,  Buffalo— The  DuPont  Fibre  Silk 
Co.  has  awarded,  the  contract  for  the.  con- 
struction of  an  addition  to  Its  silk  plant  on 
River  Rd.  Estimated  cost,  $2,000,000. 
Noted  April  13. 

N.  T„  Little  Falls— The  Barnett  Leather 
Co,  81  Fulton  St,  New  York,  has  awarded 
the  contract  for  the  construction  of  a fac- 
tory, here.  Estimated  cost,  $100,000. 

N.  Y,  Lockport — G.  F.  Hardy,  Engr,  309 
Bway,  New  York  City,  is  receiving  bids 
for  the  construction  or  a paper  mill  here 
for  A.  W.  Jack  Corp,  Estimated  cost  to 
exceed  $100,000. 

N.  Y,  New  York— State  Hospital  Comm, 
Albany,  has  awarded  the  contract  for  the 
construction  of  a bakery  building,  etc,  at 
the  Manhattan  State  Hospital,  Wards  Is- 
land, here.  Estimated  cost,  $240,000. 

O,  Barberton — The  Silica  Sand  Co.  plans 
to  build  a sand  plant  to  replace  the  one 
recently  destroyed  by  fire.  Estimated  cost, 
$25,000. 

O,  Cincinnati — 1 Tletlg  ft  Lee,  Archts,  901 
4th  Natl.  Bank  Bldg,  will  soon  receive 
bids  for  the  construction  of  a 6 story,  61 


x 66  ft.  cold  storage  plant  on  Cormany 
St,  for  the  J.  and  F\  Schroth  Packing  Co, 
Cormany  and  Township  Sts.  Estimated 
cost,  $70,000. 

O,  Cleveland — The  A.  ft  B Box  Co, 
8628  Woodland  Ave,  has  had  plans  pre- 
pared for  the  construction  of  a 1 story.  90 
x 183  ft.  factory  on  Blast  162nd  St.  Esti- 
mated cost,  $60,000.  H.  C.  Roberts,  Secy. 
H.  M.  Morse  ft  Co,  Finance  Bldg,  Archts. 

O,  Cleveland— The  Industrial  Fibre  Co, 
West  98th  St,  near  Walford  Rd,  has  had 
plans  prepared  for  the  construction  of  a 2 
story,  41  x 99  ft.  factory  on  West  98th 
St.  Estimated  cost,  $50,000.  J.  H.  Wil- 
liams, c/o  owner,  Archt. 

O,  Cleveland — Rothkopf  Bros,  6112 
Central  Ave,  is  having  plans  prepared  for 
the  construction  of  a 2 story,  40  x 130  ft. 
dairy  at  10712  Superior  Ave.  Estimated 
cost,  $76,000.  A Sogg,  319  Hippodrome 
Bldg,  Archt. 

Pa,  Erie— The  Erie  Burial  Casket  Co, 
20th  and  Peach  Sts,  Is  having  plans  pre- 
pared for  the  construction  of  a 2 story,  200 
x 300  ft.  casket  factory  along  the  tracks 
of  the  Pennsylvania  R.R.  between  8th  and 
10th  Sts.  Estimated  cost,  $300,000.  Pri- 
vate plans. 

Pa,  Pittsburgh — H.  J.  Heins  Co.  has 

awarded  the  contract  for  the  construction 
of  a 6 story,  92  x 150  ft.  spaghetti  factory. 
Estimated  cost,  $260,000. 

Pa,  Phlla. — Powers,  Weigh  tman-Rosen- 
garten  Co,  916  Parrish  St,  has  awarded 
the  contract  for  the  construction  of  a 2 
story,  42  x 80  ft  chemical  plant  on  86th 
and  Moore  Sts,  Estimated  cost,  $20,000. 

Pa.,  Pittsburgh— The  St.  Louis  Inde- 
pendent Packing  Co.  has  awarded  the  con- 
tract for  the  construction  of  a 2 story,  106 
x 109  ft.  cooler  building  at  6349  Station 
St.  Estimated  cost,  $50,000.  Noted  April 
27. 

B,  I,  Olneyvllle — LePoutre  Bros,  c/o 
Lafayette  Worsted  Mills,  Woonsocket,  plan 
to  build  a large  2 story,  spinning  mlU,  here. 
Architect  not  announced. 

Wis,  Appleton — The  Weber  Knitting 
Mills,  624  Richmond  St,  plans  to  build  a2 
and  3 story,  46  x 60  ft.  knitting  mill  on 
Main  St.  Estimated  cost,  $60,000.  Archi- 
tect not  announced. 

Wis,  Hartford — A.  P.  Janser,  (Palace 
Bakery),  will  build  a 3 story,  80  x 70  ft. 
addition  to  bakery.  Estimated  cost, 
$10,000. 

Wis,  Lake  Geneva— The  Mann  Candy 
Co,  c/o  F.  Mann,  Pres.,  has  awarded  the 
contract  for  the  construction  of  a 2 story, 
60  x 100  ft.  ice  cream  factory.  Estimated 
cost,  $65,000. 

Wis,  Prairie  du  Chief* — The  Prairie  du 
Chien  Woolen  Mill  Co.  will  receive  bids 
until  May  20  for  the  construction  of  a 2 
story,  47  x 187  ft.  woolen  mill.  Estimated 
cost,  $100,000.  J.  W.  Paris,  Secy.  Park- 
inson ft  DockendorfT,  Linker  Bldg,  La- 
crosse, Archt. 

Wis,  Trueedale— The  Truesdale  Can- 
ning Co,  78  North  Main  St,  Kenosha,  Is 
having  preliminary  plans  prepared  for  the 
construction  of  a 2 story  cannery.  Esti- 
mated cost,  between  $50,000  and  $60,000. 
E.  Mlschler.  Pres.  G.  H.  Lelpold,  ISO  Mar- 
tin St,  Milwaukee,  Archt. 

WU,  Waukesha— O.  W.  Rowlands,  Route 
9,  is  receiving  bids  for  the  construction  of 
a 1 story,  40  x 62  ft.  pasteurizing  plant 
near  here.  Estimated  cost,  $15,000.  F.  B. 
Gray,  First  Natl.  Bank  Bldg,  Aurora,  III.. 
Archt. 

Ont,  St.  Jacobs — The  Snider  Flour  Mill- 
ing Co.  plans  to  rebuild  flour  mill  which 
was  partially  destroyed  by  fire.  Estimated 
cost,  $100,000. 
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"American  Machinist", 

Tenth  Ave.  & 36th  St., 

New  York  City,  N.Y. 


Dear  Mr,  Britton:- 


I have  yours  of  the  4th,  telling  me  that 
the  "American  Machinist"  will  be  44  years  old  in  November. 

I believe  it  is  correct  to  say  that  this 
covers  the  whole  period  of  the  development  of  the  machine 
tool  industry  as  we  know  it  today,  and  no  one  will  deny 
that  the  "Machinist"  had  a big  part  in  that  development. 

Always  an  open  forum  for  the  diacussion  of 
the  be§t  ideas  in  shop  methods  and  machine  tool  design,  it 
acquired  a subscription  list  which  brought  it  the  recogni- 
tion as  the  iogical  medium  through  which  machine  tool  manu- 
facturers could  most  effectively  reach  the  buyers. 

Our  records  show  that  we  began  taking  space 
in  the  "Machinist"  more  than  thirty  years  ago.  Your  paper 
and  our  Company  were  both  small  then,  and  in  a way  we  have 
grown  up  together. 


Wishing  you  continued  success  in  your 
efforts  to  build  the  "American  Machinist"  into  a stronger 
and  better  paper  from  year  to  year,  1 am 


CWW-LH 


Yours  very  truly, 


Digitized  by  LaOOQie 


Volume  66 


Number  20 


American  Machinist 


NEW  YORK,  MAY  18,  1922 


Shall  We  Standardize  Machine  Tools? 

The  Dangers  of  Promiscuous  Standardization — What  Real  Standardization  Means 
and  How  a Start  Can  Be  Made — Good  Standards  Available 

By  GEORGE  E.  MERRYWEATHER 

President,  Motch  & Merryweather  Machinery  Company 


FOR  the  last  fifteen  or  sixteen  years  the  builders 
of  machine  tools  have  been  discussing  the  merits 
of  standardizing  some  of  the  parts  of  machine 
tools.  Everybody  agrees  that  something  ought  to  be 
done  about  it  and  that  it  would  be  a good  thing  for  the 
industry  and  for  each  individual.  Then  a committee  is 
appointed  and  the  matter  is  forgotten.  So  far  none  of 
the  committees  has  committed  anything  more  serious 
than  time-slaughter  and  not  much  of  that,  probably 
because  they  took  a good  look  at  all  the  things  that 
ought  to  be  done  and  couldn’t  decide  just  where  to 
start. 

They  had  to  buck  the  splendid  conservatism  of  the 
dollars-and-cents  men  at  the  head  of  the  different  com- 
panies, too.  And  no  wonder  there  was  opposition  to 
standardization,  as  it  was,  and  still  is  understood  by 
a good  many  people.  I haven’t  a doubt  that  a lot  of 
the  machine  tool  builders  thought  the  standardization 
scheme  was  going  to  be  something  like  the  one  that  was 
put  up  to  me  during  the  war  by  one  of  the  younger 
“experts”  of  one  of  the  government  departments.  This 
fellow  blew  into  my  office  one  day  and  said  he  wanted 
the  names  of  all  the  companies  in  the  country  that  made 
“laths”  and  “planners.”  It  was  a couple  of  minutes  be- 
fore I gathered  what  he  meant,  but  when  it  finally 
percolated  I managed  to  keep  my  face  straight  and  ask 
him  what  he  wanted  them  for. 

“Laths”  and  “Planners” 

Well,  it  seems  he  was  going  to  standardize  all  the 
“laths”  and  “planners”  so  that  everybody  who  made 
them  would  produce  just  one  kind  and  the  parts  made 
by  one  fellow  would  be  interchangeable  with  those  made 
by  every  one  else.  Then  we  would  have  real  quantity 
production  and  lathes  would  roll  out  of  the  shops  as  the 
universal  cars  roll  out  of  Henry  Ford’s  factory.  When 
I asked  him  if  he  was  going  to  use  the  same  kind  of 
lathe  for  turning  shells  that  he  used  for  spinning  he 
seemed  a bit  disturbed  for  he  evidently  thought  that  a 
“lath”  was  a “lath”  and  that  was  all  there  was  to  it. 

Of  course  this  incident  is  only  an  example  to  show 
how  standardization  can  be  reduced  to  an  absurdity,  but 
it  does  bring  out  the  danger  in  putting  standards  work 
in  any  but  the  most  expert  hands. 

Another  impression  that  must  be  overcome  is  that  the 
adoption  of  a standard  means  that  everything  which 
does  not  conform  to  the  standard  must  immediately  be 
scrapped.  Of  course  this  isn’t  so.  Take  the  experience 
of  the  Society  of  Automotive  Engineers.  They  have 
probably  done  more  work  along  these  lines  than  any- 
body else  and  established  more  standards.  I think  I 
am  right  in  saying  that  not  a single  one  of  their 


standards  was  actually  used  in  the  first  year  after  its 
adoption  by  the  society. 

Manufacturers  cannot  afford  as  a rule,  to  scrap  parts 
or  machines  already  in  production  because  they  do  not 
conform  to  some  particular  standard.  But  when 
changes  in  design  are  made,  as  they  must  be  periodically 
in  order  to  keep  up  with  the  procession,  it  is  easier  to 
make  use  of  an  existing  standard  than  it  is  to  take  the 
trouble  to  design  something  different.  In  the  course  of 
time  everybody  has  to  make  changes  and  before  long 
they  all  wonder  how  they  ever  got  along  when  every 
designer  had  a slightly  different  way  of  making  the 
same  piece. 

One  Way  Instead  of  Forty-Seven  Varieties 

As  far  as  the  machine  tool  builders  are  concerned 
there  are  two  ways  to  go  at  the  standardization  ques- 
tion, or  perhaps  it  would  sit  easier  if  we  said  “simpli- 
fication” for  that  is  what  it  amounts  to  in  the  long  run. 
In  the  first  place  there  are  many  parts  of  any  machine 
tool  which  might  just  as  well  be  made  in  just  one  way 
instead  of  forty-seven  different  ways,  differing  from 
each  other  in  non-essential  particulars  only.  The  indi- 
viduality of  the  designer  or  of  the  machine  could  still 
find  plenty  of  places  and  ways  to  express  itself. 

Take  T-slots,  we  might  just  as  well  decide  on  enough 
standard  sizes  and  proportions  to  take  care  of  any  pos- 
sible requirement  and  then  use  them  the  next  time 
we  bring  out  a new  model.  The  same  thing  might  be 
done  with  spindle  noses  and  handles  and  other  inconse- 
quential parts  that  are  more  or  less  alike  anyhow. 
Something  could  certainly  be  done  about  tapers. 

Even  in  these  simple  things  there  is  room  for  lots  of 
argument  so  perhaps  it  might  be  better  to  start  out 
along  the  other  track.  There  are  any  number  of  per- 
fectly good  standards  already  in  existence  and  in  com- 
mon use.  There  are  undoubtedly  some  of  the  S.  A.  E. 
and  A.  S.  T.  M.  standards  that  could  be  adopted  bodily 
without  much  effort  on  the  part  of  anybody.  There  are 
ball-bearing  standards  and  specifications  for  steels  and 
alloys  and  bearing  metals  that  could  be  used  just  as 
well  in  machine  tools  as  in  automobiles.  The  National 
Screw  Thread  Commission  has  some  excellent  recom- 
mendations on  fits  and  tolerances  in  threads  and  the 
American  Gear  Manufacturers’  Association  is  making 
strides  with  gears.  Getting  proved  and  workable 
standards  in  this  way  would  be  just  as  easy  as  collect- 
ing a ready-made  family  by  visiting  the  orphan  asylums 
and  adopting  good-looking  orphans  with  satisfactory 
pedigrees. 

As  I said  before,  persuading  the  industry  to  accept 
any  kind  of  a standard  isn’t  going  to  be  an  easy  job.  It 
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is  not  so  many  years  ago  that  one  of  our  most 
progressive  makers  of  milling  machines  called  me  sev- 
eral particularized  kinds  of  a fool  for  telling  him  that 
he  would  use  hardened  steel  gears  and  other  parts  in 
his  machine  before  he  got  much  further.  He’s  adver- 
tising them  now. 

What  is  to  be  gained  by  standardizing,  or  simplify- 
ing? Well,  here’s  one  instance:  I know  of  a company 
that  makes  machines  for  cutting  gears.  They  naturally 
use  gears  in  their  machines  and  they  have  been  cutting 
the  gears  in  their  own  shop  on  their  own  machines. 
Some  idiot  asked  them  not  so  long  ago  if  they  could 
buy  their  gears  cheaper  than  they  could  make  them  as 
they  were  making  them,  in  relatively  small  lots.  He  was 
laughed  out  of  the  office  but  he  made  an  impression,  for 
they  were  curious  enough  to  inquire  of  one  of  the  big 
gear  shops  what  their  gears  would  cost.  To  make  a 
long  story  short,  they  found  that  they  could  buy  these 
gears,  cut  on  their  own  machines  in  the  gear  shop,  at 
about  half  what  they  could  make  them  for  in  their  own 
shop.  Is  it  necessary  to  go  any  further? 

Now,  let  me  repeat  what  I said  in  the  beginning. 
What  is  needed  is  a committee  that  will  commit  some- 
thing definite.  It  should  be  made  up  of  some  men  with 
vision  who  can  grasp  the  possibilities  of  simplification 
and  also  some  of  the  old  reliable  hard  heads  who  will 
keep  the  visionaries  from  attempting  too  much  at  first 
and  at  the  same  time  insist  on  pushing  through  the 
standards  that  are  found  to  be  feasible  and  worth  while. 

Rewards  for  Suggestions— Discussion 

By  Oscae  E.  Pebbigo 

On  page  448,  Vol.  56,  of  American  Machinist,  C.  J. 
Morrison  makes  some  timely  and  very  practical  remarks 
on  the  subject  of  “Rewards  for  Suggestions.”  His  ideas 
are  perfectly  correct,  in  that  it  requires  a very  wise 
management  to  formulate  an  equitable  system  for  the 
examination  of  and  the  reward  for  suggestions,  so  as 
always  to  be  fair  to  the  suggestor  as  well  as  to  the 
management. 

There  are  a number  of  good  and  practical  reasons  for 
this  condition.  Suggestions  thoughtfully  and  honestly 
made,  with  a view  to  the  improvement  of  some  general 
or  special  condition  existing  in  the  plant,  or  in  some  of 
its  equipment,  are  sometimes  of  no  possible  value  in  any 
form.  Sometimes  a slight  change  in  the  suggestion  may 
render  it  of  considerable  value.  Again,  the  germ  of 
thought  contained  in  a suggestion  may,  when  properly 
developed,  form  the  basis  of  a good  and  valuable  patent. 

The  person  making  the  suggestion  should  always  be 
allowed  to  be  present  when  his  suggestion  is  to  be  acted 
upon,  and  frequently  a few  words  from  him  will  dis- 
sipate a misunderstanding.  Besides,  we  should  not  for- 
get that:  “Every  American  citizen  has  the  undoubted 
right  to  be  heard  in  any  cause  in  which  he  has  a per- 
sonal interest.”  Yet  many  of  these  cases  are  decided 
on  ex-parte  testimony.  That  is  a reason  why  men  some- 
times feel  "sore,”  and  think  that  they  have  been  denied 
their  rights.  It  is  an  old  shop  maxim  that  “there  is  no 
profit  in  a sore  man.” 

The  method  of  judging  the  value  of  suggestions,  and 
of  making  the  payments  is  a much  more  important  mat- 
ter than  is  generally  considered.  Since  some  suggestions 
which  seem  valuable  and  are  paid  for  as  such  are  finally 
found  to  be  useless,  while  others  are  paid  a nominal  sum 
and  afterwards  found  to  be  very  valuable,  suggests  a 
system  which  will  be  equitable  to  all  concerned. 


The  plan  is  this : Instruct  a committee  to  be  liberal 
in  its  judgment  of  the  value  of  suggestions.  If  there  is 
a doubt  as  to  the  practicability  and  value  of  a suggestion, 
give  it  the  benefit  of  the  doubt.  Then  pay  a nominal 
reward  for  all  suggestions  passed  upon  as  favorable. 
At  the  end  of  six  months,  if  no  additional  value  seems 
to  have  accrued  upon  a certain  suggestion,  let  it  lay  for 
another  six  months.  If  no  special  value  is  seen  at  that 
time,  it  is  dropped  and  no  further  account  is  kept  of  it. 
But,  if  at  the  end  of  six  months  the  suggestion  has 
proved  of  value,  repeat  the  original  payntent;  and  if 
similar  advantage  is  seen  at  the  end  of  another  six 
months,  repeat  the  payment  again.  If,  at  the  end  of 
the  second  six  months,  the  suggestion  has  proved  of 
especial  value,  a final  payment  of  its  real  worth  to  the 
plant  is  estimated  and  paid. 

The  first  important  feature  of  this  plan  is  that  sug- 
gestions of  special  merit  will  receive  special  reward; 
while,  secondly,  employees  are  much  more  likely  to  pre- 
sent suggestions  for  permanent  or  continued  benefit 
rather  than  those  of  temporary  or  transient  value. 
The  aggregate  amount  which  the  management  feels 
should  be  devoted  to  this  purpose  can  be  so  divided  that 
the  annual  expense  will  be  no  more  than  by  the  usual 
method,  while  the  good  influence  which  the  system  ex- 
erts among  the  employees  will  be  greatly  enhanced. 

Accepting  Suggestions 

As  an  illustration  of  how  easy  it  is  to  make  mistakes 
in  judgment  as  to  the  value  of  suggestions,  the  follow- 
ing incidents  well  known  to  the  writer  are  given.  Quite 
a number  of  years  ago  a draftsman  was  employed  to  de- 
sign a certain  precision  machine,  the  requirements  for 
which  were  very  rigid.  The  machine  was  designed  in 
somewhat  less  time  than  the  management  had  expected, 
and  was  built  under  the  direction  of  the  designer.  Upon 
the  first  test  it  was  apparent  that  changes  in  the  mate- 
rial of  some  of  the  parts  would  be  advisable.  These 
changes  were  made,  and  upon  the  final  test  before  the 
management,  the  machine  was  pronounced  a success,  and 
several  others  were  ordered  to  be  built.  Within  a week 
the  designer  was  made  superintendent  of  the  plant. 

A number  of  years  after,  this  same  man  was  em- 
ployed in  a plant  where  an  elaborate  suggestion  system 
was  in  force,  and  a committee  of  supposedly  technical 
experts  had  been  appointed  to  examine  the  suggestions 
presented.  A certain  machine  built  by  the  company  re- 
quired as  a part  of  its  design  a device  producing  a 
similar  effect  to  that  on  the  machine  which  the  man  had 
designed  years  before,  so  that  he  now  filed  a suggestion 
covering  a sketch  of  the  necessary  parts.  It  was  ex- 
amined by  the  committee,  which  declared  that  the  prin- 
ciple was  wrong  and  that  such  a device  would  be  inoper- 
ative. 

A rather  ludicrous  sequel  to  the  matter  was  that  a year 
or  so  after  the  above  event,  this  same  company  pur- 
chased a very  high-priced  and  elaborate  precision 
machine  in  which  the  very  principle  that  had  been  re- 
jected was  used  upon  one  of  its  most  important  precision 
parts,  and  was  working  precisely  as  it. had  worked  on 
the  machine  which  had  earned  this  designer  a superin- 
tendent’s position.  These  happenings  naturally  lead  to 
the  conclusion  that  it  is  a man  very  certain  of  his 
ground  who  undertakes  to  say  that  a certain  device  will 
not  work,  lest  some  man  who  does  not  know  nearly  as 
much  as  he  should  make  it  work.  The  time-honored 
question  of  “who  shall  decide  when  doctors  disagree,”  is 
not  confined  to  the  medical  profession. 
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Methods  of  Machine  Tool  Design 

Third  Article — Machine  Tool  Drives  Analyzed — Why  the  Drive  Problem  Is  More  Difficult 

for  Machine  Tools  than  for  Other  Machines 

By  A.  L.  DeLEEUW 


THE  drives  of  many  classes  of  machines  consist 
merely  of  the  simplest  kind  of  power  transmis- 
sion, such  as  two  pulleys  and  a belt  or  a couple 
of  sprockets  and  a chain.  As  a rule  only  one  speed  is 
required  and  in  the  majority  of  cases  the  maximum  load 
is  well  known.  Conditions  are  entirely  different  with 
most  machine  tools.  The  maximum  load  is  not  definitely 
known  and  is  only  guessed  at.  Very  frequently  a num- 
ber of  speeds  are  required  and  the  range  of  these  speeds 
is  much  in  excess  of  the  range  of  variable  speeds  found 
in  any  other  class  of  machines.  In  addition,  these 
speeds  must  be  readily  obtained  by  the  operator  if  they 
shall  be  of  any  use  at  all. 

In  fact,  there  is  no  other  class  of  machines  which 
combines  all  of  these  requirements.  A spinning  ma- 
chine does  require  variable  speeds,  but  over  a very  small 
range  and  requiring  little  power.  An  automobile  also 
requires  variable  speeds,  but  again  over  a very  limited 
range  and  only  very  few  speeds.  A machine  tool,  on  the 
other  hand,  may  require  anything  between  100  hp.  or  a 
fraction  of  1 hp.  and  many  machine  tools  are  con- 
structed with  as  many  as  thirty,  and  sometimes  even 
more  speeds,  all  mechanically  controlled.  It  is  perfectly 
true  that,  as  a rule,  the  user  of  the  machine  tool  does 
not  require  all  the  speeds  furnished,  but  as  the  maker 
of  the  machine  cannot  know  which  speeds  might  be 
required  by  the  various  users,  he  is  compelled  to  furnish 
all  useful  speeds  and  bring  them  close  enough  together 
so  that  whatever  the  job  may  be  there  will  always  be 
some  speed  which  is  nearly  correct  for  that  particular 
case. 

Selecting  Speeds 

If  we  had  a large  boring  mill  to  be  used  exclusively 
for  the  turning  and  boring  of  large  flywheels,  we  would 
require  a number  of  speeds  which  would  make  this  ma- 
chine as  economical  as  possible  for  the  turning  and 
facing  of  the  rim  and  then  a few  other  speeds  which 
would  make  it  as  economical  as  possible  for  the  boring 
and  facing  of  the  hub.  For  instance,  we  might  have 
speeds  of  1 — 1.1 — 1.2 — up  to  2 r.p.m.  for  the  rim;  and 
10 — 11 — 12 — up  to  20  r.p.m.  for  the  hub,  and  this  would 
be  perhaps  the  best  arrangement  possible  if  nothing 
else  ever  had  to  be  turned  up  on  this  boring  mill  but 
large  flywheels.  If  a concern  should  build  a special 
machine  for  this  purpose  it  would  probably  arrange  the 
speeds  in  some  such  fashion;  but  in  doing  so  it  would 
make  of  the  machine  a special  machine  in  every  sense 
of  the  word.  It  would  have  to  be  rearranged  as  soon 
as  different  kinds  of  work  were  assigned  to  it.  The 
builder  of  standard  or  commercial  machine  tools  is 
confronted  with  the  problem  of  selecting  speeds  which 
will  make  the  machine  as  economical  as  it  is  possible  to 
make  it  for  any  job  within  its  range. 

In  practically  all  cases  the  various  speeds  of  a machine 
tool  are  arranged  in  geometrical  progression.  It  was 
quite  customary  to  advertise  this  feature  as  a special 
merit  of  some  machine,  and  even  now  we  may  find  oeca- 
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sionally  an  advertisement  mentioning  the  geometrical 
progression  as  a special  feature  of  high  value  and 
peculiar  to  the  advertised  machine ; but  this  only  occurs 
nowadays  when  the  advertiser  honestly  believes  the 
public  to  be  as  ignorant  as  he  himself.  We  realize  at 
the  present  time  that  the  geometrical  progression  of 
the  speeds  of  a machine  tool  is  the  best  all-around 
compromise.  We  know  full  well  that  it  does  not  give  us 
the  exact  speeds  we  desire,  but  that  no  other  standard- 
ized arrangement  would  bring  us  so  near  to  the  speed  we 
need  under  all  conditions  of  size  and  material  of  work. 

To  illustrate  this  a little  further  let  us  take  for 
example  a 24-in.  lathe  made  by  a well-known  machine 
tool  builder.  The  speeds  are  twelve  in  number  and 
range  from  8.1  to  315.  These  speeds,  being  in  geomet- 
rical progression,  would  be  8.10 — 11.80 — 15.76 — 22.00 
—30.7—42.8—59.6—83.2—116.0—161.8—226—315. 

This  lathe  swings  191  in.  over  the  carriage,  so  that  if 
we  have  a piece  in  the  machine  of  a diameter  equal  to 
the  full  swing  over  carriage,  and  we  should  run  8.1 
r.p.m.,  we  would  have  a cutting  speed  of  only  42  ft. 
Now,  there  are  very  few  occasions  indeed  where  a piece 
of  the  full  swing  of  the  lathe  and  at  the  same  time  of 
a very  hard  material  would  have  to  be  turned  up,  so 
that  we  may  say  that  the  lower  speeds  of  this  lathe  are 
emergency  speeds  and  it  would  perhaps  be  perfectly 
satisfactory  if  only  one  of  these  low  speeds  were  pro- 
vided. However,  the  various  series  or  groups  of  speeds 
are  obtained  by  the  shifting  of  a pair  of  gears  or  the 
throwing  in  of  a clutch,  so  that  the  general  nature  of  a 
group  is  reproduced  but  at  a higher  speed. 

If  in  this  particular  case  we  should  leave  out  the 
second  and  third  speed  so  that  the  first  speed  would  be 
8.1  and  the  second  22,  then  if  we  should  shift  so  as  to 
get  the  next  series  of  speeds  beginning  with,  say,  59.6, 
the  second  speed  of  that  series  would  be  161.8.  Now 
these  speeds  of  59.6,  etc.,  are  used  on  the  great  majority 
of  the  work  done  on  this  machine  and  it  would  not  be 
permissible  at  all  to  have  as  great  a gap  between  the 
speeds  as  that  of  59.6  and  161.8.  The  necessity  of 
having  speeds  fairly  close  together  in  the  higher  ranges 
compels  us  to  bring  them  fairly  close  together  in  the 
lower  ranges  also,  though  we  may  not  need  them  there. 
In  some  other  machine  we  may  need  the  lower  speeds 
close  together  and  this  would  compel  us  to  furnish  a 
number  of  high  speeds  also,  though  we  can  get  along 
without  them. 

Calculations  fob  Geometric  Progressions 

The  following  calculations  in  regard  to  the  speeds  of 
a machine  tool  also  apply  to  the  feeds.  In  general,  they 
apply  to  any  mechanism  in  which  we  wish  to  have  a 
series  of  speeds  in  geometrical  progression. 

The  various  drives  of  machine  tools  can  be  divided 
into  two  classes.  In  the  first  class  the  first  driving 
element  of  the  machine  has  a constant  speed.  In  the 
second  class  it  has  an  adjustable  speed.  Machines  of 
the  first  class  are  generally  called  “constant  speed”  or 
“single  pulley”  machines.  All  the  speed  changes  are 
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made  by  means  of  the  mechanism  of  the  machine  itself. 
In  the  second  class  part  of  the  changes,  and  sometimes 
all,  are  made  by  mechanism  of  which  part  is  outside  of 
the  machine  proper,  such  as  a countershaft  with  cone 
pulley,  or  a variable  speed  countershaft,  or  an  adjustable 
speed  motor. 

For  the  present  we  will  confine  ourselves  to  speeds  ar- 
ranged in  geometrical  progression.  If  all  speeds  are 
obtained  by  means  of  one  single  system  of  machine  ele- 
ments, such  as,  for  instance,  a number  of  steps  on  a 
cone  pulley  or  a number  of  gears  all  served  by  one 
tumbler  gear,  we  will  say  that  we  have  a single  shift 
arrangement.  If  such  a shift  is  exhausted  and  we  bring 
into  play  some  other  group  of  elements  we  will  get  a 
two-shift  arrangement,  etc.  The  number  of  shifts  pos- 
sible depends  on  the  number  of  factors  of  the  numeral 
indicating  the  number  of  speeds.  For  intsance,  with 
sixteen  speeds  we  would  reason  thus : We  can  consider 
sixteen  as  16  x 1,  or  as  8 x 2,  or  as  4 x 2 x 2,  or  as 
4 x 4,  or  as  2 x 2 x 2 x 2.  The  first  would  correspond 
to  a cone  pulley  with  sixteen  steps  (which,  by  the  way, 
is  not  likely  to  be  used).  In  the  second  arrangement 
we  would  have  two  factors  and  therefore  two  shifts; 
in  the  third  arrangement,  4 x 2 x 2,  we  have  three  fac- 
tors and  therefore  three  shifts,  while  in  the  fourth 
arrangement,  4 x 4,  we  again  have  two  shifts,  and  in 
the  last  arrangement,  2 x 2 x 2 x 2,  we  have  four  shifts. 

With  eighteen  speeds  we  would  have  the  following: 
18,  or  2 x 9,  or  3 x 6,  or  2 x 3 x 3,  which  will  give  us 
respectively  1 — 2 — 2 — 3 shifts.  With  twenty  speeds  we 
would  have  20,  or  2 x 10,  or  4 x 5,  or  2 x 2 x 5,  which 
would  give  us  in  the  same  order  1 — 2 — 2 — 3 shifts. 

Such  arrangements  are  shown  in  Fig.  16  in  diagram- 
matic form.  Each  arrangement  consists  of  as  many 
speed  variators  as  there  are  shifts,  and  each  individual 
speed  variator  is  represented  as  a cone  of  gears  with 
the  well-known  tumbler  gear  and  idler,  or  sometimes  as 
a set  of  sliding  gears. 

In  Fig.  16-A-B-C-D  and  E are  given  the  various 
possible  shifts  for  sixteen  speeds.  Fig.  16-A  shows  a 
cone  of  sixteen  gears  or  a cone  pulley  with  sixteen  steps 
or  maybe  sixteen  steps  of  an  adjustable  speed  motor. 
Fig.  16-B  shows  a combination  of  two  speed  variators, 
one  with  eight  and  one  with  two  steps.  Fig.  16-C  also 
has  two  shifts.  This  time  each  one  for  a speed  variator 
of  four  steps.  Fig.  16-D  shows  three  shifts,  one  for  a 
speed  variator  of  four  steps  and  two  for  speed  variators 
of  two  steps  each.  Finally,  Fig.  16-E  shows  a four  shift 
variator,  each  of  the  two  elements  being  a two  step 


variator.  Fig.  17  shows  the  possible  combinations  for 
eighteen  speeds  and  Fig.  18  for  twenty  speeds. 

It  should  be  thoroughly  understood  that  the  diagrams 
do  not  show  the  construction  of  speed  changing  mechan- 
isms, but  merely  the  way  they  can  be  split  up  into  their 
elements.  They  do  not  even  show  the  proper  order  of 
these  elements;  for  instance,  in  Fig.  17-H  the  six  step 
variator  comes  first  and  the  three  step  afterward.  This 
order  may  be  reversed.  Which  one  would  be  the  best 
sequence  would  depend  on  circumstances. 

We  have  shown  these  various  arrangements  as  all- 
gear drives,  because  it  simplifies  the  diagrams.  How- 
ever, some  of  the  groups  or  variators  shown  might  be 
adjustable  speed  motors  or  belt  constructions.  There 
are  many  arrangements  in  existence  in  which  the  first 
group  or  speed  variator  is  replaced  by  an  adjustable 
speed  motor,  but,  whenever  such  a motor  is  used,  it  will 
be  found  as  the  beginning  of  the  arrangement.  One 


does  not  find  it  as  a substitute  for  the  second,  third  or 
fourth  group.  On  the  other  hand,  belt  drives  lend  them- 
selves to  many  variations  and  groupings. 

In  Fig.  19  a partial  schedule  is  given  of  the  possible 
arrangements  of  machine  tool  drives.  They  are  divided 
into  two  groups,  one  for  constant  speed  motor  or  pulley 
and  one  in  which  adjustable  speed  motors  or  cone  pulleys 
are  used.  As  we  are  not  really  concerned  with  the 
adjustable  speed  motor  the  diagram  proceeds  without 
regard  for  this  element,  considering  only  various  belt 
drives.  No  effort  is  made  to  show  the  various  kinds  of 
constant  speed  drives  because  they  have  been  considered 
in  the  previous  paragraphs.  The  belt  drives  are  again 
divided  into  two  groups,  in  one  of  which  all  variations 
of  speeds  are  made  by  belt  while  the  other  makes  its 
variations  by  means  of  belts  and  gears.  This  diagram 
does  not  show  all  the  possible  combinations  of  belts  and 
gears  because  they  are  unlimited  in  number.  It  does 
show,  however,  a number  of  the  most  common  construc- 
tions used  in  machine  tool  drives. 

When  there  are  two  countershaft  speeds  they  may  be 
arranged  either  so  that  a shift  from  one  countershaft 
speed  to  the  other  splits  up  the  variation  between  two 
adjoining  cone  speeds,  or  else  they  may  be  arranged 
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in  such  a way  that  after  all  the  cone  speeds  are  exhausted 
one  makes  a shift  to  the  next  countershaft  speed  and 
begins  again  with  the  first  cone  step. 

A few  of  the  arrangements  of  the  above  diagram  have 
been  further  analyzed.  They  are  marked  as  Case  1-A, 
Case  1-B,  Case  2,  3,  4 and  5.  The  numerals  refer  to 
corresponding  numerals  in  Fig.  19.  Cases  1-A  and  1-B 
differ  only  in  so  far  that  in  Case  1-A  the  two  cones  are 
supposed  to  have  the  same  steps  as  is  customary  in 
most  machine  constructions;  while  in  Case  1-B  these 
cones  are  not  alike.  This  latter  case  is  not  very  com- 
mon. However,  it  is  used  where  the  machine  must  have 
speeds  very  much  in  excess  of  the  countershaft  speeds. 
The  countershaft  being  a machine  unit  which  depends 
for  its  alignment  on  ceilings  and  beams  and  such  like 
is  not  very  well  adapted  to  be  run  at  a very  high  speed ; 
so  that  it  is  advisable  to  do  some  speeding  up  between 
countershaft  and  machine,  if  the  machine  must  run  at 
a high  speed.  In  such  cases  we  will  find  the  countershaft 
cone  different  from  the  machine  cone. 

The  following  calculations  show  a method  of  obtaining 
the  main  elements  of  the  various  arrangements  indi- 
cated in  Fig.  19.  As  all  of  it  may  not  be  quite  clear  in 


the  mind  of  the  reader  at  the  first  reading,  we  will  go 
over  one  example.  Case  1-A.  The  number  of  speeds  is 
given  as  n,  the  low  speed  as  s,  and  the  high  speed  as  S. 
As  these  speeds  are  supposed  to  be  in  geometrical  pro- 


, gression  they  are: 
a ar ar1 o.r1- 


-arn 


The  range  R is  the  highest  speed  divided  by  the  lowest 

5 S I*~1  ig"  j 

which  is  g ; so  that  - = r"-1  and  r — ^ — = ^R- 


The  countershaft  speed  C can  be  expressed  as  the  larg- 
est step  of  the  lower  cone  divided  by  the  smallest  step  of 
the  upper  cone  times  the  low  speed ; and  we  might  also 
express  it  as  the  smallest  step  of  the  lower  cone  divided 
by  the  largest  step  of  the  upper  cone  times  the  high 
speed.  This  shows  us  that  the  countershaft  speed  equals 
the  square  root  of  the  product  of  high  and  low  speeds. 


The  accompanying  calculation  shows  so  clearly  how  to 
find  one  extreme  step  of  the  cone  when  the  other  one  is 
given  that  it  is  not  necessary  to  go  further  Into  this 
matter.  What  is  not  so  plain  is  how  to  find  the  next 
step.  In  the  accompanying  calculation  the  next  steps  to 
be  calculated  are  called  x and  y,  and  the  sum  of  x and  y 
is  supposed  to  be  the  same  as  the  sum  of  d and  D which, 
as  we  know,  is  customary.  We  find,  therefore,  that 
step  y equals  d plus  D minus  x.  Keeping  this  in  mind 
it  will  be  easy  to  follow  the  rest  of  the  calculations. 


Case  1-A 


WHEN  THE  TWO  CONES  ARE  ALIKE 
No.  of  speeds  = n 
Low  speed  = s 
High  speed  = S 
Range  = R — S -r-  s 


Ratio  of  two  adjoining  speeds  = r 


D d 

Countershaft  speed  = C=  jX8  = jXS 


D • 
d*  '' 


S 

s 


D jS 
d “ \ s 


IS 

C=\JX* 

If  small  step  = d diameter 


VSs 


Large  step  — D = dyl  - 
Step  y — D + d — x 


c X 

D + d-  x 

X 

= S x 

r 

VSs  X 

D + d — x 

X 

= s x 

r 

D + d - x 

sr 

r\Z§8 

X 

~ V Ss  ~ 

S 

D + d — x 
D + d 


rVSs 


X x 


— x 


X = 


S 

(rV  Ss 
V S 
D + d 


+ 1 


rV  Ss 
S 


+ 1 


y = D + d 
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FIG.  19.  SCHEDULE  OF  POSSIBLE  DRIVE  ARRANGEMENTS 
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Case  l-B 

WHEN  THE  TWO  CONES  ABE  NOT  ALIKE 
No.  of  speeds  = n 
Low  speed  = 8 
High  speed  = S 
Range  = R = S ~ s 

Ratio  of  two  adjoining  speeds  = r — *yjR 

Countershaft  speed  = C = ^ x> 

Step  y — D + d — x 

c x = . X , 

J-X.X^-*  = .Xf 

D ^ D + d — x 
— x = r 

a x 

D'  + Dd  — Dx 

fe = r 

D'  -{-  Dd  — Dx  — rdx 

D'  + Dd  = ( rd  + D)x 
D'  + Dd  D(D  + d) 
rd  -f  D rd  + D 

y = D d — x 

Case  2 

WHEN  THE  TWO  CONES  ARE  ALIKE 
No.  of  speeds  = n 
Low  speed  = a 
High  speed  = S 
Range  = R — S -r-  « 

Ratio  of  two  countershaft  speeds  — r = yjR 

Ratio  of  two  adjoining  pulley  speeds  = r1  = yjftt 

D H 

Past  countershaft  speed  — Cr  = -g  X r8  ~ X S 


x = 


IT 


S 

rs 


D_ 

d 


■s 


Cf  — ^j-  X rs  = r*^  ^ = VrSs 
VrSs^^Ss 


CB  = 


_S 

rs 


4 


«._»X0._£±A=-X 

87*  X X = (D  + d — X)  yj 

8r'x  + x sir  = (°  + d)^7 
(D  + d)yj^ 


ISs 


Ss 


1 + 


(D  + d)  VrSs 
r -f-  VrSs 

y — D -j-  d — * 


(D  +d)Cr 
r + C? 


Case  3 

WHEN  THE  TWO  CONES  ARE  ALIKE 
No.  of  speeds  = n 
Low  speed  = s 
High  speed  = S 
Range  = R — S -4-  s 

Ratio  of  two  adjoining  speeds  = r = R 
Slow  countershaft  speed  = Cg 

Slow  countershaft  speed  brings  speed  up  to  step  ^ 

Fastest  speed  of  machine  cone,  using  slow  countershaft 

is  8 X T2 


— i 


c«=jX»=^X«'5  1 


LP 

cP 


- — l 

r2 


H’ 


■ r ‘ 


n-2 

c,=  s X r * 

To  find  a:  and  y follow  Case  1-A,  substituting  s X 

n— 2 

r 2 for  S (as  this  speed  is  the  highest  obtainable  speed 
with  this  countershaft  speed) 

Fast  countershaft  speed  = Cr 

* 2 * 3»— > 

Cr  = CB  X r*  = s X r * X r*  — a X * 4 

Case  4 

ONE  COUNTERSHAFT  SPEED,  DOUBLE  BACK 
No.  of  speeds  = n 

n must  necessarily  be  divisible  by  3 

Low  speed  = s 
High  speed  = S 
Range  = R — S 8 

Ratio  of  two  adjoining  speeds  = r = "V7# 

Cone  steps  bring  speeds  from  high  toy  speed 
Fast  back  gear  brings  speed  from  (t—1)  to  £ speed 

Slow  back  gear  brings  speed  from  (|_1)  to  slow  speed 
Slowest  speed  of  machine  cone  without  using  gears  is 
*? 

s X r> 

c = jxs  = X *r  f x « X ** 

u * 

D*  ST*-1  »-» 


If  small  step  = d diameter 

Large  step  = D,  j = D = dyj 

Step  y — D -\-  d — x 

Third  speed  is  obtained  with  belt  on  x and  y and 
with  slow  countershaft  speed. 


2 n 
8T  3 


d> 


5 = r-y 

d 


D 11 — 3 2a 

d X « X r2  = r « X 8 X rT 


sr 


To  find  x and  y follow  Case  1-A  substituting  a X rT 
for  8 (as  this  is  the  slowest  Bpeed  obtainable  by  direct 
drive) . 

Ratio  of  machine  cone  and  shaft  driven  by  fast  back 

n 

gears  = r2 

* 

Ratio  of  fast  and  slow  back  gears  = r* 

Case  5 

ONE  COUNTERSHAFT  SPEED,  DOUBLE  BACK  ng.APff 
AND  TRIPLE  GEAR 
No.  of  speeds  = » 

. High  speed  = S 
Low  speed  = 8 
Range  = R — S ~ 8 
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Ratio  of  two  adjoining  speeds  = r = *~l  R 

n 

Ratio  of  triple  and  back  gear  = r* 

n 

Ratio  of  back  gears  = r'< 

Ratio  of  shaft  driven  by  fast  back  gear  and  machine 

n 

cone  = r* 

9n— 5 

Countershaft  speed  = C — sr  10 

If  small  step  = d diameter 

. o Sd 
Large  step  D — 


C X 


Step  y — D + d — x 
D + d — x S 
x r 

D + d — x_  S 
x Cr 

D + d = x (§-r  + l) 

D + d 

■ x = -* 

— + 1 
Cr  + L 

y — D + d 


— x 


Reo  Connecting  Rod  Methods 

A Double  Milling  Fixture — Babbitt  Expanded  in  Holes  by  Rolling — A Neat  and  Accurate 

Gage  for  Inspecting  Squareness  of  Bores 

By  FRED  H.  COLVIN 

Editor,  American  Machinist 


THE  milling  fixture  used  in  the  first  operation  is 
of  different  design  than  that  usually  employed 
for  this  work.  It  consists  of  a substantial  frame- 
work built  to  contain  two  rods  in  a revolving  fixture, 
so  that  one  end  is  free  for  unloading  and  reloading 
while  the  cutters  are  at  work  on  the  other  end. 

The  rod  rests  in  the  lower  V’s  A and  B,  Fig.  1.  The 
small  end,  however,  is  supported  by  an  additional  block 
which  takes  the  thrust  of  the  clamping  finger  C.  Finger 
D centers  and  clamps  the  large  end  of  the  rod,  both 
clamps  being  operated  by  a handwheel  and  screw  above. 
A single  screw  holds  both  ends  of  the  rod  through  an 
equalizing  clamp. 

Drilling  the  Large  Hole 

The  large  hole  is  drilled  in  the  fixture  shown  at  the 
right  in  Fig.  2.  The  rod  is  lightly  held,  the  forged 
opening  centering  the  drill  and  the  pin  A preventing 
the  rod  from  turning  under  the  cut.  In  drilling  the 
small  end,  the  large  bore  is  used  for  locating  and 
squaring  the  rod,  as  shown  at  the  left  at  B.  The 
quick-acting  clamp  C is  a bit  unusual,  the  handle  D 
unlatching  the  locking  block  and  allowing  the  rod  to  be 
swung  out  of  the  way  after  drilling. 

After  splitting  the  cap  from  the  rod  itself  (the  bolt 
holes  being  previously  drilled  and  tapped),  the  studs 
are  put  in  place  and  the  cap  assembled  to  the  rod.  It 


is  then  washed,  tinned  and  babbitted  as  shown  in  Fig. 
3.  The  rod  slips  over  a babbitting  mandrel  which  has 
strips  to  represent  the  shims,  as  at  A.  The  cap  is  held 


FIG.  1.  MILLING  SIDES  OF  CONNECTING  RODS 


FIG.  2.  DRILLING  BOTH  ENDS  OF  ROD 
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FIG.  3.  BABBITTING  THE  RODS.  FIG.  4.  TESTING  FOR  SQUARENESS  OF  HOLES 


in  position  by  the  clamp  shown  while  the  babbitt  is 
poured. 

The  oil  groove  is  next  cut,  the  babbitt  faced  and 
rough  reamed,  and  then  spun  with  a rolling  tool  to 
compress  the  metal  before  the  final  reaming. 

In  Fig.  4 is  shown  the  test  for  squareness  of  the 
two  holes.  The  large  end  of  the  rod  is  placed  between 
the  heavy  uprights  A and  B,  and  the  plug  C,  repre- 
senting the  crankpin,  is  pushed  in  place.  The  stud  D 
on  the  disk  E is  placed  in  the  piston-pin  hole  and  the 
;rod  is  then  swung  so  as  to  bring  the  disks  E and  F 
in  contact.  The  large  size  of  these  disks  makes  it 
easy  to  detect  very  slight  errors  in  squareness,  and  it 
is  these  errors  which  have  much  to  do  with  causing 
undue  wear  and  producing  unsatisfactory  motors. 

In  the  final  operations  the  oil  dip  on  the  end  of  the 


FIG.  5.  FITTING  RODS  TO  CRANKSHAFT 


rod  is  formed,  the  oil  hole  carefully  cleaned  out,  the 
rod  buffed  and  weighed  and  sent  to  the  assembling 
department  to  be  fitted  to  the  crankshaft  as  in  Fig.  5. 

Chamber  Urges  Political  Emancipation 
of  Federal  Reserve  System 

A statement  issued  recently  by  the  finance  depart- 
ment of  the  Chamber  of  Commerce  of  the  United  States 
urges  protection  of  the  Federal  Reserve  System  from 
politics.  The  chamber's  finance  department  emphasizes 
the  fact  that  current  uninformed  criticism  and  misrep- 
resentation may  threaten  the  welfare  of  the  system. 
Efforts  that  are  being  made  to  control  the  system’s  dis- 
count rates  and  to  alter  the  composition  of  the  Federal 
Reserve  Board  are  not  in  accordance  with  sound  prin- 
ciples, declares  the  chamber.  It  is  not  suggested  that 
sincere  and  constructive  criticism  should  be  dis- 
couraged, but  that  for  the  moment  it  should  be  put 
to  one  side  in  order  to  confront  what  is  believed  to  be 
dangerous  tendencies  that,  unchecked,  will  promote  a 
gradual  ascendancy  of  political  influence  in  affairs  of  the 
system,  and  contrary  to  the  interests  of  all  the  people, 
undermine  the  independence  of  its  administration. 

The  chamber’s  committee  on  banking  and  currency 
stated  some  time  ago  that  in  dignity  the  Federal  Re- 
serve Board  should  rank  with  the  Supreme  Court  and 
should  be  equally  free  from  any  suspicion  of  political 
control.  The  department  adds  the  opinion  that  the 
entire  system  should  be  kept  non-partisan'  in  character, 
free  from  the  suspicion  of  the  taint  of  politics,  and 
should  be  protected  from  any  efforts  to  manipulate  it 
in  the  interests  of  any  class  or  party,  with  consequent 
loss  of  public  confidence  in  its  integrity. 

Some  forty  bills,  proposing  to  amend  the  Federal 
Reserve  Act,  a few  constructive  but  most  of  them  un- 
wise, have  been  introduced  in  the  present  Congress. 
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Factory  Storekeeping  and  Material  Control 

The  Second  Article — Material  Routine  Personnel — Duties  and  Qualifications — Who  Is 
Responsible  for  Quality,  Quantity,  Time  and  Cost — Location  of  Offices 

By  HENRY  H.  FARQUHAR 


THE  personnel  concerned  with  material  handling 
must  necessarily  differ  both  in  quantity  and 
quality,  as  well  as  in  organization,  with  the 
particular  factory  dealt  with.  In  anv  strictly  regulated 
material  procedure,  however,  whatever  be  the  type  of 
industry,  the  following  duties  must  be  performed  re- 
gardless of  whether  or  not 
the  exact  titles  used  be- 
iow  are  employed,  or  of 
whether,  as  in  the  smaller 
plants,  several  of  these 
duties  may  be  combined 
in  one  person. 

The  function  of  the  en- 
gineering department  is 
to  ascertain  the  proper 
quality  of  goods  and  to 
consider  the  uses  to  which 
each  article  is  to  be  put. 

The  results  are  written  up 
in  purchase  specifications, 
which  are  repeated  or  re- 
ferred to  in  the  balance 
sheet.  The  engineering 
department  must  also  in- 
spect and  test  materials 
upon  receipt  to  see 
whether  they  conform 
with  these  specifications. 

The  person  in  charge  of 
this  work  must  possess 
technical  knowledge  of  a 
high  order,  he  must  pos- 
sess firmness,  backed  by  sound  judgment,  and  he  there- 
fore requires  an  intimate  knowledge  of  production 
needs.  He  may  often  be  assisted  to  good  advantage  by 
various  advisory  committees  appointed  for  the  purpose. 

The  purchasing  agent  is  responsible  for  purchasing 
all  goods  as  and  when  called  for  at  the  lowest  price 
consistent  with  quality.  He  is  responsible  for  the  fol- 
low-up of  all  outstanding  purchase  orders,  and  for  see- 
ing that  delivery  is  made  when  promised.  It  is  his  duty 
to  report  at  once  to  the  proper  person  any  change  in 
conditions  in  the  market  or  in  transportation  which 
may  affect  the  time  or  amount  of  ordering  goods.  The 
purchasing:  agent  should  possess  shrewdness,  tact,  com- 
mon sense  and  ability  to  hold  his  own  in  an  argument. 
Technical  knowledge  is  an  advantage. 

The  balance  clerk  is  called  also  stock  clerk,  material 
clerk,  material  record  clerk.  The  general  function  of 
a central  clearing  house,  as  embodied  in  the  balance 
sheets,  is  to  give  all  information  in  regard  to  material 
on  hand,  material  outstanding  on  order,  material  which 
has  been  apportioned  or  reserved  to  manufacturing  or 
other  needs,  and  material  which  may  be  further  appor- 
tioned or  which  is  considered  available.  It  is  the  duty 
of  the  balance  clerk  to  keep  the  balance  sheet  for  each 
item  up  to  date  by  posting  any  one  of  the  above  trans- 
actions when  it  occurs,  to  see  that  perpetual  inventory 


is  accurately  maintained,  to  requisition  materials  for 
stock  as  necessary. 

The  qualifications  of  a balance  clerk  require  absolute 
accuracy,  foresight  and  a whole  lot  of  common  sense. 
I strongly  believe  that  first-class  people  should  be  used 
for  balance  card  work.  Bookkeeping  is  more  or  less 

mechanical,  but  balance 
work  requires  an  alert 
mind.  Much  money  may 
be  lost  or  made  at  the  bal- 
ance cards. 

Besides  his  general  su- 
pervisory duties,  it  is  spe- 
cifically the  duty  of  the 
works  manager  as  regards 
material  regulation  to  ap- 
prove himself,  or  to  dele- 
gate  this  authority  to 
other  officials,  all  replen- 
ishment orders  before 
they  may  be  honored  by 
the  purchasing  agent. 

An  important  duty  of 
the  traffic  manager  is  to 
keep  those  responsible  for 
the  ordering  of  materials 
fully  informed  as  to  traf- 
fic conditions,  so  that  am- 
ple allowance  may  be  made 
for  embargoes  or  other 
transportation  upsets.  Or- 
dinarily this  information 
should  be  reported  to  the 
purchasing  agent  who  should  then  be  held  responsible 
for  interpreting  this  and  other  relevant  information  into 
an  allowance  affecting  the  time  or  amount  of  ordering 
goods.  It  is  the  traffic  manager’s  duty  also  to  receive  all 
goods  from  the  transportation  agent,  to  see  that  the 
packages  correspond  with  the  descriptions  on  the  way 
bills  or  other  descriptive  documents,  to  certify  the  trans- 
portation charges  to  the  auditor,  and  in  general  to 
conduct  all  dealings  with  transportation  agencies. 

The  receiving  clerk  unpacks  all  packages  and  checks 
contents  against  his  copy  of  the  purchase  order.  He 
makes  out  a notification  of  receipt  and  sends  it  imme- 
diately to  persons  interested.  This  notification  or  an 
accompanying  form  must  contain  information  showing 
action  by  the  engineering  department  or  other  inspec- 
tors. 

The  transportation  men  move  materials  and  appa- 
ratus into  and  out  of  storerooms  and  to  other  designated 
places  as  per  directions. 

The  storekeeper  is  responsible  for  the  receipt  into 
stores,  arrangement  and  stowage,  custody,  and  issue 
from  stores  of  all  goods.  He  is  also  responsible  for  a 
periodic  count  to  insure  accuracy  of  perpetual  in- 
ventory, and  reduction  of  spoilage  and  deterioration. 

The  auditor  checks  invoices  against  notification  of 
material  received  and  notifies  the  purchasing  agent  to 


' | 'HE  PERSONNEL  concerned  with  ma- 
terial  routine  must  be  organized  and  phys- 
ically located  to  give  the  greatest  service- 
ability. 

Quality  is  determined  by  the  engineering 
department:  cost  by  the  purchasing  agent. 
Quantity  is  limited  by  production  require- 
ments. 

The  storekeeper  should  work  directly  under 
the  works  manager,  the  balance  clerk  under 
the  production  manager. 

The  production  office  should  be  close  to  the 
manufacturing  departments.  The  balance 
sheets  must  be  in  the  production  manager’s 
office  but  near  the  storeroom. 

The  cost  department  should  be  supervised 
by  the  works  manager,  but  located  near  the 
balance  sheets  and  manufacturing  department. 
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secure  adjustment  for  rejected  materials.  He  pays  for 
those  goods  passing  inspection,  or  if  the  policy  of  taking 
all  cash  discounts  immediately  upon  receipt  of  invoice 
be  followed,  pays  invoices  upon  presentation. 

The  cost  department  sees  that  proper  charges  and 
credits  are  made  and  summarized  for  all  materials  is- 
sued or  returned,  and  that  these  transactions  are 
properly  taken  up  in  the  books  of  account. 

Besides  these  functions,  we  have  that  of  requesting 
material  for  use,  exercised  by  various  persons  through- 
out the  plant,  and  finally  that  of  planning,  which,  while 
not  directly  related  to  material  routine,  is  the  center  of 
production  activities  and  enables  the  accurate  forecast 
of  material  needs. 

Naturally,  depending  on  the  size  and  complexity  of 
the  business,  these  functions  may  not  be  exercised  by 
persons  as  listed  above.  Fewer  persons  may  be  re- 
quired, or  very,  many  more  may  be  necessary  in  larger 
plants.  For  instance,  there  may  be  one  head  material 
man,  under  whom  would  come  several  storekeepers,  sev- 
eral balance  clerks,  special  transportation  men  and  so 
on.  Similarly,  the  receiving  department  may  be  very 
large  in  itself,  consisting  of  several  men  and  several 
stenographers.  On  the  other  hand  the  storekeeper  may 
In  smaller  plants  serve  also  as  receiving  clerk,  although 
this  practice  is  open  to  considerable  danger. 

Regardless  of  the  number  of  persons  required,  how- 
ever, the  functions  to  be  performed  remain  the  same, 
and  ordinarily  it  is  a mistake  to  split  responsibility  for 
any  one  function  among  different  persons.  Thus  spe- 
cial considerations  may  require  a usually  unsatisfactory 
arrangement  of  several  detached  storerooms  each  with 
its  own  storekeeper.  These  should  all  report,  however, 
to  one  man  who  heads  the  storage  function. 

Relation  Between  Departments 

It  is  obvious  that  responsibility  for  the  material  rou- 
tine rests  with  many  officials  of  the  plant.  It  therefore 
becomes  necessary  in  individual  cases  to  determine  very 
carefully  just  what  the  relation  of  material  regulation 
shall  be  to  each  of  the  departments  affected,  as  well  as 
the  relation  among  the  members  of  material  personnel 
themselves,  so  that  there  may  be  no  overlapping  of 
functions. 

Although  no  general  rule  can  be  laid  down  which  will 
suit  all  cases,  there  are  yet  certain  necessary  relation- 
ships which  should  not  be  lost  sight  of  in  the  distribu- 
tion of  functions  in  any  case.  On  the  one  hand,  a too 
great  concentration  of  authority  and  responsibility  may 
lead  to  fraud  or  careless  work  due  to  a lack  of  inde- 
pendent checks.  On  the  other  hand,  by  a too  sparsely 
scattered  arrangement  work  may  be  so  slowed  up  as  to 
be  insufferable.  The  problem  lies  in  choosing  the  mid- 
dle ground  between  these  two  extremes.  An  illogical 
arrangement  of  functions,  furthermore,  may  lead  to 
complications  quite  as  distressing  as  a too  broad  or  a 
too  narrow  subdivision.  Consider  first  the  four  major 
elements,  quality,  quantity,  time  and  cost,  into  which 
material  handling  has  been  divided. 

It  would  seem  axiomatic  that  responsibility  for  qual- 
ity of  all  goods  should  be  centered  in  the  engineering 
or  other  technical  department.  To  this  department,  in 
the  final  analysis,  must  be  referred  all  questions  of 
quality  of  raw  material  or  workmanship  which  affect 
the  serviceability  of  the  product  which  this  department 
has  designed.  Since  this  technical  department  specifies 
in  the  beginning  the  quality  of  what  is  to  enter  into  the 


finished  product,  it  would  seem  only  right  that  in  it  be 
centered  responsibility  for  the  inspection  of  incoming 
goods  to  determine  whether  they  be  suitable  for  use  in 
the  product. 

Where  a simple  count  and  observation  is  all  that  is 
necessary,  as  is  usually  the  case  with  most  factory- 
supplies,  authority  for  inspection  may  be  delegated  by 
the  engineering  department  to  the  receiving  clerk.  Re- 
sponsibility, nevertheless,  for  this  particular  work  of 
the  receiving  clerk  must  still  be  centered  in  the  engi- 
neering department.  There  is  here  no  occasion  for 
divided  or  ambiguous  responsibility  in  the  receiving 
clerk’s  work,  since  quality  inspection  is  a function  that 
may  be  clearly  set  off  from  his  other  duties  and  for 
which  he  may  therefore  report  without  confusion  to 
the  head  of  the  inspection  department.  Divided  respon- 
sibility becomes  dangerous  only  when  two  persons  are 
responsible  for  the  same  function  or  duty. 

Responsibility  in  Inspection  Work 

The  necessity  for  central  responsibility  in  inspection 
work  was  illustrated  in  one  plant  where  it  was  perfectly 
well  understood  that  all  technical  inspection  was  to  be 
done  by  the  engineering  department.  However  it  had 
been  tacitly  assumed  that  this  office  was  not  interested 
in  or  responsible  for  inspection  of  materials  which  did 
not  have  to  go  to  the  testing  laboratory,  as  such  mate- 
rials had  been  customarily  passed  by  the  receiving  clerk 
without  specific  directions  for  him  to  do  so.  This  lack 
of  a clear  definite  authority  caused  the  loss  of  many 
dollars  and  delayed  completion  of  work  when  unsuitable 
goods  were  passed  for  storage. 

The  determination  of  what  quantity  of  material  to 
buy  usually  rests  with  the  production  department,  and  in 
any  event,  must  be  determined  through  a consideration 
of  production  requirements.  As  indicated  previously, 
and  as  will  be  discussed  in  detail  further  on,  there  are 
two  kinds  of  purchasing,  speculative  and  routine. 
Speculative  purchasing,  however,  when  it  is  done  for  a 
manufacturing  establishment,  should  be  limited  in 
amount  and  in  time  by  dictates  of  manufacturing  needs. 
A safe  rule  to  follow  in  this  respect  is  that  when  the 
purchasing  agent  is  permitted  to  deDart  from  reason- 
ably immediate  needs  of  production  in  his  purchases, 
the  burden  of  proof  must  be  distinctly  upon  him.  In 
routine  purchasing,  of  course,  the  purchasing  agent  is 
governed  strictly  by  current  replenishment  orders. 

The  time  element  must  be  similarly  divided  between 
production  and  purchasing,  the  one  specifying  when  to 
renew  for  all  items  as  per  balance  sheets  for  production 
requirements,  the  other  to  be  responsible  for  the  time 
necessary  to  secure  the  article  and  for  seeing  that  it  be 
secured  in  this  time. 

The  responsibility  for  cost  rests  of  course  with  the 
purchasing  agent.  In  practically  all  cases  which  I 
have  encountered  where  losses  were  frequent,  due  to 
poor  material  management,  the  underlying  cause  was 
directly  traceable  to  an  illogical  or  to  an  ambiguous 
delegation  of  these  four  functions.  Too  often,  indeed, 
they  were  all  thrown  upon  the  shoulders  of  one  man, 
the  purchasing  agent. 

As  regards  the  administrative  subdivision  among 
the  various  other  members  of  material  personnel,  there 
exists  considerable  difference  of  opinion.  Accepting 
the  concept  that  materials  in  the  sense  in  which  we  use 
the  word  exist  solely  for  the  benefit  of  production,  it 
would  be  logical  that  the  balance  of  stores  or  worked 
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material  clerk,  the  receiving  clerk,  and  the  storekeeper 
should  all  be  under  production.  This  arrangement  is 
not  at  all  universal,  however.  Probably  the  most  com- 
mon departure  is  where  the  storekeeper  is  under  the 
purchasing  agent.  This  has  the  disadvantages  referred 
to  previously  of  placing  a department,  the  storeroom, 
which  vitally  affects  production,  under  a man  whose 
primary  interest  lies  elsewhere,  and  of  a too  great 
concentration  of  authority  in  the  lower  limits  of  the 
organization.  These  arrangements  at  times  have  led 
to  serious  consequences. 

The  ideal  arrangement  both  for  purposes  of  safe- 
guards and  for  incentive  to  quick  and  accurate  action 
would  have  the  storekeeper  directly  under  the  works 
manager  and  the  balance  clerk  directly  under  the  pro- 
duction superintendent  or  the  head  of  the  planning 
department.  Here  again  practice  differs,  since  the  bal- 
ance clerk  frequently  reports  to  the  head  of  the  cost 
department.  Since  the  average  cost  accountant  does 
not  ordinarily  appreciate  the  vital  relation  between 
manufacturing  efficiency  and  control,  such  an  arrange- 


6ENERAL  MANAGER 


Chitf  Engineer 

Works  Manager 

Speculative 
Purchasing  Agent. 

Sales  Manager 

■ M I ' ll  - -1- 

pnwrmnoinpKsv 

Reduction  Supt 


RoutinL^!f°n 


iCIcrfc 


|~  Store  keeper  | 
I Receiving  I I Pocking  1 fshiahra  I I Row  I 


»IO.  1.  ORGANIZATION  CHART  OP  MATERIAL.  PERSONNEL 


ment  again  usually  works  out  to  a disadvantage.  With 
the  arrangement  suggested,  and  particularly  in  the 
smaller  plant,  with  the  receiving  clerk  under  the  traffic 
department,  which  may  in  many  instances  report  to 
sales,  informed  and  energetic  action  as  well  as  ample 
safeguards  against  collusion  and  fraud  are  provided. 
Clerical  errors,  furthermore,  are  much  more  readily 
caught  where  one  department  is  working  against 
another  in  this  respect. 

It  must  be  emphasized,  however,  that  these  relations 
must  vary  with  cases;  that  they  are  presented  only  as 
an  arrangement  which  has  been  put  in  effect  with 
excellent  results  in  several  different  types  of  plants  and 
which  probably  furnishes  maximum  checks  with  mini- 
mum labor  and  routine.  Fig.  1 shows  a skeleton  organi- 
zation chart  of  this  arrangement  of  the  material 
personnel. 

The  organization  chart  shows  one  satisfactory  ar- 
rangement of  the  administrative  relations  between  per- 
sons concerned  with  material  routine.  Yet  even  with 
a satisfactory  organization  it  is  always  necessary  to 
consider  in  addition  the  physical  location  of  offices  so 
that  as  a whole  there  may  be  a convenient  working 
relation  between  them.  The  layout  of  the  storeroom 
proper  will  be  dealt  with  in  a later  article  but  since 
many  cases  of  faulty  work-relationship  have  come  to 
light  due  simply  to  an  improper  physical  location  of  the 
persons  themselves,  it  may  be  useful  to  indicate  some 
of  the  considerations  which  should  govern  the  placing 
of  these  various  functions. 

In  many  cases  the  location  for  any  specific  depart- 
ment will  be  self-evident.  ' For  instance,  in  the  case  of 


the  traffic  department  or  at  least  that  part  of  it  which 
receives  packages,  obviously  it  should  be  placed  imme- 
diately contingent  to  the  railroad  tracks  and  truck 
delivering  platforms.  This  is  both  for  the  incoming 
and  outgoing  shipments,  and  necessarily  the  packing 
and  shipping  department  should  be  immediately  adja- 
cent to  the  traffic  office,  whether  or  not  these 
departments  be  under  one  head. 

For  convenience  in  the  physical  handling  of  packages, 
as  well  as  for  the  transaction  of  the  necessary  paper 
routine,  the  receiving  department  should  also  be  imme- 
diately adjacent  to  the  traffic  department.  Here  goods 
are  received  from  the  traffic,  unpacked,  checked  with 
the  copy  of  the  purchase  order  and  sent  to  the  store- 
room. They  should  pass  a minimum  distance  from  one 
to  the  other. 

The  storeroom,  therefore,  should  be  within  reasonable 
truck  or  elevator  distance  of  the  receiving  department. 
This  is  particularly  true  of  a central  storeroom,  and  of 
course  the  location  of  detached  departmental  or  sub- 
sidiary storerooms  must  be  carefully  chosen  with 
regard  to  delivery  of  incoming  and  outgoing  goods. 

I have  encountered  many  cases  of  faulty  operation  of 
the  balance  of  stores  function  due  simply  to  the  location 
of  the  balance  sheets  relative  to  the  other  departments 
with  which  the  balance  clerks  deal.  I consider  it  abso- 
lutely fundamental  for  effectiveness  that  the  adminis- 
trative authority  for  balance  sheets  be  centered  in  a 
production  official.  Whoever  may  be  intrusted  with  the 
supervision,  however,  there  is  but  one  logical  location 
for  the  balance  sheets  themselves — immediately  next  to 
the  production  manager's  elbow  or  whoever  the  official 
may  be  whose  duty  it  is  to  look  ahead  and  plan  produc- 
tion and  material  needs.  He  is  the  one  who  has  con- 
stantly to  put  future  requirements  for  production 
against  the  amount  of  material  on  hand,  on  order,  and 
assigned,  and  his  work  is  very  much  handicapped  unless 
balance  sheets  are  instantly  accessible. 

This  would  seem  almost  axiomatic,  and  yet  I have 
encountered  numerous  cases  where  there  was  a great 
deal  of  lost  motion  on  the  part  of  the  production  man- 
ager in  sending  or  phoning  to  another  department  for 
information  about  material,  information  which  should 
have  been  right  under  his  thumb.  The  balance  sheets, 
moreover,  should  not  be  too  far  from  the  storeroom, 
even  where  adequate  automatic  carriers  are  provided. 
There  is  much  work  in  connection  with  stores  handling 
and  checking  which  cannot  be  done  either  by  the  regu- 
lar factory  mail  system,  by  phone,  or  by  pneumatic  tube 
service,  but  must  actually  be  done  in  consultation  be- 
tween the  storekeeper  and  the  balance  clerk. 

These  and  similar  considerations  point  to  the  conclu- 
sion that  the  planning  or  production  office  should  be 
situated  just  as  close  to  the  manufacturing  departments 
and  as  centrally  located  relative  to  them  as  is  possible. 
Follow-up  will  thereby  be  made  not  only  easier,  but  also 
much  surer  and  more  systematic. 

Cost  Department  Near  Factory 

For  similar  reasons  I feel  that  the  cost  department, 
as  distinct  from  the  general  accounting  department, 
should  be  not  only  under  the  supervision  of  the  works 
manager  or  the  production  superintendent  but  should 
be  physically  located  close  to  the  manufacturing  depart- 
ment, and  therefore  close  to  the  balance  sheets.  No 
matter  how  smooth  a working  system  we  may  have, 
there  are  always  innumerable  questions  which  arise  in 
regard  to  the  correctness  of  time  or  job  tickets,  stores 
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or  worked  material  issues  and  credits,  inspection  slips 
and  numerous  other  sources  of  information  which  have 
to  be  adjusted  in  consultation  between  the  storekeeper, 
the  balance  clerk,  the  cost  clerk,  and  the  foreman.  Here 
again,  any  sort  of  communicating  service  will  serve 
only  for  a portion  of  the  adjustment.  Ordinarily  they 
must  be  made  in  person.  When  one  has  but  to  step 
out  of  his  door  as  it  were,  to  adjust  some  small  matter, 
he  is  very  much  more  likely  to  do  it,  and  certainly  can 
be  very  much  more  readily  held  to  account  for  not 
doing  it,  than  would  be  the  case  where  this  adjustment 
necessitated  a long  trip  back  and  forth. 

The  general  accounting  offices,  on  the  other  hand,  may 
be  located  wherever  convenient,  and  it  is  very  custom- 
ary to  find  them  in  a large  city  many  miles  distant  from 
the  factory  itself.  There  is  no  direct  connection  be- 
tween general  accounting  and  the  shop.  Most  of  the 
means  by  which  costs  are  tied  into  the  general  accounts 
through  reports  of  the  cost  office  to  the  general  account- 
ing office  and  back  again,  should  be  worked  up  in  the 
form  of  exhibits  for  the  guidance  of  administrative 
officers  anyhow,  so  that  the  general  accounting  offices 
may  be  located  wherever  desirable  without  incon- 
venience. 

The  location  of  the  purchasing  agent’s  office  similarly 
may  be  wherever  desired,  although  ordinarily  this 
should  be  much  closer  to  the  works  than  the  general 
accounting  office,  because  of  the  constant  necessity  of 
consultation  and  the  constant  passage  of  papers  between 
the  purchasing  agent  and  numerous  other  officials  of 
the  plant. 

It  will  be  understood  that  the  above  considerations 
apply  to  the  plant  of  medium  size.  With  increasing 
size,  the  problem  of  securing  a balanced  arrangement 
among  various  departments  becomes  increasingly  dif- 
ficult until  in  a plant  of  very  large  size  decentralization 
becomes  desirable.  We  then  get  back  in  considering 
individual  units  to  the  problem  of  the  moderate  sized 
plant  just  discussed.  In  every  case,  however,  adminis- 
trative relationships  and  the  physical  layout  must  be 
arranged  so  as  to  secure  the  greatest  serviceability 
between  related  departments. 

The  Little  Shop  Around  the  Corner 
Is  at  Bat 

By  W.  F.  Sandmann 

Ask  any  machine  tool  salesman  what  question  has 
been  hurled  at  him  most  frequently  during  the  last 
six  months,  and  almost  invariably  he  will  answer  that 
it  has  been,  “Who  in  the  world  is  buying  machinery 
nowadays?”  or  its  equivalent — probably  couched  in 
more  highly  expressive  language. 

The  belief  of  a great  many  manufacturing  executives, 
especially  in  the  large  plants,  is  that  the  factories  of 
this  country  are  fairly  bulging  with  surplus  equip- 
ment that  they  or  no  one  else  have  any  use  for.  They 
throw  up  their  hands  in  horror  or  try  to  laugh  out  of 
their  office  the  salesman  that  dares  to  suggest  new 
machine  tool  equipment. 

The  alert  machine  tool  salesman  is  now  avoiding  the 
big  plants,  almost  to  the  point  of  neglect,  and  is 
wandering  up  the  byways  and  side  streets  to  the  little 
unpretentious  concrete  block  or  frame  building  that 
shelters  the  shop  that  is  doing  the  business.  He  doesn’t 
find  a cork-floored  waiting  room  and  an  attendant  at  a 
mahogany  information  desk  to  take  his  card.  When 


he  enters  the  door  he  walks  right  into  the  shop  proper 
and  when  he  inquires  of  the  nearest  lathe  hand  for  the 
proprietor  he  has  pointed  out  to  him  the  operator  of  a 
grinder  or  drill  press  who  from  outward  appearances  is 
a workman  of  the  rank  and  file. 

The  salesman  doesn’t  expect  this  proprietor-workman 
to  stop  working  while  he  talks  to  him  for  the  proprietor 
of  the  “little  shop  around  the  corner”  is  a busy  man. 
Instead  the  salesman  is  more  than  likely  to  lend  him 
a hand  to  lift  a heavy  piece  of  work  on  the  machine 
while  at  the  same  time  he  explains  the  merits  of  some 
particular  new  equipment  which  he  thinks  will  interest 
this  working-manager.  He  finds  him  a ready  listener 
and  he  is  not  laughed  at  when  he  broaches  the  subject 
of  new  machinery  here,  for  the  little  shop  around  the 
corner  is  in  the  market. 

Its  big  brother  around  the  corner  on  the  main  street 
finds  competition  hard.  The  acres  of  buildings  and  the 
backbone  of  an  organization  that  it  must  keep  if  it  ever 
expects  to  do  business  again  means  that  a sizeable  over- 
head must  be  met  on  every  article  produced.  The 
overhead  of  the  little  shop  is  the  rent,  power  and  the 
salary  of  the  office  girl. 

During  the  rush  times  the  machinery  manufacturers 
and  dealers  wasted  but  little  time  on  the  struggling 
mechanic  that  sought  to  build  a business  of  his  own  up 
the  side  street.  Then  the  big  plants  were  taking  the 
machine  tool  output  without  quibbling  about  the  price. 
Delivery  was  the  thing  and  it  was  with  difficulty  that 
enough  tools  were  produced  to  satisfy  their  demands. 
What  time  was  there  for  the  little  shop  that  wanted 
but  one  tool,  and  that  on  terms  extending  over  a num- 
ber of  months?  The  result  was  the  little  shop  couldn’t 
get  the  equipment  it  wanted  then. 

But  now  their  turn  has  come.  The  little  shops  around 
the  corner  are  at  bat  now  and  a home-run  harvest 
they  are  reaping  too!  Recent  radio  developments  have 
put  hundreds  of  the  little  shops  “on  their  feet”  with 
a vengeance.  The  demand  for  cheaper  automobile  and 
screw-machine  parts  has  helped  them.  The  big  plant 
with  the  idle  equipment  can’t  touch  them  when  it 
comes  to  a bid,  for  they  don’t  have  to  figure  in  the  up- 
keep on  scores  of  polished  desks  when  they  make  a price. 

Do  the  owners  of  the  little  shops  scour  the  used  tool 
market  before  buying?  Of  course  they  do,  but  when 
all  is  said  and  done  the  greater  portion  of  the  equipment 
they  install  is  new,  for  they  are  too  good  mechanics  to 
be  led  into  buying  the  worn-out  machinery  of  the  rush 
time.  They  get  new  tools  and  they  keep  them  new  by 
constant  personal  attention  because  they  have  no  money 
to  throw  away.  Besides,  new  equipment  is  alluring  in 
a way.  It  holds  out  promise  of  unlimited  working  life 
and  there  is  comfort  in  the  knowledge  that  when  a 
machine  is  set  up  it  will  require  no  overhauling  or  re- 
placement of  parts  before  it  is  ready  to  do  a day’s  work, 
and  the  repairman  will  be  unnecessary  for  a long  time. 

Some  of  these  little  shops  around  the  corner  will 
grow  and  grow  and  spread  out  and  accumulate  overhead 
and  some  day  be  large  enough  to  move  out  beside  their 
older  brothers  on  the  main  street.  But  just  the  same 
when  business  hits  one  of  its  inevitable  periods  of  low 
ebb  they  will  have  to  watch  their  step  or  some  new 
little  shop  around  the  corner  will  be  picking  off  the 
juicy  morsels. 

It’s  all  in  the  cycle  of  manufacturing  though;  and 
what  a truly  life-saving  cycle  it  is  for  the  “peddler”  of 
machine  tools  and  the  factories  he  represents. 
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The  Grinding  of  Gear  Teeth 
and  Its  Future  in  the  Industry 

Application  of  Ground  Gear  Teeth  in  the  Automotive  Industry— Overcoming  the  Effects 
of  Heat-Treatment — Elimination  of  Noisy  Gearing  by  Grinding 

BY  R.  S.  DRUMMOND 

Vice-President,  Gear  Grinding  Machine  Co. 


THE  production  of  gears  for  accurate  and  noise- 
less operation  has  been  a problem  for  many  years 
and  the  refinement  of  the  machinery  and  methods 
of  manufacture  have  gone  forward  with  each  year.  We 
are  indebted  to  the  demand  in  automobiles  for  silent 
operation  for  a great  many  improvements  in  the  meth- 
ods and  machines  for  the  production  of  machine  parts 
of  great  accuracy  and  low  cost.  This  article  will  deal 
largely  with  the  application  of  ground  gear  teeth  to 
automobile  transmission  gears,  as  this  is  the  field  which 
has  so  far  used  the  greatest  number  of  gears  with 
ground  teeth.  This  large  use  of  ground  toothed  gears 
is  proportional  to  the  use  of  heat-treated  gears,  and 
has  been  brought  about  by  several  natural  influences, 
such  as: 

a — The  demand  for  silent  operation  of  gears  loaded 
and  idling.  The  willingness  of  sales  agents  to  acknowl- 
edge that  noisy  operation  was  an  evidence  of  ineffi- 
ciency and  wear; 

b — The  demand  for  an  unusual  long  life  of  gears 
without  wear  of  the  teeth  with  its  accompanying  gear 
noises. 

c — The  demand  for  a hardened  tooth  surface,  which 
introduced  the  distortion  due  to  high  temperatures  of 
heat-treating  processes; 

d — The  need  to  eliminate  the  last  ounce  of  unneces- 
sary weight. 

The  General  Result 

The  general  result  of  these  demands  is  the  present- 
day  transmission.  With  all  its  faults  it  is  one  of  the 
most  serviceable  and  satisfactory  parts  of  the  car  con- 
struction, so  long  as  it  operates  without  noise. 

Aside  from  the  auto-transmission  the  following  are 
some  important  uses  of  ground  gears: 

a — Gears  made  of  high  manganese  steel  (approx. 
13  per  cent  Mn.).  This  composition  of  steel  can  be 
machined  only  by  grinding.  Gears  as  large  as  33  in.  in 
diameter,  20  in.  face  and  of  i diametrical  pitch  have  been 
ground  in  our  shops  at  Detroit.  These  gears  and  others 
like  them  are  in  use  for  as  long  as  six  years  without 
injurious  wear  and  have  replaced  other  similar  gears 
which  had  a normal  life  of  six  to  ten  months.  The 
long  life  of  these  gears  is  due  to  the  high  manganese 
content  and  to  the  fact  that  the  initial  construction  pro- 
vided working  surfaces  which  were  properly  finished  to 
a smooth  and  accurate  tooth  shape. 

b — Main  drive  gears  of  large  electric  locomotives. 
The  first  attempts  at  gear  drives  of  this  type  were 
noisy  and  increasingly  so  as  used,  due  to  tooth  wear. 
An  effort  was  made  to  modify  the  objectionable  sound 
and  wear  by  the  use  of  special  teeth — spiral  spurs, 
herringbone,  etc.  Then  the  plain  spur  gear  type  was 
tried  with  the  tooth  shape  accurately  and  smoothly 

Paper  presented  at  Buffalo  convention  of  the  American  Gear 
Manufacturers'  Association. 


ground,  and  this  is  the  accepted  standard  today,  as  it 
permits  the  use  of  heat-treated  gears  and  the  finishing 
of  the  teeth  to  such  form  and  shape  as  will  operate 
quietly  and  with  minimum  wear. 

c — Airoplane  driving  gears,  used  especially  by  de- 
signers where  power  transfer  is  necessary  between 
multiple  power  plants,  and  combinations  of  propellers 
in  planes  of  large  size. 

d — Geared  speed  reductions  of  the  spur  gear  type, 
where  large  horsepower  is  transmitted  and  the  operat- 
ing speeds  are  high.  During  the  war  such  heavy-duty 
speed  reductions  were  in  demand  and  many  sets  were 
produced  which  operated  under  very  large  loads  with- 
out objectionable  noise. 

e — Work  on  tractor  gears — These  gears  were  saved 
for  good  standard  use  at  only  a fraction  of  their  first 
cost  by  the  resurfacing  of  the  teeth. 

/ — Plain  bevel  gears  and  pinions  such  as  are  in 
use  in  rear  axles  of  automobiles.  Many  thousands  of 
these  gears  have  been  saved  for  good  use,  literally 
taken  from  the  scrap  pile  and  converted  into  good  silent 
drives. 

g — The  field  of  broaches  and  gages  lends  itself  to 
treatment  similar  to  gear  grinding  when  the  external 
surface  is  toothed  or  splined.  There  is  also  a large 
field  of  usefulness  closely  related  to  gear  tooth  grind- 
ing in  the  grinding  of  the  splined  portion  of  shafts. 

A short  review  of  the  attempts  at  gear  tooth  grind- 
ing is  of  interest. 

a — The  earliest  effort  on  record  was  made  by  a gear 
foundryman  as  early  as  1874,  at  which  time  emery 
wheels  were  described  in  the  patent  file  showing  the 
wheel  molded  to  the  approximate  shape  of  the  tooth 
space.  This  wheel  passed  between  the  teeth,  removing 
some  roughness  and  burrs.  This  in  no  wise  constitutes 
the  placing  of  a finish  gear  tooth  on  a gear  tooth — 
it  was  simply  a roughing  operation  intended  to  replace 
the  hand  truing  which  had  previously  been  done  with 
files  or  chipping  hammer. 

b — From  this  date  little  is  disclosed  until  the  effort 
was  made  in  a Leland-Ferris  bevel  gear  grinder,  shown 
by  the  patent  files  in  1898,  at  which  time  the  edge  of 
the  wheel  was  used  with  a generating  type  of  machine 
to  form  a surface  on  bevel  gear  tooth. 

e — About  this  same  time  Cheney  developed  a similar 
machine,  very  little  different  from  the  Leland-Ferris 
type. 

d — In  about  1891  the  Fellows  Company  produced 
a generating  type  of  machine  showing  very  little 
change  from  previous  work  done  by  Leland  and 
Cheney. 

e — A machine  was  developed  in  Germany  by  the 
Reinicke  Co.,  of  Chemnitz,  Germany.  This  machine 
used  the  side  of  the  emery  wheel  and  generated  the 
gear  tooth  form. 

/ — Patent  files  show  in  1906  a Phelps  spur  gear 
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grinder  which  again  is  a generating  type  of  grinder. 
g — We  also  have  in  this  country  today  generating 
types  of  machines  manufactured  by  Pratt  & Whitney, 
Garrison,  and  Less-Bradner  Co.  These  machines  are 
all  of  one  general  type,  using  the  edge  or  the  side  of 
the  emery  wheel  in  generating  the  curve  on  the  tooth 
surfaces.  One  distinctive  type  of  gear  tooth  generated 
with  emery  wheels  is  shown  in  the  patent  of  the  Brown- 
Lipe  Co.  under  patent  issued  to  A.  T.  Brown  in  1914. 
This  machine  operates  with  a very  large  segment  wheel 
sufficiently  large  in  diameter  to  approximate  a flat 
surface  where  it  contacts  with  the  tooth  in  the  grinding 
operation. 

h — There  are  two  other  unusual  types  of  machines  for 
correcting  tooth  form.  One  of  these  is  an  experimental 
machine  in  use  in  some  factories  where  a mechanical 
stoning  device  is  in  use;  a piece  of  flat  stone  is  rubbed 
against  the  tooth  surface  by  the  generating 
process.  This  is  an  awkward,  inefficient  and 
inaccurate  device. 

i — The  second  of  these  peculiar  machines  is 
represented  by  the  device  gotten  up  by  Adler 
at  Frankfurt-am-Main,  where  formed  diamonds 
were  set  very  accurately  to  the  shape  of  the 
tooth  to  be  formed  and  these  diamonds  so  set 
were  used  as  a means  of  trimming  the  revolv- 
ing wheel,  which  was  then  placed  against  the 
work.  It  was  necessary,  as  you  will  under- 
stand, to  re-set  these  diamonds  whenever  they 
wore  down.  This  method  utterly  failed. 

j — It  will  be  noted  from  the  foregoing  that 
a great  many  people  have  spent  considerable 
time  in  an  effort  to  properly  generate  the  tooth 
form  with  emery  wheels,  in  contradistinction 
to  shaping  the  tooth  form  by  the  direct  cutting 
section  of  the  wheel  when  operated  in  the  same 
way  as  the  ordinary  gear  cutter. 

With  this  short  history  of  gear  grinding,  it 
can  be  realized  that  the  original  work  done  by 
the  engineers  of  the  Gear  Grinding  Machine 
Co.  was  accomplished  along  entirely  different 
lines  of  effort.  They  sought  to  reproduce  from  master 
forms  a gear  tooth  form  upon  the  wheel,  it  being  possible 
in  a few  moments  to  retrim  the  wheel  and  so  replace  the 
worn  form  without  losing  the  setting  of  the  machine. 

It  is  possible  on  the  Ward  gear  grinder,  shown  in  the 
illustration,  as  used  by  our  company,  to  first  trim  the 
wheel  and  use  it  for  a roughing  operation  around  the 
gear,  removing  the  most  serious  inequalities  and  the 
extreme  distortion  of  the  heat-treatment.  Then  to  re- 
trim the  wheel  with  great  accuracy  and  remove  from 
the  teeth  a finishing  cut  of  very  small  amount,  giving 
a perfect  reduction  on  the  tooth  surface  of  the  master 
forms  from  which  the  diamond  trimmers  are  operated. 

The  wheel  normally  passes  between  two  teeth,  finish- 
ing adjacent  sides  of  two  teeth  and  bottom  of  the 
spaces,  although  it  works  with  facility  on  one  side  of 
one  tooth  without  grinding  the  adjacent  side  of  the 
next  tooth  if  desired.  You  will  realize  further  that 
this  gear  grinder  finishes  the  surface  of  the  tooth  from 
top  to  bottom  as  it  passes  over  the  tooth  without  small 
strokes  which  are  used  in  some  generating  types  of 
machines. 

There  are  two  distinctive  uses  for  the  grinding  proc- 
ess for  finishing  gear  teeth. 

(1)  The  resurfacing  of  gears  which  have  already 
been  “finish  cut”  to  size. 


(2)  The  surfacing  of  gears  which  have  been  left 
with  grinding  stock. 

Under  the  first  of  these  headings  we  refer  to  the 
large  volume  of  business  which  was  done  by  gear  grind- 
ers during  the  first  five  years  that  this  work  was  ac- 
tively done.  The  process  was  then  used  principally  to 
salvage  parts  which  had  not  passed  inspection  due  to 
malformation  of  the  teeth  or  distortion  of  their  shape 
in  heat-treatment.  It  is  probable  that  one  million 
gears  have  been  resurfaced  with  gear  tooth  grinders 
with  a large  saving  to  the  automobile  industry.  These 
gears,  as  a whole,  were  scrap  parts  which  it  was  im- 
possible to  salvage  by  other  processes  on  account  of  the 
high  cost.  When  saved  by  this  process  of  gear  grind- 
ing the  backlash  in  the  gears  was  increased  by  the 
amount  of  stock  which  was  removed  from  the  surface 
of  the  teeth  when  they  were  corrected.  This  stock  aver- 


aged from  0.003  to  0.006  in.  on  the  tooth  surface, 
adding  backlash  to  a given  gear  from  0.006  to  0.012  in. 
in  a tooth  space,  and  such  gears  mated  together  would 
normally  show  an  increase  in  backlash  somewhere  be- 
tween 0.012  to  0.015  in.  We  will  touch  on  the  subject 
of  backlash  later. 

The  second  division  as  mentioned  above  is  the  finish 
grinding  of  gear  teeth  which  have  been  rough  cut 
leaving  grinding  stock.  Today  this  constitutes  the 
largest  volume  of  gear  tooth  grinding.  The  tendency 
of  the  market  on  gear  teeth  is  decidedly  toward  this 
method  of  gear  production,  especially  where  the  teeth 
are  required  to  contact  noiselessly  at  high  speeds,  and 
more  particularly  in  automobile  transmissions  where 
the  gears  are  heat-treated  so  that  wear  on  the  teeth 
will  be  small.  In  this  portion  of  the  gear  tooth  grinding 
business  the  refinement  of  the  article,  the  finish  of  the 
gear  tooth  and  its  accurate  form,  is  produced  after  the 
heat-treatment.  This  feature  is  really  new  to  many 
people  and  yet  it  is  very  simple  to  understand,  being 
exactly  parallel  to  the  work  which  is  done  on  all  other 
important  surfaces  used  in  the  transmission  of  power. 

The  question  is  being  asked,  and  asked  properly: 
Should  we  use  expensive  machines  and  tools  of  ex- 
treme accuracy  for  finish-cutting,  all  tuned  up  and 
scraped  to  the  last  degree  of  accuracy;  should  we  use 
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expensive  refined  cutters  made  with  the  most  accurate 
form  and  shape,  designed  for  production  of  teeth  with 
maximum  degree  of  accuracy;  and  then  plunge  the 
pieces  at  high  temperature  into  a bath  of  oil  or  water 
and  blame  the  results  on  anything  but  our  own  poor 
practice  ? 

Years  ago  they  turned  shafts  by  accurate  tools  on 
most  accurate  machines,  but  today  they  leave  grinding 
stock  and  finish-grind.  Grinding  has  become  so  accurate 
a process  in  most  parts  for  power  transmission  that 
roughing  these  parts  on  tonnage  production  machines 
has  become  standard  practice. 

During  the  last  month  we  investigated  twenty-three 
individual  lots  of  gears  for  other  companies.  We  found 
a wide  variety  of  error,  but  the  very  largest  was  the 
distorted  shape  of  the  teeth  due  to  heat-treatment.  We 
have  had  teeth  under  test  which  could  only  have  been 
produced  on  a rubber  mandrel,  or  by  distortion  after 
machining,  one  tooth  being  slanted  east  and  others 
slanted  west.  On  the  same  gear,  curves  were  low  at 
points  and  high  at  points  due  to  heat-treatment.  We 
have  heard  a lot  about  heat-treatment  within  0.0002  in., 
but  we  have  not  seen  the  evidence  in  quantity  produc- 
tion. We  have  such  high  respect  for  temperatures  over 
1,000  deg.  F.  that  we  prefer  to  keep  finished  parts  at 
a reasonable  distance  from  them  or  grind  the  surfaces 
of  parts  after  heat-treatment. 

In  an  effort  to  overcome  the  warpage  of  heat-treat- 
ment the  following  methods  have  been  used: 

(a)  Rolling  gears  together,  then  filing  or  stoning 
them  to  a smooth  roll  and  a good  appearance. 

(b)  Running  the  gears  together  relatively  dry,  per- 
mitting them  to  wear  down  the  high  spots  and  cor- 
respondingly wear  grooves  in  the  mating  gears. 
Certain  combinations  of  gear  teeth  can  be  improved  in 
their  roll  by  wearing  a groove  in  one  gear  opposite  the 
projecting  rough  places  on  the  opposite  gear.  In  the 
case  of  a “hunting’1  tooth,  every  tooth  in  the  mating 
gear  is  thus  damaged  by  the  inequality  in  the  mating 
gear. 

(c)  Running  the  gears  together  with  a lapping 
compound  causes  maximum  wear  at  the  point  of  maxi- 
mum pressure.  This  is  like  the  previous  method,  but 
very  much  accelerated. 

(d)  Remating  gears  by  hand  rolling.  Some  oper- 
ators when  working  on  a limited  number  of  types  of 
gears  become  quite  expert  in  mating  gears  with  others 
of  corresponding  tooth  curves.  Thus  they  pick  out  a 
pair  of  gears  with  equally  low  curve  position,  etc. 
They  do  not  always  know  what  the  result  is,  except 
that  experience  has  shown  them  that  the  parts  will 
work  together.  This  process  fails  under  severe  or 
varied  operating  conditions. 

(e)  Mating  gears  by  mechanical  or  optical  measure- 
ment of  the  tooth  form.  This  field  holds  a great  benefit 
for  the  industry  as  soon  as  its  use  and  application  is 
cleared  up. 

One  must  consider  that  in  a gear  making  tooth  con- 
tact 14,000  times  per  minute,  irregularity  of  contact 
will  cause  peculiar  sounds.  Many  improperly  shaped 
teeth  cause  an  abrupt  acceleration  of  the  mating  gear 
and  equally  abrupt  slowing  down.  This  reversal  of  ac- 
celeration occurring  thousands  of  times  per  minute  gives 
a harsh  sound  and  produces  rapid  wear.  A most  com- 
mon error  is  misplaced  involute  curves  and  irregular 
surface  contact  which  cuts  the  oil  film. 

In  the  shape  of  the  involute  curve  the  shape  is  ap- 


proximately radial  near  the  base  circle,  whereas  at 
the  top  it  is  very  much  rounded  and  falls  away  rapidly 
from  a radial  line.  If  this  curve  is  misplaced  down- 
ward as  much  as  0.005  in.  this  misplacement  will  effect 
the  part  of  the  tooth  near  the  base  circle  very  little 
but  the  effect  at  the  top  of  the  tooth  is  quite  severe. 

This  effect  occurred  recently  in  a confusing  manner. 
Idler  gears  were  ground  accurately  from  the  bore  of 
the  gear,  but  made  noise  in  the  assembled  transmission. 
Upon  inspection  of  the  idler  it  was  found  to  be  bushed 
and  the  bushing  was  eccentric,  causing  the  tooth  form 
to  be  high  on  one  side  and  low  on  the  other.  The 
noise  was  not  a sound  of  eccentricity,  but  a low  growl- 
ing sound.  New  accurate  bushings  corrected  the  tooth 
form  position.  One  interesting  feature  of  this  trans- 
action was  that  one  idler  which  was  cleaned  up  accu- 
rately with  the  tooth  position  and  which  was  a loose 
fit  on  the  shaft  was  relatively  quiet. 

(To  be  concluded  in  next  week's  issue.) 
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other  metals ; because  of 
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foundry  which  standardizes 
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alloys ; and  last,  but  not 
least,  because  of  the  increas- 
ing good  will  which  accrues 
to  the  account  of  the 
foundry  turning  out  a uni- 
form and  reliable  product. 

The  useful  aluminum  al- 
loys may  be  divided  into  two 
groups:  (1)  Those  of  alu- 
minum with  not  more  than 


very  c; 
rp,  sound  cast- 


re  harder,  stronger  and 

have 


. 12  Alloy  and 


20  to  35  per  cent  of  other 
metals,  and  (2)  those  of  other  metals  containing  not 
er  10  to  15  per  cent  aluminum.  Usually,  alloys  lying 
etween  these  limits  have  no  commercial  value.  Alloys 
the  former  class  are  generally  referred  to  as  “light 
uminum  alloys’*  and  those  in  the  latter  class  as  “heavy 
lm  alloys.”  It  is  with  alloys  of  the  former  class 
we  are  here  principally  concerned, 
the  useful  alloys  of  the  aluminum-copper  series 
e placed  in  one  or  the  other  of  the  two  classes: 
e containing  less  than  15  per  cent  copper,  and  those 

ess  than  1 1 per  cent  aluminum.  The  first 
mbraces  the  alloys  most  applicable  to  general 
casting  purposes  in  the  aluminum  industry.  The  addi- 
i of  copper  increases  the  tensile  strength  and  hard- 
s,  reduces  the  shrinkage  and  improves  the  machining 
qualities  of  the  pure  aluminum.  The  alloying  also  de- 
creases the  elongation,  and  thereby  detracts  from  the 

of  the  metal  and  ultimately  limits  the  amount 
of  cop;>er  that  can  be  added.  It  has  been  found  that  an 

more  than  about  15  per  cent  of  copper 

jwever,  if  the  copper  content 
is  kept  well  within  this  limit,  the  alloy  is  sufficiently 
tough  for  most  uses.  Because  of  the  nature  of  their 
constituents,  alloys  of  this  class  are  not  subject  to  burn- 
ing in  the  foundry,  as  are  alloys  containing  more  volatile 
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The  copper  content  in  this  series  of  alloys  is  now 
y well  standardized.  After  years  of  experimenta- 
and  commercial  practice  in  which  almost  every 
bination  of  aluminum  and  copper  has  been  tried, 
trade  sentiment  has  gradually  crystallized  in  favor  of 

oy  containing  from  7.0  to  8.5  per  cent  copper. 
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This  amount  of  copper  produces  a tough  alloy  the  ten- 
sile strength  of  which  will  vary  from  15,000  to  20,000  lb. 
per  square  inch,  depending  upon  the  casting  conditions. 
It  casts  well  and  gives  little  trouble  from  checking  and 
drawing  of  the  casting,  and  is  the  one  most  generally 
used  for  all-round  aluminum  casting  work.  It  is  com- 
monly known  as  No.  12  Alloy  and  will  be  discussed 
in  detail  later. 

Alloys  containing  a higher  copper  content  than  this 
are  sometimes  used  in  the  United  States  for  castings 
which  are  to  be  subjected  to  high  temperatures,  water 
or  steam  pressure.  A high  copper  alloy  is  frequently 
used  in  the  die-casting  industry  because  of  its  relatively 
low  shrinkage.  Inasmuch  as  castings  made  from  such 
alloys  may  fail  if  subjected  to  repeated  shocks  and 
stresses,  foundrymen  should  inform  themselves  as  to 
the  purpose  for  which  the  casting  is  required  before 
they  attempt  the  use  of  such  alloys. 

Alloys  of  the  second  class,  containing  less  than  11 
per  cent  aluminum,  are  known  as  aluminum  bronzes. 
The  aluminum  content  usually  ranges  from  1 to  10  per 
cent,  that  containing  10  per  cent  aluminum  probably 
being  most  popular.  A greater  amount  makes  the  metal 
hard  and  brittle,  for  the  effect  of  aluminum  is  very  simi- 
lar to  that  of  copper  in  the  light  alloys  of  aluminum. 
The  tensile  strength  of  aluminum  bronzes  is  high,  and 
ranges  from  80,000  to  110,000  lb.  per  square  inch.  These 
bronzes  do  not  corrode  readily,  and  have  a great  resist- 
ance to  alternating  stresses,  being  superior  to  some 
steels  in  this  respect.  However,  a detailed  discussion  of 
the  aluminum  bronzes  will  not  be  attempted  here,  for 
obviously  they  do  not  fall  in  the  class  of  light  aluminum 
alloys  now  under  consideration. 

Intermediate  alloys  of  the  aluminum-copper  series, 
ranging  from  15  to  90  per  cent  of  copper,  give  crystal- 
line and  brittle  grayish-white  alloys  of  no  use.  After 
about  80  per  cent  of  copper  is  reached  the  red  color  of 
the  copper  begins  to  show. 

Zinc  Sensitive  to  Temperature 

The  useful  alloys  of  the  aluminum-zinc  series  may, 
like  those  of  aluminum  and  copper,  be  divided  into  two 
classes:  Those  containing  less  than  33  per  cent  zinc, 
and  those  containing  a relatively  small  amount  of  alum- 
inum. 

The  first  class  comprises  the  useful  zinc  casting  al- 
loys. Zinc  produces  a very  strong  alloy  with  aluminum, 
the  tensile  strength  running  as  high  as  38,000  lb.  per 
square  inch  for  the  alloy  consisting  of  50  per  cent  zinc 
and  50  per  cent  aluminum.  Such  an  alloy,  however,  is 
excessively  brittle.  The  decrease  in  ductility  of  these 
alloys  as  the  zinc  content  increases  places  the  maximum 
of  zinc  at  33  per  cent,  and  even  this  is  much  too  high 
if  the  casting  is  expected  to  withstand  stresses.  The 
best  aluminum-zinc  alloys  usually  possess  considerably 
less  zinc  than  this.  Zinc  tends  to  give  additional  fluidity 
to  aluminum,  and  produces  sharp  and  sound  castings 
when  skillfully  cast. 

For  forging,  few  metals  excel  an  alloy  containing  from 
10  to  15  per  cent  zinc.  This  alloy  is  tough,  flows  well 
under  the  forging  dies  and  produces  a finished  product 
which  is  solid,  easily  machined  and  remarkably  strong 
per  unit  of  area.  Castings  made  from  aluminum-zinc 
alloys  machine  well,  and  the  machining  qualities  im- 
prove with  aging  of  the  metal. 

Alloys  of  this  class  seem  to  be  unusually  sensitive  to 
irregularities  in  the  casting  process.  If  the  metal  is 
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overheated  there  is  danger  that  the  zinc  may  be  burned 
out.  In  addition,  these  alloys  are  more  subject  to 
drawing  in  heavy  parts  or  lugs  than  are  the  copper 
alloys.  This  tendency,  however,  can  in  most  cases  be 
overcome  by  proper  gating,  suitable  chills  and  risers, 
and  adequate  temperature  control.  Zinc  alloys  are  unusu- 
ally sensitive  to  high  temperatures,  and  therefore  can- 
not be  used  where  the  casting  will  be  subjected  to  con- 
siderable heat.  A casting  made  from  a 25  per  cent  zinc 
alloy  when  raised  to  a temperature  of  100  deg.  C.  loses 
one-third  of  the  tensile  strength  it  possessed  at  20 
deg.  C.  Zinc  alloys  have  never  been  very  popular  in 
the  United  States.  Doubt  in  the  minds  of  many  as  to 
their  freedom  from  deterioration  with  age  has  probably 
had  much  to  do  with  their  limited  use.  Recent  tests  by 
Rosenhain  and  Archbutt,  however,  seem  to  disprove 
such  deterioration.  The  ease  with  which  zinc  alloys 
may  be  injured  in  the  melting  process  may  also  account 
to  a certain  extent  for  their  unpopularity.  A better 
understanding  of  the  peculiarities  of  this  series  of 
alloys  will  undoubtedly  result  in  their  more  extensive 
use,  particularly  for  small  inexpensive  castings  which 
are  not  to  be  subjected  to  severe  shocks  or  strains. 

Alloys  in  the  second  class  of  the  aluminum-zinc  series, 
those  composed  of  relatively  small  amounts  of  aluminum, 
are  known  as  aluminized-zinc.  The  aluminum  content 
is  usually  6 or  10  per  cent.  These  alloys  are  used  in 
zinc  galvanizing  baths  to  make  the  bath  more  fluid  and 
to  clear  it  of  oxides,  and  in  the  manufacture  of  alum- 
inum brass,  but  they  are  never  used  directly  as  are  the 
aluminum-zinc  casting  alloys. 

Zinc-Copper  a Favorite  Alloy 

As  previously  stated,  an  alloy  of  aluminum  and  zinc 
has  never  been  very  popular  in  the  United  States.  Where 
zinc  is  used  the  trade  favors  the  addition  of  small  quan- 
tities of  copper.  Copper  increases  the  tensile  strength, 
improves  the  casting  qualities  and  gives  greater  rigidity 
to  the  aluminum-zinc  alloy.  In  England  an  alloy  com- 
posed of  13  per  cent  zinc  and  3 per  cent  copper  is  used 
quite  extensively.  In  the  United  States  an  alloy  con- 
taining 15  per  cent  zinc  and  3 per  cent  copper  finds 
most  favor,  and  is  known  to  the  trade  as  No.  31  Alloy. 
These  alloys,  either  with  or  without  the  addition  of 
copper,  have  never  been  as  popular  in  the  United  States 
as  they  are  in  Europe,  especially  in  England,  where  such 
an  alloy  holds  much  the  same  prominent  position  as 
No.  12  Alloy  occupies  in  the  United  States,  being  used 
for  automobile  castings  and  for  casting  work  in  general. 

In  general,  manganese  influences  aluminum  in  much 
the  same  manner  as  copper,  renders  it  first  both  harder 
and  stronger  but  less  ductile,  and  subsequently  decreases 
the  strength  as  well  as  the  ductility.  Manganese  alloys 
are  very  resistent  to  corrosion,  being  superior  to  the 
pure  aluminum  in  this  respect,  the  resistance  increasing 
with  increase  in  the  manganese  content.  These  alloys 
are  most  frequently  rolled  into  sheets,  but  as  11  and 
2 per  cent  manganese  alloys  are  dense  and  close  grained, 
they  are  not  infrequently  used  for  casting  small  parts, 
such  as  pipe  fittings,  which  are  to  be  subjected  to  water 
or  steam  pressure. 

Alloys  of  magnesium  with  aluminum  are  usually 
known  as  magnalium.  Because  of  the  great  affinity  of 
magnesium  for  oxygen,  these  alloys  tend  to  form  con- 
siderable dross  on  remelting  unless  the  magnesium  con- 
tent is  low.  As  a result,  it  is  not  generally  good  practice 
to  add  more  than  5 per  cent  magnesium.  Most  alloys 
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possess  even  less  than  this  amount,  and  few  commercial 
alloys  carry  over  2 per  cent  magnesium. 

Magnesium  alloys  are  harder,  stronger  and  lighter 
than  pure  aluminum.  Their  tensile  strength  is  prac- 
tically equal  to  that  of  No.  12  Alloy,  and  their  elonga- 
tion is  greater.  Magnesium  tends  to  make  the  mixture 
more  fluid  at  low  temperatures. 

Magnesium  may  be  introduced  in  the  following  man- 
ner: The  pure  magnesium  is  held  in  a pair  of  iron 
tongs  and  pushed  slowly  to  the  bottom  of  the  crucible 
after  it  has  been  removed  from  the  fire,  or  in  the  ladle 
just  before  pouring.  It  must  be  stirred  slowly  until  the 
magnesium  has  completely  melted  from  the  tongs  as 
determined  by  the  sense  of  touch.  The  magnesium 
should  be  added  in  small  amounts.  If  a long  stick  is 
pushed  into  the  crucible  it  may  break  and  the  broken 
pieces  float  to  the  surface,  where  they  will  catch  fire 
before  they  are  melted,  taking  oxygen  from  the  air 
instead  of  from  the  aluminum  or  the  dissolved  gases. 
After  sufficient  magnesium  has  been  added  more  vigor- 
ous stirring  should  be  continued  for  a short  time  in 
order  to  give  the  oxide  of  magnesium  a chance  to  float 
to  the  surface.  Then  it  should  be  poured  and  skimmed 
in  the  usual  way.  No  other  flux  is  necessary.  Care 
should  be  taken  to  see  that  the  tongs  and  magnesium 
are  dry,  to  eliminate  violent  action  and  danger  in  intro- 
ducing the  magnesium. 

Other  Alloys  Less  Useful 

Nickel  is  sometimes  used  as  a hardener  for  aluminum, 
and  produces  practically  the  same  effect  as  copper. 
However,  as  nickel  costs  more  than  copper,  and  as  it 
has  been  found  very  difficult  to  make  the  nickel-rich 
alloy  for  incorporating  the  nickel  in  the  melts,  there  is 
very  little  possibility  that  nickel  will  supplant  copper 
as  an  alloying  ingredient.  The  nickel  content  should 
never  exceed  5 per  cent,  for  a 5 per  cent  alloy  develops 
practically  the  full  tensile  strength  that  can  be  obtained 
without  decreasing  the  elongation  to  such  an  extent 
that  the  casting  would  be  unsuitable  for  commercial 
foundry  work.  Aluminum-nickel  alloys  for  casting  pur- 
poses will  probably  never  be  used  very  extensively. 

Small  proportions  of  tin  are  sometimes  advantage- 
ously used  with  aluminum  to  give  greater  strength  and 
rigidity  to  heavy  castings  as  well  as  to  reduce  the 
shrinkage  of  the  metal.  Tin  also  serves  to  give  sharp- 
ness to  the  outline  of  the  casting.  This  tendency,  how- 
ever, to  reduce  the  elongation  to  the  point  of  imprac- 
ticability prevents  the  general  use  of  tin-aluminum  alloys. 

No  casting  alloys  of  any  value  are  formed  by  alloying 
aluminum  with  iron.  A small  amount  of  iron  always 
occurs  in  aluminum  as  an  impurity,  but  is  only  detri- 
mental when  it  exists  in  amounts  exceeding  1.5  to  2.0 
per  cent.  The  effect  of  more  than  these  percentages 
of  iron  is  to  dangerously  reduce  the  elongation.  It  also 
makes  the  molten  metal  sluggish,  necessitating  a higher 
temperature  in  the  furnace  with  the  consequent  tend- 
ency toward  blow  holes  and  shrinkage  cracks  in  the 


finished  casting.  There  are  very  few  commercial  metals 
not  chemically  pure  which  contain  as  little  iron  as  does 
the  aluminum  upon  the  market  at  the  present  time. 
Aluminum  is  extensively  used  as  a deoxidizer  in  the 
manufacture  of  steel  and  is  used  in  the  form  of  the 
commercially  pure  metal. 

Silicon  in  the  ordinary  casting  alloys  hardens  the 
metal,  reduces  elongation  and  affects  adversely  the 
machining  qualities  when  it  occurs  in  too  large  quanti- 
ties. Care  should  always  be  taken  to  keep  the  silicon 
content  low,  not  exceeding  1.0  to  1.5  per  cent. 

Preparing  No.  12  Alloy 

As  manufactured  by  the  Aluminum  Company  of 
America,  Number  12  Alloy  consists  of  7.0  to  8.5  per 
cent  copper  and  not  over  1.7  per  cent  other  elements, 
balance  aluminum.  When  properly  cast  this  alloy  can  be 
depended  upon  to  have  the  following  physical  proper- 
ties: 

Tensile  strength,  pounds  per  square  inch , sand  cast 18, 000 

Elongation  in  2 in.,  per  cent 1.5 

Specific  gravity 2.84  to  2.87 

Brinnell  nardnesa  ( 1 0 mm.  ball  at  500  kg.) 50-65 

Shrinkage  in  inches  per  foot 0.18 

Electrioal  conductivity,  annealed  copper  taken  ss  1 00 30-35 

The  alloy  is  made  in  lots  of  approximately  11,000  lb. 
per  heat.  Each  heat  is  carefully  guarded  as  to  the 
amount  and  quality  of  the  ingredients,  is  melted  under 
rigid  pyrometric  control  and  is  subjected  to  detailed 
chemical  analysis. 

This  alloy  is  used  extensively  in  the  automobile  indus- 
try for  crankcases,  transmission  housings,  oil  pans, 
etc.,  and  for  all  general  casting  purposes  which  call  for 
a tough  and  strong  alloy  capable  of  withstanding  re- 
peated shocks  and  vibration.  It  was  successfully  used 
in  the  difficult  Liberty  motor  castings,  for  which  the 
requirements  were  exacting  and  the  inspection  very 
rigid. 

The  time  saved  in  machining  aluminum  is  often  suf- 
ficient to  make  an  aluminum  casting  requiring  a great 
deal  of  machining,  cheaper  than  an  iron  or  brass  cast- 
ing of  the  same  kind.  Tools  should  be  operated  faster 
for  aluminum  than  for  brass  while  the  feed  should  be 
slightly  slower.  A good  lubricant  should  always  be 
used.  For  boring  and  reaming  pure  lard  oil  is  the  best, 
while  for  turning  and  facing,  a mixture  of  lard  oil  and 
benzine,  50  per*  cent  each,  works  well.  For  all  jobs 
of  tapping  and  chasing  and  for  general  work,  an  or- 
dinary non-alkaline  cutting  compound  is  used. 

Tools  should  be  ground  with  plenty  of  clearance; 
that  is,  they  should  increase  slowly  in  thickness  from 
the  edge.  A razor  blade  is  an  example  of  extreme 
clearance.  While  tools  for  machining  aluminum  should 
not,  of  course,  have  clearance  to  that  same  degree,  they 
should  have  considerably  more  than  similar  tools  used 
for  machining  brass  or  iron.  The  cutting  tools  should 
have  a highly  whetted  edge  such  as  would  be  used  in 
woodwork,  for  dull  tools  will  tear  and  drag  the 
aluminum. 
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Geometric  Progressions  by  Short-Cut  Methods 

The  Value  of  These  Progressions  to  Standardization— Four  Simple  Methods — 

How  They  May  Be  Utilized  in  Machine  Design 


BY  LUTHER  D.  BURLINGAME 

Chairman,  Sectional  Committee  of  A.  S.  M.  E.  and  S.  A.  E.  on 
Standardization  and  Unification  of  Screw  Threads 


THE  use  of  geometric  progressions  for  proportion- 
ing mechanical  work  has  been  greatly  increased 
in  recent  years,  because  there  has  been  a growing 
realization  that  for  many  purposes  proportions  are  best 
graded  when  in  geometric  progression.  This  is  true, 
whether  it  is  a question  of  the  proportion  for  spindle 


PIG.  1.  GEOMETRIC  PROGRESSION  POUND  WITH  SLIDE 
RULE  AND  CROSS-SECTION  PAPER 

speeds  from  the  slowest  to  the  fastest,  for  feeds  from 
the  finest  to  the  coarsest,  or  of  the  proportion  for 
screw  diameters,  wire  gage  sizes,  key  sizes,  or  diam- 
eters of  arbors,  or  whether  it  is  determining  the 
capacities  or  proportions  of  a series  of  machines. 

Recent  work  in  standardization  has  brought  the 
advantage  of  the  use  of  geometric  progression  very 
prominently  to  the  front,  and  one  of  the  first  tests 
to  be  applied  to  any  new  line  of  standardization  is 
whether  the  sizes  or  proportions  recommended  follow 
a geometric  progression. 

The  principle  of  having  the  feeds  of  machine  tools 
such  as  milling  machines,  for  example,  follow  a 
geometric  progression,  has  been  used  for  a great  many 
years.  The  Brown  & Sharpe  milling  machines  on  the 
market  in  the  ’80’s  had  belt  feeds  so  proportioned, 
and  geared  feeds  and  speeds  have  since  followed  the 
same  rule.  In  1895,  Carl  G.  Barth  took  out  a patent 
for  a feed  operating  device  which  included  a train  of 
gears  in  geometric  progression,  and  in  this  patent  he 
emphasized  the  importance  of  proportioning  the  feeds 
in  such  a progression. 

The  German  engineers,  in  their  recent  standardiza- 
tion work,  have  proposed  a series  of  “preferred 
numbers”  in  geometric  progression,  these  numbers 
ranging  from  10  to  100.  In  the  “20”  series  the 
selected  numbers  are  spaced  in  geometric  progression 
from  10  up  to  100  in  twenty  steps,  making  twenty-one 
preferred  numbers  in  the  series.  The  alternate  num- 
bers produce  a “10”  series  of  eleven  preferred  numbers, 
while  again  taking  the  alternate  numbers  of  the  “10” 


series  produces  a “5”  series  of  six  preferred  numbers, 
so  that  different  requirements  can  be  filled  depending 
upon  how  close  the  succeeding  steps  should  be  to  each 
other.  This  all  tends  toward  uniformity  in  scientific 
work  and  correlates  the  varying  lines  of  standardi- 
zation. 

In  many  cases  an  approximation  only  is  desired  in 
the  nearest  round  numbers.  But  this  must  be  one  that 
still  approaches  a geometric  progression,  and  is  based 
on  that  principle.  When  such  is  the  case,  short-cut 
methods  which  can  be  readily  used  become  especially 
useful.  This  applies  also  to  standardization  and  similar 
work  which  requires  reviewing  or  inspection  and  where 
such  methods  can  be  used  to  check  the  work  of  others. 

I have  found  several  different  short-cut  methods  that 
have  proved  convenient,  and  the  one  to  be  chosen  de- 
pends on  the  particular  conditions  of  the  problem.  As 
these  methods  may  be  useful  to  the  reader,  I will 
describe  them  with  simple  problems  to  show  their 
application.  The  first  method  can  be  applied  if  a 
slide  rule  and  cross-section  paper  are  available. 

As  an  example,  find  the  proportion  for  the  shaft  keys 
of  shafts  from  1 to  6 in.  in  diameter.  It  is  determined 
that  to . adequately  provide  for  the  needs,  .there  shall 
be  thirteen  sizes  of  keys  within  this  range.  Both  the 
keys  and  the  diameters  of  shafts  where  the  keys 
change  from  one  size  to  another,  to  give  the  best 
range,  should  be  in  geometric  progression  to  the  near- 
est even  fractional  sizes. 

To  find  the  geometric  progression  for  diameters  of 
shafts  between  1 and  6 in.,  space  with  a compass  on 
the  slide  rule  the  distance  from  1 to  6.  On  the  section 
paper  with  the  compass  so  set,  strike  a radius  until 

TABLE  I.  PROPOSED  STANDARD  FOR  KEYS 


13  Sizes, 

12  Steps. 

Shaft  j 

| Key 

Geometric 

Progression 

Approximate 
Fractional  Size 

Geometric 

Progression 

Approximate 
Fractional  Size 

1.00 

i 

0.250 

i 

1.16 

i* 

0.290 

A 

1 .35 

ii 

0.338 

1 

1.57 

1* 

0.393 

A 

1.82 

U* 

0.456 

1 

2.11 

2| 

0.529 

A 

2.45 

21 

0.612 

1 

2.84 

2i 

0.712 

1 

3.29 

H 

0.828 

1 

3.82 

31 

0 960 

1 

4.45 

4} 

1.115 

U 

5.15 

51 

1.295 

IA 

6.00 

6 

1.500 

li 

it  intersects  some  line  which  can  easily  be  divided 
into  twelve  parts  because  there  are  twelve  steps  in 
the  series.  For  example,  8 in.,  divided  into  quarters 
give  twelve  steps. 
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Draw  a diagonal  line  where  the  radius  intersects  the 
3-in.  line.  The  quarter  inches  on  the  cross-section 
paper  will  subdivide  the  space  on  the  slide  rule  from 
1 to  6 into  twelve  equal  parts.  After  the  paper  has 
been  cut  or  folded  along  the  line  of  the  diagonal  as 
shown  in  Fig.  1,  it  may  then  be  laid  against  the 
graduations  on  the  slide  rule  and  the  sizes  of  the  shaft 
in  geometric  progression  read  and  tabulated.  These 
results  will  be  found  in  Table  I where  the  approximate 
fractional  sizes  selected  are  also  given.  When  the 
smallest  and  largest  keys  to  be  used  are  determined, 
the  geometric  progression  between  these  limits  will 


FIG.  2.  GEOMETRIC  PROGRESSION  FOUND  WITH 
LOGARITHMIC  PAPER  AND  SCALE 


indicate  the  proportions  which  the  keys  themselves 
should  follow.  Table  I gives  also  the  geometric  progres- 
sion of  keys  from  1 to  1$  in.  and  the  approximate  frac- 
tional sizes. 

Where  logarithmic  paper  is  available  it  can  often  be 
used  to  advantage  for  this  kind  of  a problem.  As  an 
example,  design  a line  of  milling  machines  of  six  sizes 
with  the  longitudinal  travel  of  the  smallest  18  in.  and 
of  the  largest  30  in.  To  have  the  longitudinal  travels 
vary  in  geometric  progression,  divide  the  space  on  the 
logarithmic  paper  between  18  and  50  into  five  equal 


TABLE  II.  MILLING  MACHINE  SERIES 
LONGITUDINAL  TRAVERSE 
6 Lengths,  5 Steps 


Geometric  Progression 

Selected  Series 

Geometric  Progression 

Selected  Series 

18.0 

18 

33.1 

33 

22. 1 

22 

40.7 

41 

27.1 

27 

50.0 

50 

parts.  This  can  be  done  by  laying  an  ordinary  scale 
diagonally  on  the  paper  at  such  an  angle  that  5 in., 
as  five  steps  are  required,  coincide  with  the  lines  18 
and  50  as  illustrated  in  Fig.  2.  Each  inch  space  on 
the  scale  will  represent  one  of  the  steps  in  the  series. 
The  figures  given  in  Table  II  will  thus  make  up  the 
range  of  longitudinal  travel  such  a series  of  milling 
machines  should  possess. 

In  another  method  which  suggested  itself  as  espe- 
cially convenient  for  many  problems  of  this  character, 
the  slide  rule  is  set  in.  a block  of  wood,  so  that  an 
ordinary  foot  rule  and  triangle  can  be  used  in  connec- 
tion with  the  block  to  read  off  the  proportions.  The 
block  shown  in  Fig.  3 answers  all  the  requirements. 
It  may  be  of  interest  to  note  that  this  block,  made  by 
a patternmaker,  was  completed  within  seven  minutes 


from  thd  time  the  job  was  first  put  into  his  hands. 
This  period  includes  the  time  required  for  instructions 
as  to  what  was  wanted.  This  is  mentioned  as  an  illus- 


TABLE  III.  DIAMETERS  OF  BEARINGS 
FOR  SERIES  OF  LIMITS  AND  TOLERANCES 
5 Diameters,  4 Steps 


Geometric  Progression 

Selected 

Diameters 

Geometric  Progression 

Selected 

Diameters 

0.500 

i 

3.230 

31 

0.932 

1 

6.00 

6 

1.730 

2 

tration  of  how  simply  and  cheaply  many  jobs  may  be 
done  and  prove  satisfactory,  if  conducted  in  the  right 
way. 

To  illustrate  the  use  of  this  apparatus  in  connection 
with  standardization  work,  determine  the  sizes  of  the 
bearings  at  which  the  tolerances  and  limits  should  be 
increased  in  a series  up  to  6 in.  in  diameter,  and  assume 
the  proportions  to  be  varied  in  six  steps.  If  i in.  is 
assumed  to  be  the  largest  size  of  the  first  step  and 
6 in.  the  largest  size  of  the  final  step,  then  the  geo- 
metric progression  of  five  sizes,  or  four  steps,  between 
these  limits  can  be  found.  One  end  of  the  scale  is 
placed  on  the  block  in  line  with  0.5  on  the  slide  rule 
using  a triangle  to  secure  the  correct  alignment.  The 
triangle  can  then  be  moved  to  6 on  the  slide  rule  and 
the  scale  swung  with  the  end  resting  against  the  steel 
rule  as  a pivot  until  the  4-in.  point  on  the  scale,  as 
four  is  the  required  number  of  steps,  intersects  the 


FIG.  3.  SIMPLE  APPARATUS  TO  USE  WITH  SLIDE  RULE 


edge  of  the  triangle.  Then  the  reading  on  the  slide 
rule,  when  the  triangle  is  brought  in  line  with  each 
even  inch  of  the  scale,  will  give  the  desired  geometric 
progression. 

This  involves  a condition  which  did  not  exist  in  the 
first  two  problems,  where  the  largest  size  is  more  than 
ten  times  the  size  of  the  smallest.  Therefore  this 
requires  that  the  reading  shall  be  on  the  upper  scale 
of  the  slide  rule  where  the  series  is  repeated,  although 
by  extending  the  slide  of  the  slide  rule  as  in  Fig.  4 
it  could  be  read  on  the  lower  scale  if  greater  accuracy 
were  required.  In  this  case  the  scale  should  be  set  so 
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that  the  8-in.  mark  coincides  with  the  edge  of  the 
triangle  when  the  latter  is  set  at  6 on  the  slide  rule, 
and  each  reading  should  be  taken  2 in.  apart  on  the 
scale. 

In  Fig.  3 is  shown  the  triangle  set  at  the  1-in.  mark 
for  the  second  reading,  and  shows  that  the  next  size 
above  0.5  in  geometric  progression  would  be  0.932. 
Table  III  gives  the  complete  series  and  the  approximate 
fractional  sizes. 

The  last  illustration,  Fig.  4,  indicates  the  method  of 
calculating  a series  which  has  an  extreme  range  that 
will  require  the  use  of  the  full  upper  scale  with  the 


FIG.  4.  APPARATUS  SET  FOR  EXTREME  VARIATION, 
USING  ALL  FOUR  OF  THE  SERIES  ON 
UPPER  SCALE  AND  SLIDE 

slide  extended.  For  an  example  of  this  kind  it  is 
convenient  to  use  a pocket  slide  rule  because  it  is  so 
short  that  such  a series  can  be  obtained  within  the 
range  of  the  ordinary  one-foot  rule  and  draftsman’s 
triangle  and  with  a comparatively  small-sized  guiding 
block. 

As  an  example,  obtain  a range  of  numbers  from  4 


TABLE  IV.  SERIES  OF  NUMBERS  FROM  4 to  10,000 
1 1 Series,  1 0 Steps 


Selected 
Round  Numbers 

Geometric  Progression 

Selected 
Round  Number 

4.0 

4 

440 

450 

0.0 

,■  10 

960 

950 

19.2 

20 

2,080 

2,100 

41.8 

40 

4,600 

4.600 

' 91.0 

90 

10,000 

10.000 

199 

200 

to  10,000,  with  ten  steps,  making  eleven  in  the  series. 
Set  the  end  of  the  steel  scale  in  line  with  4 in  the 
first  series  of  the  upper  scale  on  the  slide  rule.  Set 
the  triangle  at  1,  for  10,000,  at  the  extreme  right-hand 
end  of  the  slide  on  the  slide  rule  when  the  latter  is 
extended,  and  swing  the  steel  scale  until  the  10-in. 
mark  intersects  the  face  of  the  triangle.  Then  each 


inch  on  the  scale  will  be  in  a position  to  indicate  the 
corresponding  geometric  progression  as  the  triangle  is 
pushed  along  the  block.  Fig.  4 shows  the  setting  at 
the  eighth  step  to  be  2,080.  Table  IV  gives  the  com- 
plete series  approximately. 

An  early  application  of  the  principle  of  geometric 
progression  to  mechanical  work  was  made  in  the  pro- 
duction of  the  American  or  Brown  & Sharpe  wire  gage 
(designed  in  1857  by  Lucian  Sharpe  of  the  Brown  & 
Sharpe  Manufacturing  Co.),  which  had  forty-four  pub- 
lished sizes  ranging  from  0.006144  to  0.460.  The 
British  Association  screw  thread  standard  is  also  ar- 
ranged in  geometric  progression.  Series  like  these  can 
be  readily  laid  out  or  checked  by  the  methods  shown 
above. 

It  is  believed  that  an  appreciation  of  the  ease  with 
which  these  methods  can  be  used  even  by  those  who 
are  not  technically  trained  would  lead  to  a much  more 
general  use  of  a principle  which,  when  properly  ap- 
plied, will  give  the  fewest  numbers  in  a series  to  cover 
the  requirements,  whatever  these  may  be,  and  thus 
secure  the  most  satisfactory  results. 

The  Foreman’s  Duties 

By  Robert  Grimshaw 

The  foreman’s  duties  are  manifold  enough,  even  when 
under  modern  organization  methods  the  functions  of 
each  one  are  limited  in  number  and  scope,  and  delega- 
tion of  details  is  carried  out  in  the  highest  degree 
compatible  with  the  character  of  the  business  and  the 
number  and  variety  of  its  employees. 

The  modern  tendency — that  of  functional  foreman- 
ship — substitutes  for  the  intimate  relationship  of  each 
foreman  to  only  a comparatively  small  group  of  work- 
ers, over  the  members  of  which  he  exercises  supremacy 
in  connection  with  all  their  activities,  an  entirely  dif- 
ferent standing.  It  charges  a foreman  with  a group 
of  duties  rather  than  a group  of  workers  and  in  that 
connection  may  (or  may  not)  have  to  do  with  every 
worker  in  the  place. 

Formerly  he  employed,  assigned,  and  discharged  at 
will,  every  worker  in  his  group.  Now,  where  the  plant 
is  large  enough,  he  employs  and  discharges  none,  and 
assigns  few;  but  in  proper  understanding  with  an 
employment  foreman  or  an  employment  bureau,  accepts 
what  human  materials  are  confided  to  his  direction, 
seeing  to  it  that  their  duties  in  his  particular  branch — 
and  in  no  other — are  discharged  with  the  greatest  pos- 
sible efficiency,  and  leaving  to  various  foreman- 
specialists  the  duty  of  determining  machine  speeds, 
making  repairs,  furnishing  power,  and  the  like,  the 
realms  of  these  specialists  embracing  the  entire  plant. 

This  principle  of  division  of  labor,  so  long  profit- 
ably employed  in  industry,  makes  for  individual  effi- 
ciency on  the  part  of  each  of  these  specialist  foremen, 
and  of  the  workers  under  him,  and  contributes  to — in 
fact  constitutes — the  efficient  and  economical  working 
of  the  entire  establishment. 
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Atlanta  Entertains  the  Mechanical  Engineers 

Important  Matters  Discussed  at  Business  Meeting — Side  Trips  to  Other  Southern  Cities 
Feature  of  Semi-Annual  Convention — Textiles  and  Power  Divide  Honors 


NO  HIGHER  tribute  could  be  paid  to  Atlanta 
hospitality  than  to  say  that  its  warmth  equals 
that  of  the  city’s  May  weather.  The  Atlanta 
section  laid  itself  out  to  entertain  the  members  of  the 
American  Society  of  Mechanical  Engineers  and  suc- 
ceeded nobly.  The  semi-annual  convention  began  with 
a council  meeting  on  Monday,  May  8,  and  broke  up 
Thursday  evening  to  scatter  to  Birmingham,  Greenville 
and  Muscle  Shoals.  Some  of  the  members  attended  a 
two-day  session  at  Charlottesville,  Va.,  on  the  way  to 
Atlanta  and  had  a chance  to  get  acquainted  with  the 
beautiful  campus  of  the  University  of  Virginia.  Joint 
meetings  were  held  with  the  Society  for  the  Promotion 
of  Engineering  Education. 

The  main  subject  before  the  business  meeting  on 
Monday  afternoon  was  the  discussion  and  acceptance 
of  the  proposed  new  constitution  of  the  society.  The 
suggested  draft  wa3  presented  by  John  L.  Harrington, 
of  Kansas  City,  chairman  of  the  committee  on  consti- 
tution and  by-laws. 

Revised  Version  op  New  Constitution  Adopted 

President  Kimball  presided  at  the  meeting  which 
adopted  a considerably  revised  version  of  the  proposed 
draft  after  three  sweltering  hours  of  argument  and 
parliamentary  procedure.  A number  of  minor  changed 
were  made  and  several  important  ones,  notably,  the  > 
retention  of  the  minimum  age  limits  for  members  and 
associate  members  as  given  in  the  old  constitution,  and 
the  rejection  of  the  provisions  in  the  new  constitution 
for  changes  in  the  make-up  and  terms  of  office  of 
the  council,  in  favor  of  the  arrangement  existing  at 
present.  The  principal  reason  for  sticking  to  the  old 
system  was  the  fact  that  under  it  a greater  aggregate 
number  of  years  of  experience  on  the  council  is  pro- 
vided. The  new  article  required  a minimum  of  but 
sixteen  years  of  total  experience  while  the  old  article 
gave  twenty-seven.  In  view  of  the  growth  of  the 
society  to  over  16,000  members  and  the  vital  need  for 
providing  for  an  enduring  policy  extending  over  a 
period  of  years,  it  was  felt  unwise  to  curtail  the  experi- 
ences of  the  council  members. 

The  next  order  of  business  was  the  report  of  the 
joint  committee  on  a code  of  ethics  for  engineers.  The 
report  was  presented  by  Prof.  A.  G.  Christie,  chairman 
of  the  joint  committee  which  was  composed  of  members 
from  the  societies  of  mechanical,  civil,  mining  and  elec- 
trical and  heating  and  ventilating  engineers.  It  was 
adopted  without  change. 

The  hour  was  then  so  late  that  no  report  from  the 
representative  on  American  Engineering  Council  was 
made  other  than  the  reading  of  a telegram  stating  that 
Secretary  Hughes  had  announced  that  the  patent  treaty 
with  Germany  which  existed  before  the  war  would  be 
renewed. 

An  added  event  on  the  program  was  a short  talk 
Monday  evening  by  Rear  Admiral  Fullam,  U.  S.  N., 
urging  support  for  the  development  of  naval  aviation. 
His  talk  was  illustrated  by  moving  pictures  of  the 
bombing  of  the  “Alabama”  and  the  “Ostfriesland.” 


Tuesday  morning  was  given  over  to  simultaneous 
sessions  on  textile  machinery  in  which  papers  were 
presented  by  S.  E.  Gillespie  on  cotton-ginning  machin- 
ery, and  by  E.  H.  Marble  on  maintenance  of  textile 
machinery ; on  materials  handling  in  which  F.  L.  Leach 
read  a paper  on  material  handling  machinery  as  used 
in  the  iron  and  steel  industry;  on  general  topics  in 
which  papers  were  given  on  the  accuracy  of  boiler 
tests,  by  Alfred  Cotton,  and  on  using  exhaust  energy 
in  reciprocating  engines,  by  J.  Stumpf  and  C.  C.  Trump. 
At  the  same  time  there  were  public  hearings  on  three 
power  test  codes;  definitions  and  values,  displacement 
compressors  and  blowers,  hydraulic  power  plants  and 
their  equipment. 

In  the  afternoon  there  were  local  excursions  about 
Atlanta,  to  the  famous  Stone  Mountain  and  to  the 
Atlantic  Steel  Company’s  mills. 

A dinner  dance  at  the  Ansley  Roof  Garden  on  Tues- 
day evening  was  the  high  point  in  the  social  activities. 

Simultaneous  professional  sessions  on  Wednesday 
morning  included  presentation  of  the  following  papers: 
“Weaving  Machinery,"  by  L.  B.  Jenckes;  “Extraction 
of  Oil  from  Vegetable  Matter,”  by  Jos.  Davidson; 
“Modern  Shop  Practice  in  the  Building  of  Revolving 
Flat  Cards,”  by  F.  E.  Banfield,  Jr.;  “Reduction  of 
Fuel  Wastes  in  the  Steel  Industry,”  by  F.  G.  Cutler; 
“The  Control  of  Boiler  Operation,”  by  E.  A.  Uehling; 
“Boiler  Room  Performance  and  Practice  at  Colfax  Sta- 
tion, Duquesne  Light  Co.,”  by  C.  W.  E.  Clarke;  “The 
Muscle  Shoals  Plant  and  the  Nitrogen  Supply,”  by 
Maj.  J.  K.  Clement;  “Heat;  Losses  from  Bare  and 
Covered  Wrought  Iron  Pipe  at  Temperature  up  to  800 
Deg.  F.,”  by  R.  H.  Heilman;  and  “The  Evaporation 
of  a Liquid  into  a Gas,”  by  W.  K.  Lewis. 

A real  Southern  bhrbecue  occupied  all  hands  at  noon 
on  Wednesday  and  those  who  had  ambition  enough  left 
followed  an  exhibition  golf  foursome  over  the  excellent 
links  of  the  East  Lake  Country  Club. 

The  Technical  Sessions 

More  technical  sessions  followed  on  Thursday  morn- 
ing. The  papers  were:  “Management  Applied  to 
Textile  Plants,”  by  George  S.  Harris;  “The  Southern 
Worker — His  History  and  Character,”  by  F.  H.  Neely; 
“Power  Development  in  the  Southeast,”  by  Chas.  G. 
Adsit;  “Economics  of  Water-Power  Development,”  by 
C.  A.  Mees;  “Hydroelectric  Power-Plant  Design,”  by 
John  A.  Sirnit;  and  “The  Report  upon  Efficiency  Tests 
of  a 60,000-kw.,  Cross-Compound,  Triple-Cylinder 
Steam  Turbine,”  by  H.  B.  Reynolds  and  W.  F.  Hovey; 
“Strength  of  Electrically  Welded  Pressure  Containers,” 
by  R.  J.  Roark;  “Some  Principles  of  the  Construction 
of  Unfired  Pressure  Vessels,”  by  S.  W.  Miller;  “Steel 
for  Forge  Welding,”  by  F.  N.  Speller;  and  “Tests  on 
Welded  Cylinders,”  by  E.  A.  Fessenden  and  E.  J. 
Bradford. 

The  members  of  the  party  interested  in  textile  ma- 
chinery left  Thursday  night  for  Greenville,  where  on 
Friday  they  visited  the  plants  of  the  Duncan  Mills, 
Branden  Mills,  Judson  Mills,  American  Spinning  Co., 
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Woodside  Mills  and  Union  Bleachery  and  Finishing 
Co.,  the  American  Cast  Iron  Pipe  Company,  Ensley 
Plant  of  Tennessee  Coal,  Iron  and  Railroad  Company, 
Fairfield  Plant  of  the  Tennessee  Coal,  Iron  and  Rail- 
road Company. 

Those  who  wanted  to  inspect  steel  mills  and  power 
plants  went  to  Birmingham  on  Friday  and  visited  the 
plants  of  the  American  Cast  Iron  and  Railroad  Co. 
On  Saturday  they  inspected  the  Wilson  Dam  and  the 
government  nitrate  plants  at  Muscle  Shoals. 

Romances  of  Metal  Working — 
Saint  Eligius  the  Metal  Worker 

By  H.  H.  Manchester 

In  Saint  Eligius,  we  come  at  least  to  an  historic 
character,  though  some  of  the  legends  concerning  him 
stretch  the  belief  of  the  present  day. 

He  was  born  near  Limoges  in  France  at  the  end  of 
the  6th  century  A.  D.,  and,  when  a boy,  was  apprenticed 
for  seven  years  to  the  goldsmith  Abbo,  master  of  the 
mint  there.  After  acquiring  considerable  skill  in  metal 
working,  he  went  to  Paris  as  a journeyman  and  began 
to  work  for  Bibo,  who  was  treasurer  for  Clothair  II. 

Not  long  after  this  Clothair  ordered  a new  throne, 
and  for  this  purpose  put  into  Saint  Eligius’  hands  the 
gold  and  other  precious  materials  for  the  purpose. 
From  this  Saint  Eligius  produced  a wonderful  golden 
throne,  heavily  engraved  and  ornamented.  Clothair  was 
so  pleased  that  he  asked  Saint  Eligius  what  reward  he 
desired.  For  answer  Saint  Eligius  brought  to  him  a 
second  golden  throne  which  he  had  produced  from  the 
materials  left  over  from  the  first.  Clothair  was  so 
struck  with  his  honesty  that  he  at  once  made  him 
master  of  the  mint.  After  Clothair’s  death  Saint 
Eligius  continued  to  hold  this  office  under  Dagobert. 

At  first  Saint  Eligius  dressed  outwardly  as  the  others, 
in  fine  raiment  ornamented  with  gold  and  jewels,  but 
with  sackcloth  next  to  his  skin.  Later  he  sold  his 
jewels,  gave  to  the  poor,  and  dressed  as  a monk.  In 
fact  he  founded  an  important  monastery  in  Limousin. 
He  was  made  Bishop  of  Noyon  in  640  A.  D. 

^All  this  time  he  was  busy  making  shrines  for  the 
relics  of  the  saints,  as  well  as  vessels  for  the  churches, 
and  he  became  very  skillful  not  only  in  manipulation  of 
the  precious  metals,  but  of  iron  and  bronze.  He  was 
supposed  to  have  acquired  all  of  the  secrets  of  metal 
wdrking,.  and  to  have  made  many  improvements. 

Some  of  the  mediaeval  pictures  of  his  shop  represent 
the  drawing  of  wire  there  by  main  strength  through 
a draw  plate.  This  invention  used  to  be  ascribed  to 
Rudolf  of  Nuernberg,  but  as  we  know  it  was  in  use 
long  before,  it  may  have  gone  back  to  Saint  Eligius. 

He  is  also  represented  in  art  as  shoeing  a horse, 
having  the  horse’s  leg  or  foot  in  his  hand.  This  is  in 
commemoration  of  a mediaeval  myth  which  was  told, 
not  only  about  Saint  Eligius,  but  with  variations  con- 
cerning several  of  the  other  saints.  There  was  at  the 


time  a blacksmith  who  knew  something:  at  black  magic, 
and  had  put  a sign  over  his  shop  in  which  he  boasted 
that  he  was  master  of  all  master  smiths.  One  day, 
however,  when  Saint  Eligius  was  passing  by,  he  found 
the  blacksmith  having  great  trouble  in  shoeing  a very 
refractory  horse,  and  swearing  mightily  over  the  job. 
Saint  Eligius  stepped  up  and  offered  to  do  the  work  un- 
assisted, to  which  the  smith  assented  with  a doubting 


ST.  ELIGIUS  SHOES  THE  HORSE 


laugh.  The  saint  thereupon  took  off  one  of  the  feet  of 
the  horse,  nailed  on  the  shoe  and  put  the  foot  back  on 
again,  the  horse  meantime  standing  contentedly  by. 
Then  Saint  Eligius  repeated  the  operation  until  all  the 
hoofs  were  shod.  While  the  smith  was  astonished,  he 
was  enough  of  a wizard  himself  not  to  be  nonplussed. 
“Well,”  he  admitted,  “that’s  a mighty  good  notion;  I’ll 
do  it  myself.”  He  actually  tried  it  on  the  next  horse. 
Of  course  he  could  not  put  the  leg  back  on  again,  and  be- 
fore Saint  Eligius  would  do  it  himself,  the  smith  had 
to  promise  to  be  converted. 

Wildly  impossible  as  this  superstition  is,  such  mix- 
tures of  fact  and  fancy  are  highly  typical  of  the  legends 
that  gathered  about  even  historic  characters  in  the 
Middle  Ages. 
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Speeding  Up  an  Old  Planer 

By  Milton  Weight 

We  had  an  old  42-in.  planer,  built  many  years  ago 
by  Mark  Flather,  Nashua,  N.  H.,  the  table  speed  of 
which  was  altogether  too  slow  to  keep  up  with  the  trend 


TRIPLE  GEAR  REDUCTION  ON  A PLANER 


of  modern  times.  We  desired  to  increase  it  so  that 
we  could  use  high-speed  tools  to  advantage. 

Speeding  up  a planer  would  seem  at  first  glance  to 
be  a matter  of  belts  and  pulleys,  but  in  this  case  there 
was  a limiting  factor  that  had  to  be  considered.  This 
planer  was  designed  for  a table  speed  of  20  ft.  per 
minute  and  in  the  place  of  the  nest  of  gears  shown  in 
the  illustration,  there  was  the  usual  single  reduction, 
with  a very  small  pinion  on  the  first  shaft  and  a very 
large  gear  on  the  second. 

Even  at  an  additional  10  ft.  per  minute  these  gears 
made  trouble  and  the  planer  threatened  to  jump  off  the 
floor  at  each  reversal.  The  shafts  were  therefore  taken 
out  and  longer  ones  substituted,  the  bracket  A made, 
and  the  “triple  back  gear”  reduction  put  in  place  as 
the  illustration  shows. 

The  pinion  B,  only  one  or  two  teeth  of  which  are 
visible  in  the  picture,  is  keyed  to  the  first  shaft,  the 
latter  extending  far  enough  beyond  it  to  take  a bearing 
in  the  bracket.  Gear  C is  keyed  to  the  second  shaft, 
upon  which  (inside  the  bed)  is  the  pinion  that  meshes 
with  the  bull  wheel. 

Gear  D and  pinion  E are  doweled  securely  together 
upon  a substantial  bushing  which  turns  freely  upon 
the  second  shaft.  Gear  F and  pinion  G (the  latter  not 
visible  in  the  picture)  are  similarly  mounted  upon  a 
bushing  that  floats  upon  the  first  shaft.  Generous  oil- 
holes  and  channels  are  provided  to  conduct  lubricant  to 
the  various  bearings. 

The  drive  may  easily  be  traced  by  the  letters.  Pinion 


B drives  gear  D and  with  it  pinion  E,  pinion  E drives 
F and  G,  and  G drives  gear  C on  the  second  shaft,  thus 
constituting  a triple  reduction  where  before  there  was 
but  a single  one. 

The  speed  of  the  countershaft  was  brought  up  to  the 
requisite  limit  by  suitable  pulleys,  though  not  in  pro- 
portion to  the  increased  table  speed,  as  the  pinion  B is 
considerably  larger  than  the  one  it  replaced.  The  table 
now  travels  50  ft.  per  minute  with  less  shock  at  re- 
versal than  resulted  from  the  original  slow  speed. 

Keeping  a Service  Tank  from  Freezing 

By  Amos  Ferber 

The  illustration  shows  a simple  expedient  which  we 
adopted  to  prevent  the  water  in  the  service  tank,  on  the 
roof  of  the  factory,  from  freezing. 

Up  to  two  years  ago  there  had  been  a pipe  for  admit- 
ting live  steam  directly  from  the  boiler  to  the  tank, 
and  when  the  fireman  did  not  forget  to  turn  on  the 
steam  this  worked  very  well.  Sometimes  he  forgot  and 
then  there  was  trouble.  There  was  a lot  of  steam 
wasted  anyway. 

The  device  shown  at  A is  an  old  heater,  similar  to  a 
feed  water  heater,  that  had  been  lying  around  in  some 
odd  corner  for  a long  time,  out  of  service.  Our  super- 
intendent conceived  the  idea  of  setting  it  up  on  top  of 


WATER  HEATER  FOR  SERVICE  TANK 


the  heating  boiler,  as  shown,  connecting  the  coil  both 
top  and  bottom  to  the  boiler  so  as  to  keep  a circulation 
in  the  coil,  and  connecting  the  inlet  and  outlet  to  the 
tank  by  means  of  two  pipes,  one  of  which  should  enter 
the  bottom  and  the  other  near  the  top  as  in  the  ordi- 
nary form  of  water  heating  systems. 

The  device  has  now  been  in  service  for  two  winters 
and  the  tank  has  not  frozen  since  it  was  installed. 
There  is  nothing  to  forget  as  the  valves  are  always  open 
and  consequently  there  is  always  a current  of  warm 
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Water  ascending  to  the  tank.  The  cost  of  installation 
was  but  a few  hours’  work  and  the  cost  of  operation  is 
so  low  as  to  be  negligible. 


Milling  Tapered  Wedge  Keys  with  an 
Automatic  Hacksawing  Machine 

By  Harry  Flower 


Our  products  call  for  a great  number  of  tapered 
wedge  keys  that  are  made  from  3.  3 and  3-in.  round 
cold-rolled  steel.  These  keys,  which  are  used  to  hold 
a collar  onto  a crankshaft,  are  2 to  3 in.  long  and  have 
a flat  milled  the  whole  length  of  one  side,  as  shown  in 
Fig.  1.  We  had  been  milling  the  tapered  flat  on  these 
keys  with  a milling  machine,  but  had  been  having  con- 
siderable difficulty  in  keeping  up  the  holding  fixtures, 
due  to  the  fact  that  it  took  such  a tremendous  strain 
to  hold  the  pin  and  keep  it  from  turning  under  the 


«. 
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FIG.  1.  DIMENSIONS  OF  KEY 


milling  cutters  that  the  holding  fixture  would  not  stand 
up  very  long. 

Our  superintendent,  getting  hot  about  the  collar  as  a 
result  of  the  tremendous  expense  of  keeping  up  the 
holding  fixture,  hit  upon  the  idea  of  milling  the  keys  with 
a hacksawing  machine,  using  a staggered  tooth  broach 
in  place  of  a hacksaw  blade.  He  rigged  up  a No.  5 
Marvel  automatic  high-speed  saw  for  the  purpose,  and 
the  machine  has  been  running  day  after  day  making 
these  keys  automatically  without  any  attention  whatever 
from  an  operator  except  for  the  purpose  of  reloading 
the  magazine. 

Front  and  rear  views  of  the  machine  in  operation  are 
shown  in  Figs.  2 and  3.  The  saw  frame  was  cut  down 

to  hold  a heavy  broach  i in.  wide.  The  broach  or 
cutting  tool  was  made  with  teeth  on  both  sides  so  that 
when  one  side  became  dull  the  tool  could  be  reversed. 


FIG.  2.  FRONT  VIEW  OF  MACHINE 


A turret  T was  mounted  on  an  angle  plate- which  was 
clamped  to  the  machine  bed  in  place  of  the  regular  vise, 
and  the  turret  drilled  at  six  equidistant  points  near  the 
circumference  to  receive  six  blank  pins.  The  angle 
plate  was  machined  at  the  same  angle  as  the  required 
taper  on  the  key.  A ratchet  R attached  to  the  outer 
end  of  the  turret  shaft  was  so  placed  that  a pawl  P 
actuated  by  the  regular  vise  lifting  rod  would  turn  the 
turret  one-sixth  of  a revolution  and  register  a blank 
pin  directly  below  the  cutting  tool  each  time  the  saw 


FIG.  3.  REAR  VIEW  OF  MACHINE 


frame  was  automatically  raised  to  the  top  or  starting 
position. 

A sheet  metal  trough  M was  provided  as  a magazine 
to  hold  a number  of  blank  pins.  A round  rod  with  two 
trip  dogs  attached  to  it  was  supported  so  that  it  could 
slide  endwise  back  of  the  horizontal  bracket  B.  When 
the  saw  frame  comes  down  to  mill  the  key  that  is  in 
position  below  it  in  the  turret,  the  finger  F on  the  rear 
of  the  saw  frame  strikes  one  of  the  dogs  on  the  slide 
rod  on  the  forward  motion  of  the  saw  frame,  driving 
the  rod  forward,  and  pushing  the  lower  blank  pin  from 
the  magazine  into  the  turret,  at  the  same  time  discharg- 
ing a finished  key.  The  return  of  the  saw  frame  allows 
finger  F to  engage  the  other  dog  on  the  slide  rod  and 
pull  the  slide  or  loading  rod  back  toward  the  rear  of  the 
machine  to  its  original  position. 


How  to  Find  the  Area  of  an  Irregular 
Surface 

By  Frank  Harazim 

To  find  the  area  of  a plane  surface  of  an  irregular 
outline,  place  the  object  under  a sheet  of  transparent 
paper  cross-sectioned  in  3-in.  squares  and  tack  the  sheet 
to  the  board.  Count  the  number  of  whole  squares  that 
are  within  the  outline;  then  estimate  the  fractional 
parts  of  the  squares  cut  by  the  outline  and  add  their 
sum  to  the  number  of  whole  squares.  The  result  is  the 
area  in  units  of  the  dimensions  of  the  squares.  The 
smaller  the  squares  of  the  cross-section  paper  the  more 
accurate  the  result.  This  is  not  a new  method,  but 
needs  to  be  mentioned  frequently. 
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A Rotary  Box-Blank  Die 

By  P.  H.  White 

The  rotary  die  herein  described  is  used  in  cutting 
blanks  from  which  cardboard  boxes  are  made.  The 
stock  used  is  of  different  thicknesses,  varying  from  0.035 
to  0.065  in.  and  comes  to  the  cutting  machine  in  reels 
weighing  on  an  average  400  lb.  The  reel  of  cardboard 
is  mounted  on  a standard  at  the  rear  of  the  cutting 
machine,  and  the  end  of  the.  roll  is  started  into  the 
machine.  The  feeding  is  done  by  two  rollers,  the  upper 
one  also  doing  the  cutting.  The  rolls  are  of  the  same 
diameter,  and  are  driven  at  the  same  speed  by  means 
of  a pair  of  gears  having  a pitch  diameter  equal  to  the 
diameter  of  the  rolls. 

In  Fig.  1 is  shown  the  appearance  of  the  blank  when 
it  leaves  the  machine.  The  score  lines  AA  and  CC  are 
cut  through  half  the  thickness  of  the  stock,  and  deter- 
mine the  width  of  the  box.  The  score  lines  AB,  AC  and 


machining  with  cutters  B and  C,  it  is  necessary  to  trans- 
fer the  cutting  edges  from  front  to  back  at  the  points 
where  they  start  to  cut  out  the  radii  at  A,  B,  C and  D, 
Fig.  1.  Cutters  B and  C,  it  should  be  noted,  are 
relieved  sufficiently  to  clear  the  blank  except  at  the 
lines  G and  H. 

In  Fig.  6 A represents  the  blades  which  cut  off  the 
ends  of  the  blank.  B represents  the  blades  which  make 
the  cross  scoring  lines.  The  blades  are  held  in  their 
respective  slots  by  means  of  wedges,  as  shown  at  C. 

The  blades  are  carried  in  the  holding  rings  shown 
in  Figs.  7 and  8.  The  wedges  have  A in.  clearance 
underneath  to  insure  their  binding  against  the  blades 
rather  than  resting  on  the  bottoms  of  the  slots. 

The  narrow  ring  shown  in  Fig.  9 carries  a short 
blade  similar  to  A,  Fig.  6.  One  of  these  rings  goes 
at  each  end  just  inside  of  the  nut.  The  function  of 
these  blades  is  to  cut  up  the  narrow  strip  trimmed 
from  the  width  of  the  stock  as  it  passes  through  the 


FIG.  X.  THE  BOX  BLANK.  FIG.  2.  THE  FOLDED  BOX.  FIG.  3.  THE  ROTARY  DIE.  FIG.  4.  THE  END  NUT.  FIG.  5. 
THE  CIRCULAR  CUTTERS.  FIG.  6 . CUT-OFF  BLADES  AND  WEDGE. 

FIGS.  7 TO  9.  RINGS  FOR  HOLDING  CUT-OFF  BLADES 


CD  determine  the  length  of  the  box.  Fig.  2 represents 
the  finished  box  when  folded  and  pasted  together.  Fig. 
3 shows  an  assembly  of  the  finished  die.  The  knurling 
shown  is  to  prevent  the  cardboard  from  creeping. 

The  different  parts  that  go  to  make  up  the  die  are 
held  in  place  by  means  of  two  nuts,  shown  in  Fig.  4. 
These  nuts  are  made  right-  and  left-hand,  so  that  any 
slipping  between  the  top  and  bottom  rolls  will  tend  to 
tighten  the  nuts.  Another  function  of  the  nuts  is  to 
act  as  safety  rings  for  the  purpose  of  preventing  the 
two  rolls  being  adjusted  too  closely  together  and  thus 
injuring  the  cutting  blades.  The  diameter  of  the  nuts 
is  made  greater  than  that  of  the  rolls,  but  smaller  than 
the  outside  diameter  of  the  circular  cutters. 

The  circular  cutters  are  represented  in  Fig.  5.  The 
score  line  AA,  Fig.  1,  is  cut  by  the  undercut  portion  of 
A,  Fig.  5,  while  the  portion  from  the  lines  AC  to  the 
ends  is  cut  by  the  full  sized  part  of  the  cutter.  Cutters 
B and  C cut  out  the  small  portions  along  the  lines 
G and  H,  while  D trims  the  outside  edges  along  the 
lines  BB  and  DD.  It  should  be  noted  that  there  are 
two  of  each  of  these  cutters,  making  eight  in  all.  In 


rolls.  When  this  narrow  strip  is  not  cut  up,  it  some- 
times runs  out  in  long  lengths  which  become  objec- 
tionable. 

Rebabbitting  Bronze-backed  Bearings 
with  a Soldering  Copper 

By  Robert  Tait 

I have  read  with  interest  the  items  appearing  in 
American  Machinist  from  time  to  time  dealing  with 
automotive  repairs,  as  we  do  a large  amount  of  such 
work. 

One  job,  which  is  of  frequent  recurrence  is  the  re- 
babbitting of  bronze-backed  bearings.  We  had  tried 
many  ways  of  doing  this  with  rather  indifferent  suc- 
cess until  we  hit  upon  the  following  plan.  Using  a 
piece  of  angle  iron  as  a mold,  a quantity  of  babbitt  bars 
of  a convenient  size  are  cast.  The  bronze  shells  are 
carefully  cleaned  and  retinned  if  necessary  and  the  bab- 
bitt applied  with  a soldering  copper,  until  sufficient 
metal  is  built  up  to  admit  of  boring  to  size.  We  have 
used  this  method  for  a good  while  and  have  yet  to  hear 
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of  a bearing  in  which  the  babbitt  has  broken  away 
from  the  bronze. 

In  the  case  of  connecting  rods,  which  are  tinned 
directly  on  the  steel  forgings  without  the  use  of  a 
bronze  shell,  the  same  procedure  as  above  is  used;  after 
which  we  locate  the  rods  by  the  piston-pin  hole  on  an 
angle  plate  attached  to  a milling  machine  table,  and 
bore  and  face  with  an  adjustable  boring  bar  in  the  usual 
manner. 

This  idea  may  not  be  new  to  most  of  your  readers, 
but  it  has  proved  of  value  to  us,  and  we  are  glad  to 
pass  it  along  for  consideration. 

A Cleaner  for  the  Rollers  of  Box  Tools 

By  W.  Burr  Bennett 

We  had  been  having  trouble  in  our  shop  from  chips 
that  would  cling  to  the  rollers  of  the  box  tools  and  mar 
the  work,  especially  when  the  material  was  cast  iron. 
To  overcome  the  trouble  the  writer  devised  the  roller 
-cleaner  shown  in  the  sketch. 

The  square  shouldered  stud  A screws  into  the  face 


•of  the  box  tool.  Fitted  to  the  crosshole  in  the  outer 
•end  of  the  stud  is  the  stem  of  a plunger  to  the  outer 
face  of  which  is  attached  a leather  wiper  to  bear  upon 
the  rollers,  it  being  held  in  contact  therewith  by  the 
pressure  of  a coil  spring  surrounding  the  stem  of  the 
plunger. 

It  was  first  feared  that  the  pressure  of  the  wiper 
-upon  the  rollers  would  prevent  the  latter  from  revolving 
and  thus  cause  flat  spots  to  be  worn  upon  them,  but  this 
fear  proved  groundless.  The  pressure  of  the  work  is 
so  many  times  greater  than  that  of  the  wiper  that  the 
rollers  always  revolve. 

Different  sizes  of  leather  have  to  be  provided  to  ac- 
■ commodate  different  settings  of  the  tool. 

What  Is  the  Most  Economical  Belt? 

By  S.  Kelly 

The  article  by  W.  F.  Schaphorst  under  the  above  title, 
printed  on  page  256  of  American  Machinist,  is  a timely 
and  instructive  one  upon  a subject  to  which  too  little 
attention  is  ordinarily  given.  His  handling  of  the  mat- 
ter would  indicate  that  he  had  had  a lot  to  do  with 
belts  and  that  he  does  not  share  in  the  general  indif- 
ference accorded  to  the  belt  subject. 

Belts  running  upon  smooth  surfaced  pulleys  of  either 
metal,  wood,  or  paper  are  by  no  means  positive  in  their 


action.  Unless  the  belt  is  unduly  tight  there  will  be 
slippage  and  consequent  loss  of  power ; or,  if  the  belt  be 
sufficiently  tight  to  prevent  slippage,  there  will  be  ex- 
cessive friction  upon  the  shaft  journals.  Since  90  per 
cent  of  the  power  transmitted  in  this  country  is  by  belt, 
the  total  loss  is  enormous. 

A very  simple  and  efficient  means  of  overcoming  the 
difficulty  and  reducing  the  power  loss  from  slipping 
belts  is  to  cover  all  pulleys  with  a heavy  cotton  fabric 
fastened  to  the  surface  with  cement.  If  this  job  is 
neatly  done  the  pulley  surface  will  present  a smooth, 
unbroken  appearance  and  its  balance  will  not  be  affected. 

The  belt  shows  a tendency  to  cling  to  the  surface  of 
a pulley  so  treated  much  more  tenaciously  than  to  the 
original  surface  and  therefore  a belt  that  would  other- 
wise have  to  be  very  tight  in  order  to  transmit  its 
quota  of  power  may  be  run  quite  slack,  with  a cor- 
responding lessening  of  friction  upon  the  bearings. 

The  power  transmitting  capacity  of  pulleys  so 
treated  ranges  from  30  to  70  per  cent  greater  than  that 
of  the  same  pulleys  under  the  same  conditions  of  speed, 
width,  tension,  etc.  with  uncovered  surfaces,  and  the 
life  of  a belt  may  be  increased  from  50  to  500  per  cent. 

A concrete  illustration  of  the  possible  saving  may  be 
drawn  from  the  following  example:  A steel  saw  in  a 
structural  shop  was  driven  by  a 16-in.  belt  running 
upon  uncovered  pulley  surfaces.  This  belt  slipped  ex- 
cessively and  so  rapid  was  the  wear  that  a belt  would 
last  only  from  40  to  60  days.  The  pulleys  were  covered 
as  above  described  and  the  new  belt  then  placed  on  the 
drives  has  now  been  running  for  18  months. 


Clearance  Grooves  for  Sliding  Fixtures 

By  E.  F.  Oakfokd 

s 

In  the  article  on  “Tool  Engineering”  on  page  798, 
Vol.  55,  of  American  Machinist,  there  is  illustrated 
(Fig.  255)  a sliding  fixture  in  which  the  clearance  at 
the  comers  of  the  guiding  strips  is  obtained  by  grooves 
as  shown  at  A in  Fig.  1. 

Such  a crude  method  of  obtaining  this  most  necessary 
clearance  deserves  the  strongest  condemnation.  The 

t ^ extra  cost 

\ of  machining 
f these  grooves 
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is  consider- 
able, usually 
needing  a 
change  of 

FIG.  1.  CLEARANCE  GROOVES  OBJECTED  tools  and  al- ' 

ways  requir- 
ing increased 
time  and  la- 
bor. A more 

reasonable  method  of  obtaining  such  clearance  is  shown 
in  Figs.  2 and  3.  The  fitting  is  machined,  as  in  Fig.  3, 
to  leave  the  comers  as  sharp  as  is  convenient,  using 
ordinary  tools,  while  the  edges  of  the  guiding  strips. 
Fig.  2,  are  machined  to  a radius  appreciably  larger  than 
that  of  the  female  portion.  When  assembled,  an  entirely 
satisfactory  clearance  is  secured,  combined  with  maxi- 
mum cheapness  and  ease  of  production. 

It  should  be  noted  that  the  method  of  securing  this 
clearance,  as  shown  in  the  article  referred  to,  cannot 
be  adapted  conveniently  to  any  milling  process,  though 
such  a process  can  be  used  for  the  modified  method 
described  here. 
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Editorial 


Conservatism  of  the  Mechanical  Engineers 

THE  members  of  the  American  Society  of  Mechanical 
Engineers  have  decided  to  make  haste  slowly.  At 
the  Atlanta  meeting  last  week  where  the  draft  of  the 
new  constitution  was  presented  for  discussion  they 
decided  that  it  was  all-important  to  provide  every  safe- 
guard for  a continuing  policy. 

According  to  the  changes  in  the  new  constitution 
affecting  the  council  of  the  society,  the  total  years  of 
service  of  those  members  holding  over  at  each  election 
would  have  been  a minimum  of  sixteen.  Under  the  ex- 
isting arrangement  this  minimum  is  twenty-seven. 

With  a membership  sixteen  thousand  strong  and  still 
growing,  and  with  an  annual  business  running  over  six 
hundred  thousand  dollars,  it  is  wise  for  any  group  of 
men  to  take  steps  to  prevent  sudden  shifts  of  policy  due 
to  rapid  changes  in  the  directorate. 

There  is,  of  course,  the  danger  of  reactionary  ten- 
dencies in  men  too  long  in  office  but  with  approximately 
one  third  of  the  council  members  being  replaced  every 
year  this  danger  seems  much  less  than  the  other. 

We  feel  that  the  Mechanical  Engineers  are  to  be  con- 
gratulated on  their  sound  judgment.  They  are  on  the 
eve  of  accomplishing  big  things  and  need  a well-balanced 
fly  wheel  to  hold  them  steady. 

Standardization  Through  Trade 
Associations 

ACTIVE  work  on  the  standardization  of  products 
l\  throughout  industry  in  general  probably  began 
during  the  late  war  when  the  Conservation  Division  of 
the  War  Industries  Board  asked  each  concern  and  each 
industry  to  co-operate  in  the  elimination  of  unnecessary 
lines.  The  advantages  incident  to  standardization  of 
products  and  elimination  of  unnecessary  designs  are 
self-evident.  Very  frequently,  however,  the  means  of 
obtaining  them  are  not  so  evident. 

Of  course,  any  one  concern  can  standardize  within 
its  own  organization,  but  the  greatest  work  has  been 
accomplished  by  trade  associations  that  represent  a 
.whole  industry  or  branch  of  one.  Because  of  their 
work  on  standardization,  trade  associations  are  now 
receiving  much  attention  and  favorable  comment  from 
the  Department  of  Commerce.  Most  of  this  work  re- 
lates rather  to  simplification  of  variety,  than  to  stand- 
ardization as  based  on  engineering  principles. 

The  machine  industry  can  learn  from  what  has  been 
done  in  related  industries,  and  even  in  those  that  are 
far  removed  from  it.  The  fact  that  an  association  rep- 
resenting the  manufacturers  of  over  90  per  cent  of  the 
output  of  farm  implements  in  this  country  has  been 
able  to  eliminate  955  models  of  farm  machinery  and  to 
retain  only  137,  is  very  significant  of  the  possibilities 
in  this  line. 

If  a manufacturer  of  writing  paper  can  save  hun- 
dreds of  thousands  of  dollars  a year  by  simplication 
in  the  variety  of  his  products,  and  if  a fertilizer  manu- 
facturer can  cut  the  number  of  formulas  used  to  only 


a fractional  part  of  those  formerly  employed,  there  is 
certainly  opportunity  for  similar  work  in  the  machine 
industry,  where  so  much  detail  is  involved.  Common 
building  brick,  umbrellas,  wood  wheels  and  numerous 
other  products  have  been  standardized  by  the  active 
influence  of  trade  associations,  and  the  work  is  so  new 
that  the  biggest  developments  are  still  to  be  expected. 

The  idea  of  elimination  of  the  unnecessary  items  and 
concentration  on  the  important  ones  is  so  well  worth 
developing  that  it  might  almost  be  taken  as  the  motto  of 
trade  associations.  The  results  accomplished  have  been 
so  favorable  and  the  saving  for  every  one  concerned  so 
.marked,  that  the  work  deserves  the  attention  of  every 
manufacturer.  Time  and  money  put  into  intelligent 
standardization  will  pay  big  dividends  in  the  end. 

Care  in  Starting  Idle  Machines 

BUSINESS  is  picking  up — and  it  is  bringing  its  prob- 
lems to  machine  tool  builders  and  others.  One  of 
these  has  to  do  with  the  starting  up  of  machinery  that 
has  been  standing  idle  for  some  time.  Of  great  im- 
portance is  the  matter  of  thorough  lubrication.  It  is 
many  times  equally  important  to  remove  old  oil. 

In  one  specific  instance  that  has  come  to  our  notice,  a 
machine  had  been  delivered  two  years  ago  but  had  never 
been  run  owing  to  lack  of  orders.  On  starting  it  up  one 
of  the  main  bearings  had  seized  and  the  users  demanded, 
through  the  agent,  the  replacing  of  the  shaft  and  bear- 
ing without  cost. 

It  hardly  requires  a Sherlock  Holmes  to  determine 
why  the  bearing  seized.  Oil  in  bearings  does  not  remain 
a good  lubricant  after  standing  idle  for  two  years.  In 
all  probability  it  forms  a residue  or  gum  which  takes 
up  most  of  the  space  provided  for  the  film  of  lubricating 
oil.  This  gum  is  not  a lubricant  but  makes  a highly 
frictional  surface.  Oil,  even  if  introduced  into  the 
bearing,  could  hardly  lubricate  it  properly  under  these 
circumstances.  Such  a bearing  is  almost  certain  to 
seize  when  put  to  work. 

When  a machine  has  been  standing  idle  for  any 
length  of  time,  the  lubrication  of  its  bearings  becomes  a 
problem  requiring  careful  attention.  The  whole  lubri- 
cating system,  if  it  has  one,  should  be  not  only  drained 
but  thoroughly  flushed  out  with  kerosene  to  cut  out  any 
gum  which  may  have  accumulated.  Care  should  be 
taken  that  every  bearing  is  free  to  move  and  that  it  has 
a good  supply  of  new  lubricant. 

It  is  a good  plan  to  turn  over  by  hand  a machine  which 
has  been  standing  idle  to  make  sure  that  it  is  free  in 
every  bearing.  If  it  turns  freely,  run  it  by  power  but 
without  load,  until  you  are  convinced  that  it  is  all  right 
to  put  to  work.  A little  precaution  of  this  kind  will 
save  time,  trouble  and  a tendency  to  dispute  with  the 
maker  as  to  the  machine’s  being  defective. 

Now  is  the  time  for  builders  of  machine  tools  to  be 
on  their  guard  for  claims  for  replacements  due  to  the 
cause  mentioned.  Now  is  the  time  for  users  of  machin- 
ery to  use  good  judgment  in  starting  up  machinery  so- 
as  to  avoid  unnecessary  and  exasperating  delays. 
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Shop  Equipment  News 


Bright  Internal  Grinding  Machine 

An  internal  grinding  machine  of  unique  design  has 
recently  been  placed  on  the  market  by  the  Garvin 
Machine  Co.,  New  York,  N.  Y.  The  machine  is  the 


FIG.  1.  BRIGHT  INTERNAL  GRINDING  MACHINE 


invention  of  Fred  E.  Bright,  who  is  well  known  in 
the  machine  industry  in  both  this  and  European  coun- 
tries. It  is  intended  primarily  for  manufacturing 
operations ; it  grinds  cylindrical  holes  only.  A view  of 
the  control  side  is  shown  in  Fig.  1,  and  of  the  back 
of  the  machine  in  Fig.  2. 

The  new  fundamental  feature  (patented  in  many 
countries)  is  the  revolving  and  reciprocating  of  the 
work  carrying  spindle  in  one  bearing,  eliminating  the 
necessity  for  exact  alignment  of  it  with  other  essential 
parts  of  the  machine.  Due  to  this  fact  great  accuracy 
and  efficiency  are  possible  in  the  finishing  of  straight 
round  holes. 

The  grinding  wheel  spindle  is  directly  driven,  so  that 
slowing  down  due  to  belt  slippage  is  avoided,  and  the 
wheel  speed  can  be  continuously  and  accurately  main- 
tained. Other  features  such  as  the  simplicity  of  con- 
trol and  the  accessibility  of  the  work,  are  certainly 
worthy  of  note. 

Both  the  wheel  spindle  and  the  work  spindle  are 
placed  vertically.  The  motor  driving  wheel  is  at  the 
top  of  the  machine;  a separate  motor,  located  at  the 
rear,  is  provided  to  drive  the  work  and  to  operate  the 
feed  mechanism.  The  capacity  of  the  No.  2 machine 


is  rated  as  4 x 4 in.  A swing  of  11  in.  is  permissible 
inside  the  water  guard,  the  latter  a simple,  adequate 
part  of  the  machine. 

Because  of  the  vertical  position  of  the  spindle,  the 
floor  space  required  is  considerably  less  than  that  of  a 
horizontal-spindle  machine  of  like  capacity.  Since  the 
machine  is  self-contained,  no  belts  nor  countershafts 
are  required.  This  reduces  the  cost  of  maintenance 
and  allows  the  easy  removal  of  the  machine  from  one 
spot  to  another.  The  floor  space  is  only  20  x 45  in. 
The  machine  is  63  in.  in  height,  with  the  wheelhead 
in  the  raised  position;  the  chuck  plate  is  38 ft  in.  above 
the  floor  in  its  central  position.  The  total  weight  of 
the  machine  is  only  1,250  lb.,  but  is  said  to  be  unusually 
rigid  and  substantial  for  its  range  of  work. 

The  motor  driving  the  wheel  spindle  is  of  the  induc- 
tion type,  and  easily  removable  from  the  housing  of 
the  spindle.  The  absence  of  brushes  enables  rotation 
at  a very  high  speed.  Although  the  motor  generates 
14  hp„  the  outside  diameter  of  its  housing  is  only  5] 
in.  The  windings  are  cooled  by  a draft  of  air  taken  in 
at  the  bottom  of  the  housing  and  expelled  at  the  top. 
The  armature  shaft  runs  on  one  double-row  ball  bearing 
at  the  top. 

The  wheel  spindle  is  mounted  in  double-row  ball 
bearings,  one  at  the  top  and  one  at  the  bottom.  These 
bearings  are  adjustable  to  provide  for  taking  up  wear. 
At  the  bottom  of  the  spindle,  extensions  to  suit  the 
type  of  work  being  done  can  be  mounted.  The  arm- 
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ature  shaft  drives  the  wheel  spindle  through  a tongue- 
and-groove  coupling.  Thus,  when  in  operation,  the  two 
shafts  rotate  as  a unit  on  three  ball  bearings.  No 
vibration  is  perceptible  due  to  the  rotation  of  the  parts. 

The  oil  from  the  cup  at  the  top  of  the  head  drips 
down  so  as  to  lubricate  the  top  bearing  of  the  arm- 
ature. It  is  prevented  from  entering  the  windings  of 
the  motor;  and  is  carried  through  a duct  to  the  bearings 
of  the  wheel  spindle. 

In  order  to  change  the  speed  of  the  wheel  spindle, 
the  frequency  of  the  current  driving  the  motor  must 
be  changed.  The  frequency-changing  device  ordinarily 
employed  consists  essentially  of  a variable-speed  d.c. 
motor  driving  an  alternator.  It  is  thus  possible,  by 
merely  changing  the  resistance  in  the  field  circuit  of 
the  d.c.  motor,  to  vary  the  number  of  cycles,  and  con- 
sequently the  speed  of  the  spindle  motor.  At  120  cycles, 
or  the  minimum  speed,  the  spindle  motor  runs  at  7,500 
r.p.m.;  at  200  cycles,  the  speed  is  12,000  r.p.m.,  which 
is  the  maximum,  these  and  intermediate  speeds  proving 
to  be  effective  because  of  their  maintenance  at  prede- 
termined rate  without  slippage.  Where  a single  grind- 
ing machine  is  used,  a small  frequency  changing  unit 
may  be  employed.  Where  a battery  of  the  machines  is 
operated,  one  installation  may  serve  for  the  entire  group. 

The  wheel  spindle  and  its  motor  are  mounted  on  a 
yoke  that  pivots  about  the  supporting  column.  This 
column  can  be  lifted  by  means  of  a lever  at  the  right 
side  of  the  machine,  so  that  the  wheel  clears  the  work. 
After  the  wheel  has  been  raised,  the  whole  head  can  be 
swung  to  the  left  of  the  machine,  so  as  to  provide 
clearance  for  removal  and  replacement  of  the  work. 
The  column  consists  of  two  telescoping  parts,  whose 
relative  position  is  controlled  by  means  of  a screw 
operated  by  the  handwheel  at  the  top.  It  is  thus  pos- 
sible to  vary  the  length  of  the  column,  and,  conse- 
quently, the  height  of  the  wheelhead. 

A feed  screw  having  a large  graduated  wheel  is 
carried  on  the  column  at  the  right  of  the  wheel  spindle. 
By  turning  the  wheel  through  one  space  marked  on  its 
periphery,  the  grinding  wheel  is  fed  a distance  of  0.0001 
in.  The  feed  is  ordinarily  automatically  operated.  It 
takes  place  at  each  end  of  the  stroke,  so  as  to  wear 
the  wheel  evenly.  An  automatic  stop  is  provided,  so 
that  it  is  possible  to  work  to  depth  without  constant 
attention  from  the  operator. 

When  the  wheel  is  swung  over  the  work,  a block 
strikes  the  end  of  the  feed  screw,  which  has  a spring- 
loaded  point,  in  order  to  cushion  the  shock.  As  the 
head  is  lowered  to  bring  the  wheel  inside  the  work,  a 
spring-loaded  yoke  passes  behind  a pin  in  the  screw. 
This  yoke  keeps  the  screw  and  the  block  pressed  against 
each  other,  so  that  the  wheel  may  be  brought  to  the 
same  position  each  time  that  it  is  swung  over  the  work. 
As  soon  as  the  head  is  lifted,  the  yoke  disengages,  thus 
permitting  the  operator  to  swing  the  head  by  the  pres- 
sure of  his  left  hand  away  from  the  work  and  against 
the  stop  provided  to  limit  the  swing. 

A diamond  is  fixed  on  the  housing  of  the  work- 
holding chuck,  so  that  the  abrasive  wheel  can  be 
dressed  by  merely  lowering  the  head  when  it  is  against 
the  outer  stop.  A screw  adjustment  is  provided  for 
moving  the  diamond  forward  as  the  wheel  wears  down. 

The  chuck  or  fixture  holding  the  work  is  mounted  at 
the  top  of  a hardened  steel  spindle  3 in.  in  diameter 
and  20  in.  long,  that  is  carried  in  two  phosphor-bronze 
bearings  fixed  in  a housing  that  can  be  easily  removed. 


Due  to  the  vertical  position  of  the  spindle,  it  revolves 
in  a perfectly  balanced  film  of  oil  in  each  bearing.  The 
only  time  when  there  is  any  lateral  pressure  is  when 
the  grinding  wheel  touches  the  work.  This  force  is 


FIG.  3.  STROKE  ADJUSTING  MECHANISM 

so  slight  that  it  does  not  squeeze  the  oil  from  between 
the  two  surfaces.  Since  the  metal  of  the  bearing  never 
touches  that  of  the  spindle,  the  life  of  the  bearing  is 
practically  unlimited.  The  reason  for  making  the 
spindle  of  hardened  steel  is  to  prevent  injury  to  it 
prior  to  assemblage,  or  in  the  event  that  it  is  removed 
from  the  machine. 

The  chief  feature,  previously  mentioned,  is  that  the 
spindle  both  rotates  and  reciprocates  in,  the  same  bear- 
ing. Consequently,  the  work  reciprocates  in  the  same 
line  about  which  it  rotates.  Since  the  wheel  maintains 
one  position  only,  a straight  and  round  bore  must  result. 

The  weight  of  the  spindle  and  work  is  carried  on  one 
j-in.  ball  at  the  bottom.  This  ball  rests  in  a small 
pocket  that  allows  sufficient  clearance  for  it  to  travel 
eccentrically  about  the  center  line  of  the  spindle,  so  that 
it  wears  uniformly.  Removable  hardened  steel  disks 
are  provided  both  above  and  below  the  ball. 

The  spindle  is  driven  by  means  of  three  flexible  steel 
keys,  mounted  in  a bevel  gear  running  on  a separate 
bearing  with  clearance  around  the  lower  end  of  the 
spindle.  As  the  spindle  reciprocates,  these  keys  slide 
in  vertical  splines.  The  advantage  of  this  method  of 
drive  is  that  no  side  pressure  is  placed  on  the  spindle, 
as  must  necessarily  occur  when  it  is  driven  by  means 
of  a belt.  The  bevel  gear  is  mounted  on  ball  bearings 
and  is  driven  by  a pinion  carried  on  a shaft,  also  run- 
ning in  ball  bearings,  and  connected  directly  to  the 
speed-change  gear  box  at  the  rear  of  the  machine. 

The  work  spindle  is  lubricated  by  force  feed  from  the 
small  pump,  Fig.  3,  placed  in  the  front  of  the  base  and 
driven  by  the  stroke  mechanism.  The  oil  is  driven  to 
the  top  of  the  top  bearing,  and  works  down  through  the 
two  bearings  to  the  bottom  of  the  spindle,  where  it 
drops  off  into  a small  cup,  from  which  it  is  led  back 
to  the  tank  of  the  oil  pump.  Some  of  the  oil  is  diverted 
to  the  bevel  gears,  so  that  both  they  and  their  bearings 
run  in  oil. 

The  mechanism  that  causes  the  work  spindle  to  recip- 
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rocate  is  driven  by  a separate  shaft  from  the  feed  box 
at  the  rear  of  the  machine.  This  shaft  drives  a cam 
through  a worm  and  worm  gear.  The  purpose  of  the 
cam  is  to  so  operate  a lever  and  a connecting  rod 
fastened  to  the  bottom  of  the  shaft  carrying  the  ball 
which  supports  the  spindle,  that  the  spindle  will  move 
at  uniform  speed  from  one  end  of  its  travel  to  the 
other,  or  at  a variable  speed  according  to  the  form  given 
the  cam.  The  stroke  of  the  spindle  can  be  controlled 
from  nothing  up  to  the  maximum  while  the  machine  is 
running,  by  merely  turning  a small  knurled  screw. 
Fig.  3 shows  the  mechanism  by  which  reciprocation  is 
controlled. 

By  the  use  of  both  a double  and  a single-lobe  cam  on 
the  camshaft,  twice  the  number  of  reciprocating  move- 
ments provided  for  by  the  feed  box  can  be  obtained.  Of 
course,  only  one  cam  is  in  operation  at  a time.  The 
speed  of  rotation  of  the  spindle  is  100  to  385  r.p.m.,  in 
five  steps.  The  ten  reciprocating  speeds  permit  of 
from  4 to  48  strokes  per  minute. 

The  total  weight  of  the  reciprocating  parts  is  bal- 
anced by  means  of  a counterweight  inside  the  base. 
However,  the  spindle  is  slightly  heavier  than  the  coun- 
terweight, so  that  it  drops  of  its  own  accord  and  keeps 
the  follower  against  the  cam.  The  motion  of  the  cam 
follower  is  only  one-third  that  of  the  spindle. 

By  the  removal  of  two  bars  that  pass  through  the 
base,  the  entire  mechanism  for  operating  and  control- 
ling both  the  rotating  and  reciprocating  action  of  the 


FIG.  4.  POSITIONS  OF  HEAD  AND  OPERATOR 


work  spindle  can  be  removed  as  a unit  through  the  door 
in  the  front  of  the  base. 

The  lj-hp.  motor  at  the  rear  of  the  machine  drives 
by  means  of  an  inclosed  silent  chain  the  feed  box  on 
which  it  is  mounted.  This  feed  box  is  of  the  automo- 
bile type,  and  has  three  shafts  in  each  compartment. 
It  really  is  two  separate  boxes,  the  upper  one  driving 
the  mechanism  for  rotating  the  spindle,  and  the  lower 


one  that  for  reciprocating  it.  Five  changes  of  speed 
operated  by  two  hand  levers  are  provided  in  each  box. 
All  gear-box  shafts  are  mounted  on  ball  bearings,  and  no 
gears  are  in  mesh  when  not  actually  driving.  The  gears 
run  in  oil.  A brake  is  provided  at  the  rear  end  of  the 
main  drive  shaft,  so  as  to  stop  the  motion  of  the  work 
spindle  as  soon  as  the  wheel  is  lifted  from,  the  work. 

The  rear  of  the  base  contains  a tank  for  holding 
the  cutting  lubricant,  as  well  as  a pump  for  circulating 
it  to  the  nozzle  at  the  head.  The  piping  is  inclosed 
and  the  water  tank  is  easily  removable  for  inspection 
and  cleaning.  When  the  wheel  is  lowered  to  the  work 
to  start  the  cut,  the  cooling  lubricant  is  automatically 
turned  on,  and  it  is  turned  off  when  the  work  spindle 
is  withdrawn. 

The  guard  surrounding  the  work  chuck  can  be  easily 
raised  and  lowered  by  the  operator.  The  water  thrown 
from  the  work  runs  down  on  the  inside  of  it,  but  it  is 
prevented  from  entering  the  bearings  of  the  work 
spindle  by  a cylindrical  brass  guard  secured  to  the 
bottom  of  the  chuck  plate.  The  water  and  grit  thus 
pass  between  the  two  guards  and  into  an  annular  cham- 
ber in  the  housing,  the  bottom  of  which  chamber  slants 
to  one  side  of  the  machine,  where  a drain  leads  directly 
to  the  tank  in  the  base. 

To  start  the  machine,  the  lever  on  the  right  is  pushed 
backward.  This  action  first  lowers  the  wheel  to  the 
work.  Continued  movement  of  the  lever  disengages  the 
brake  mechanism  and  engages  the  clutch  at  the  feed 
box.  When  stopping  the  machine,  the  forward  move- 
ment of  the  lever  throws  out  the  clutch,  engages  the 
brake  and  then  raises  the  head. 

The  work  is  in  plain  view  and  very  easily  accessible 
to  the  operator,  whose  position  for  operating  the  vari- 
ous movements  is  shown  in  Fig.  4.  In  order  to  dress 
the  wheel,  vertical  reciprocating  movement  is  given  it 
by  operating  the  lever  back  and  forth  at  the  front  end 
of  its  stroke.  The  work  spindle  does  not  rotate  nor 
reciprocate  during  this  operation. 

Williams  Time-Study  Machine 

H.  H.  Williams,  1613  Chestnut  St.,  Philadelphia,  Pa., 
has  recently  placed  on  the  market  a machine  for  use 
when  taking  observations  in  time-study  work.  The  ma- 
chine times  the  operations  and  makes  a permanent 
record.  The  illustration  shows  the  machine  with  the 
cover  at  the  rear  of  it  removed,  so  that  the  recording 
mechanism  can  be  seen. 

A strip  of  paper  is  moved  by  a positive  drive  at 
a uniform  rate  of  speed  that  can  be  regulated  to  suit 
the  conditions.  A pen  is  so  mounted  as  to  trace  a 
line  on  the  moving  strip  of  paper.  This  pen  is  caused 
to  move  back  and  forth  across  the  strip  by  two  finger 
keys.  The  observer  presses  one  of  the  keys  at  the  com- 
pletion of  each  element  of  the  cycle  during  an  observa- 
tion, so  that  the  pen  moves  by  steps  across  the  strip. 
At  the  end  of  the  cycle,  the  pen  is  returned  to  its  start- 
ing position  by  pressure  on  the  other  key.  It  is  thus 
not  necessary  for  the  observer  to  give  close  attention 
to  the  machine,  and  he  can  keep  his  eyes  on  the  worker 
continuously,  so  as  to  observe  his  movements  in  per- 
forming an  operation. 

The  graph  or  record  that  is  obtained  gives  all  the 
data  necessary  for  filling  in  a time-study  observation 
sheet  of  the  usual  type.  The  data  in  the  record  on  the 
strip  can  be  transferred  to  such  a sheet  at  the  con- 
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venience  of  the  observer.  The  length  of  time  elapsing 
between  each  step  or  jump  of  the  pen  can  be  read  on 
the  strip  by  means  of  a decimally  divided  scale  when 
determining  the  time  of  each  movement. 

The  motor  is  spring-driven  clock  work,  and  is  sturdy 
enough  to  give  continuous  operation.  Since  the  ma- 
chine is  not  dependable  on  any  outside  power,  it  can  be 
easily  moved  to  any  desired  position.  The  machine  is 
more  accurate  than  a stop  watch,  as  observations  of 
0.001  min.  can  be  recorded.  Twenty-four  steps  or 
elements  are  obtainable  on  the  moving  strip  of  paper. 
The  machine  is  8 x 8 in.  square  and  6}  in.  high.  It 
weighs  9i  lb.,  so  that  it  can  be  very  easily  carried  to 
the  place  where  it  is  to  be  used. 

Allen  “Bay  State”  Wrench  Set 

The  Allen  Manufacturing  Co.,  Hartford,  Conn.,  has 
placed  on  the  market  a set  of  square  and  hexagon 
socket  wrenches  designed  expressly  for  automobile 
and  garage  work.  The  set  comprises  reversible  ratchet 
wrench,  universal  joint,  extension  bar,  screwdriver  and 
twelve  sockets  ranging  in  size  from  A to  ii  in.  hexagon, 
and  including  i,  i and  § in.  square  sockets.  The 
sockets  are  made  by  the  same  process  of  drawing  as 


Gleason  Automatic  Hardening  Furnace 

The  American  Industrial  Furnace  Corporation,  10 
Post  Office  Square,  Boston,  Mass.,  has  undertaken  the 
handling  and  installation,  for  commercial  purposes,  of 
the  electric  furnace  developed  by  the  Gleason  Works  of 
Rochester,  N.  Y.,  for  hardening  gears  for  automobile 
transmissions.  An  end  view  of  the  furnace  is  shown 
in  the  accompanying  illustration.  The  control  panel 
is  mounted  on  the  side  not  shown. 

The  furnace  in  every  way  conforms  to  the  latest 
engineering  practice,  with  respect  to  electric  furnaces, 
and  is  adaptable  to  the  hardening  of  all  small  and 
medium  size  machine  parts.  It  is  automatic  and  con- 
tinuous in  action.  The  hearth  is  made  up  of  a series  of 
“thermalloy”  rolls,  these  rolls  being  geared  together  and 
driven  by  a variable-speed  motor.  It  is  designed  to 


ALLEN  “BAY  STATE"  WRENCH  SET 


are  the  Allen  hollow  head  setscrews  and  subjected  to 
the  same  heat-treatment.  They  are  claimed  to  be  proof 
against  breakage.  The  set  is  put  up  in  a hardwood 
case,  as  shown  in  the  accompanying  illustration,  and 
it  is  designated  as  the  No.  19  box  set. 


GLEASON  AUTOMATIC  HARDENING  FURNACE 

operate  at  temperatures  from  1,000  to  1,800  deg.  F. 
There  are  fourteen  changes  of  speed  to  the  rolls,  thus 
insuring  heating  periods  to  conform  to  the  require- 
ments of  a wide  range  of  work. 

The  furnace  hearth  has  a width  of  17  in.  and  a stand- 
ard length  of  132  in.,  though  this  latter  dimension  is 
susceptible  to  variation  in  order  to  meet  special  require- 
ments. Its  electrical  capacity  is  65  kw.  and  it  is  capable 
of  delivering  to  the  quenching  tank  from  450  to  700 
lb.  of  work  per  hour. 


A Time  Saver 

By  Frank  Harazim 

If  we  cut  the  tables  of  contents  out  of  all  the 
magazines  and  bind  them  together  between  two  stiff 
covers  with  brass  paper  fasteners,  we  will  not  have  to 
look  through  all  the  magazines  that  are  filed  away  to 
find  a reference.  Looking  through  a magazine  is  bother- 
some, especially  when  the  table  of  contents  is  located 
several  pages  from  the  front  as  it  is  in  some  cases. 


Digitized  by  LaOOQie 


May  18,  1922 


Eliminate  Waste — With  Modem  Equipment 


757 


1 

] 

N 

ews  Section 

Little  Improvement  in  Call 
for  Freight  Equipment 

Freight  cars  idle  because  of  business 
conditions  totaled  529,658  cars  on  April 
30,  compared  with  529,884  on  April  23, 
or  a decrease  of  226  cars,  according  to 
reports  just  received  from  the  railroads 
of  the  United  States  by  the  car  service 
division  of  the  American  Railway 

A oenni ntinn 

Of  that  total,  371,538  were  surplus 
freight  cars,  that  is  cars  in  good  re- 
pairs in  excess  of  current  freight 
requirements,  while  the  remaining 
158,120  were  freight  cars  in  need  of 
repairs  in  excess  of  the  normal  number 
unfit  for  service. 

Surplus  coal  cars  totaled  235,077,  an 
increase  of  6,185  within  a week,  while 
an  increase  of  1,718  was  reported  for 
coke  cars  within  that  period,  bringing 
the  total  to  5,387.  Surplus  box  cars 
numbered  94,653,  a decrease  of  3,763 
cars  since  April  23.  Reports  showed 
15,191  surplus  stock  cars,  which  was  a 
decrease  of  923  within  a week.  Miscel- 
laneous freight  cars  also  showed  a 
decrease  of  1,449  within  the  same  time, 
the  total  being  4,891. 

Foreign  Trade  Lists  Avail- 
able for  Manufacturers 

The  commercial  intelligence  division 
of  the  Department  of  Commerce  has  re- 
cently compiled  a number  of  new  and 
revised  trade  lists  from  information 
submitted  by  American  consuls  and 
trade  commissioners.  A number  of 
these  lists  are  starred  to  indicate  the 
relative  size  and  importance  of  each 
firm  in  its  community.  The  nationality 
of  the  firms  is  also  indicated.  These 
lists  have  been  mimeographed  and  copies 
can  be  obtained  from  the  bureau  or  its 
district  and  co-operative  offices  by  re- 
ferring to  the  title  and  file  number: 
Motor  cars,  trucks,  tires, 
and  accessories  — Im- 
porters and  dealers  — 

Belgium  EUR-1014-A 

Bicycles,  motor  cycles, 
and  accessories — Im-  t 

porters  and  dealers — 

Norway  EUR-9002-A 

Motor  cars  and  trucks — 

Manufacturers — Spain.  EUR-11015 
Agricultural  implements 
and  machinery  — Im- 
porters— Sweden  EUR-12012-A 

Automotive  products  — 

Importers  and  dealers 

—Sweden  EUR-12034 

Motor  cars  and  trucks — 

Manufacturers — AustriaEUR-15002 
Motor  vehicles  and  acces- 
sories— Importers  and 

dealers  — Siam FE-17002-B 

Motor  cars  and  acces- 
sories — British  Ma- 
laysia   FE-18002-B 

Motor  vehicles  and  acces- 
sories— Importers  and 

dealers — Ceylon  FE-22003-B 

Hardware  importers  and 
dealers  — Venezuela.  .LA-22004-B 


Substitute  for  Stanley 
Patent  Bill 

Realizing  that  compulsory  working 
of  patents  along  the  lines  suggested  in 
the  Stanley  bill  is  too  strongly  op- 
posed to  permit  of  its  becoming  a law, 
Henry  Howard,  president  of  the  Amer- 
ican Institute  of  Chemical  Engineers, 
and  chariman  of  the  executive  commit- 
tee of  the  Manufacturing  Chemists’  As- 
sociation, has  suggested  a substitute. 
The  substitute  has  been  accepted  by 
Senator  Stanley.  The  text  of  Mr. 
Howard’s  bill  provides  that  two  years 
after  the  issuance  of  any  United  States 
patent,  or  at  any  time  after  the  ex- 
piration of  that  period,  if  it  is  shown 
that  the  invention  covered  by  such 
patent  is  being  worked  in  a foreign 
country,  and  that  the  owner  has  failed 
to  work  it  in  the  United  States,  and 
has  refused  to  grant  licenses  upon 
such  reasonable  terms  as  would  make 
it  practicable  to  practice  the  patent  in 
the  United  States,  then  on  the  petition 
of  any  reputable  American  citizen,  cor- 
poration or  partnership,  exclusive 
jurisdiction  is  granted  to  any  United 
States  circuit  court  of  appeals  in  the 
district  to  investigate  all  tne  pertinent 
facts,  and  the  burden  of  proof  shall 
be  upon  the  owner  of  the  patent  to 
show  that  he  has  been  and  is  using 
reasonable  diligence  in  bringing  about 
the  bona  fide  working  of  said  patent 
on  a scale  sufficient  to  show  a bona 
fide  establishment  of  the  industry. 

Upon  failure  to  make  such  showing, 
the  court  shall  order  a non  exclusive 
license  granted  to  the  petitioner  upon 
such  terms  as  it  shall  determine  to  be 
equitable. 

Academy  of  Political  Science 
Studies  Europe 

The  part  which  America  is  playing 
and  will  continue  to  play,  in  the  re- 
habilitation of  Europe,  was  the  general 
topic  of  the  twenty-sixth  annual  meet- 
ing of  the  Academy  of  Political  Science, 
held  on  May  12  and  13,  at  Philadelphia. 

The  subject  was  debated  and  dis- 
cussed from  all  sides  by  speakers  from 
all  walks  of  life.  Legislators,  exec- 
utives, ambassadors  of  foreign  nations 
and  educators  all  joined  thoughts  in 
this  all  absorbing  question. 

The  first  session  dealt  with  the  indus- 
trial and  financial  situation  and  its 
remedies.  Speakers  included  the  gov- 
ernmental representatives  of  the  im- 
portant continental  European  countries. 

Another  session  took  up  the  question 
of  the  relation  of  America’s  prosperity 
to  the  rehabilitation  of  Europe. 
Speakers  included  Senator  Sterling,  of 
South  Dakota;  Albert  Strauss,  of  New 
York;  S.  M.  Vauclain,  of  Philadelphia; 
W.  S.  Culbertson,  of  Washington  and 
Dr.  George  B.  Roorbach  of  the  Depart- 
ment of  Commerce. 

The  European  debts  to  the  United 
States  were  discussed  at  another  meet- 
ing. Senator  Owen  of  Oklahoma,  and 
E.  R.  Platt,  of  the  Federal  Reserve 
Board,  were  the  speakers. 


Southern  Metal  Trades 
in  Savannah 

The  annual  convention  of  the  South- 
ern Metal  Trades  Association  will  be 
held  on  June  19  and  20,  at  the  Hotel 
Savannah,  Savannah,  Ga.  Gus  F. 
Meehan,  of  the  Ross-Mteehan  Foundry 
Co.,  of  Chattanooga,  president  of  the 
Association,  will  preside. 

While  the  program  for  the  conven- 
tion has  not  as  yet  been  completed, 
there  will  be  addresses  on  technical 
subjects  and  on  the  general  business 
situation  as  it  affects  the  metal  trades 
industries  of  the  South.  One  speaker 
will  be  Horace  Lanier,  of  the  West 
Point  Iron  Works,  of  West  Point,  Ga.; 
there  will  also  be  an  address  by  J.  R. 
MicWane,  president  of  the  McWane 
Pipe  Co.,  of  Birmingham. 


Weights  and  Measures  Con- 
ference Next  Week 

in  Washington 

The  Fifteenth  Annual  Conference  on 
Weights  and  Measures  will  be  held  at 
the  Bureau  of  Standards  at  Washing- 
ton, May  23,  24,  25  and  26.  These  con- 
ferences are  attended  by  government 
officials  interested  in  weights  and 
measures  and  by  weights  and  measures 
officials  of  states,  cities  and  counties. 
The  sessions  are  also  attended  by 
manufacturers  of  apparatus  and  by  rep- 
resentatives of  industries  interested  m 
the  general  subject.  A feature  of  each 
of  these  conferences  is  the  display  of 
manufacturers’  exhibits  of  weighing 
and  measuring  apparatus. 

The  program  includes  an  address  by 
the  Secretary  of  Commerce.  C.  A. 
Briggs,  of  the  Bureau  of  Standards’ 
staff,  has  taken  as  his  subject  “The 
Metric  System:  How  Would  it  Be  Put 
Into  Effect?”  H.  W.  Bearce,  also  an 
official  of  the  Bureau  of  Standards,  will 
discuss  “The  Fundamental  Standard 
of  Length.”  John  N.  Mackall,  the 
chairman  of  the  Maryland  State  Roads 
Commission,  will  point  out  how  port- 
able weighing  devices  can  be  used  to 
protect  highways.  George  Warner, 
chief  inspector  of  weights  and  measures 
of  Wisconsin,  will  discuss  equipment 
for  testing  heavy  capacity  scales.  Other 
speakers  scheduled  to  appear  include: 
William  F.  Cluett,  chief  deputy  in- 
spector of  weights  and  measures,  of 
Chicago;  J.  J.  Cummings,  chief  inspec- 
tor division  of  standards,  State  of 
Massachusetts;  W.  T.  White,  director, 
Bureau  of  Weights  and  Measures,  State 
of  New  York;  Representative  Albert 
H.  Vestal,  chairman,  Committee  on 
Coinage,  Weights  and  Measures,  House 
of  Representatives;  W.  B.  McGrady, 
chief,  Bureau  of  Standards,  State  of 
Pennsylvania;  P.  C.  Brooks,  president, 
Scale  and  Balance  Manufacturers’  As- 
sociation; J.  J.  Holwell,  commissioner, 
Mayor’s  Bureau  of  Weights  and 
Measures,  City  of  New  York;  and  John 
M.  Mote,  inspector  of  weights  and 
measures,  State  of  Ohio. 
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Ninth  National  Foreign  Trade  Convention 

Outlook  for  Distribution  of  American  Products  Abroad  Discussed  by  Experts — 
Transportation  and  Exchange  Problems  Studied 


The  Ninth  National  Foreign  Trade 
Convention  held  its  sessions  in  Phila- 
delphia at  the  Academy  of  Music,  May 
10  to  12  inclusive.  The  first  day’s  pro- 
gram included  discussions  on  “A 
Foreign  Loan  Policy  That  Will  Enable 
Idle  Factors  to  Get  Work,”  by  J.  T. 
Holdsworth;  and  “A  Practical  Method 
of  Putting  Our  Surplus  Gold  to  Work 
in  Financing  Foreign  Trade,”  by  Julius 
H.  Barnes.  These  subjects  were  dis- 
cussed from  the  standpoint  of  general 
farm  products,  manufactures,  cotton 
and  the  foreign  trade  merchant. 

“The  Factor  of  Depreciated  Cur- 
rency” was  discussed  by  Chas.  M. 
Muchnic,  vice-president  of  the  American 
Locomotive  Sales  Corporation,  who 
has  just  returned  from  an  extensive 
trip  in  Continental  Europe.  He  said  in 
part: 

“There  are  vast  potential  demands 
for  all  kinds  of  our  products  and  there 
are  in  Europe  vast  potential  means 
for  production  and  the  creation  of 
wealth  and  consequently  of  purchasing 
power  or  capacity.  What  is  required 
is  faith  and  confidence  in  them  and 
Supply  of  the  necessary  capital 
to  hasten  their  general  industrial  re- 
vival. Before  the  world  can  again 
become  a large  purchaser  of  our  man- 
ufactured products  we  must  see  a 
Europe  prosperous,  busy,  producing;  the 
sale  of  our  manufactured  products  to 
Europe  will  follow  the  sale  of  our 
foodstuffs,  copper,  cotton  and  other 
semi-manufactured  products. 

Europe  Not  Prosperous 

“The  present  depression  in  our  ex- 
port trade  is  not  due  to  German, 
Austrian,  Belgian,  French  or  British 
competition  but  to  a world  lack  of 
purchasing  power.  German  exports,  in 
spite  of  its  depreciated  currency,  are, 
according  to  Dr.  Walter  Rathenau, 
only  25  per  cent,  of  its  pre-war  records. 
There  is  unemployment  in  Belgium 
and  in  England;  and  French  industry 
is  largely  engaged  in  the  reconstruc- 
tion of  its  devastated  territories  and 
industries,”  continued  Mr.  Muchnic. 

“It  is  interesting  to  note  that  while 
in  England,  France,  Belgium  and  in 
the  United  States  wages  and  costs 
of  living  have  been  materially  re- 
duced during  the  year  1921,  and  the 
tendency  is  for  still  further  downward 
readjustment;  in  Austria  the  reverse 
has  taken  place.  I was  quite  surprised 
to  find  during  my  recent  visit  to  Vi- 
enna that  the  costs  of  practically 
everything  was  from  fifty  per  cent 
to  one  hundred  per  cent  more  than  in 
Germany  and  nearly  as  costly  as  in 
London,  Paris  or  New  York.  Austria 
reached  the  natural  or  the  gold  basis 
of  cost  of  production.  When  we  bear 
in  mind  that  in  the  cost  of  production 
of  any  article  in  any  part  of  the  world 
enter,  first,  cost  of  the  raw  materials, 
second,  cost  of  labor  which  is  depend- 
ent on  the  cost  of  food,  shelter  and 
clothing,  and  third,  the  cost  of  plant 
and  depreciation,  we  inevitably  come 
to  the  conclusion  that  the  costs  of 
production  of  all  similar  manufactured 
products  in  all  parts  of  the  world  must 
eventually  be  equalized  on  a gold  basis 
with  possibly  the  same  differentials 


between  various  countries  that  existed 
before  the  war." 

The  other  addresses  of  the  session 
were  “Why  We  Must  Have  Foreign 
Trade,”  by  James  S.  Alexander  and 
“The  Effect  of  High  Taxation  on  Ex- 
change,” by  J.  C.  Ainsworth. 

The  attack  on  our  educational  system 
by  Dr.  R.  S.  McElwee,  Dean  of  the 
School  of  Foreign  Service  at  George- 
town University  attracted  attention. 
Among  other  things  Dr.  McElwee 
stated  that  the  deficiency  in  knowledge 
of  modem  languages,  place  geography, 
English  composition,  beaux  arts  and 
the  principles  of  economics  was  de- 
plorable. 

Methods  All  Wrong 

“The  deficiency  in  modern  languages 
is  too  well  known.  It  seems  that  all 
language  teaching,  almost  without  ex- 
ception, is  approached  from  the  wrong 
angle  in  our  national  language  teach- 
ing. Until  any  individual  has  mastered 
the  spoken  language  to  a sufficient  ex- 
tent to  have  some  feeling  for  the 
language  to  have  it  ring  in  his  ears, 
it  seems  to  me  almost  worse  than 
useless  to  drag  him  through  the  very 
metriculous  refinements  of  grammar 
and  difficult  classical  literature.  On 
the  other  hand,  if  a student  can  read 
the  daily  papers  and  magazines  and 
speak  with  a good  accent  and  in  the 
usual  phrases  and  idioms,  not  just 
words,  he  can  be  brought  to  feel  the 
actual  living  language  of  a people— 
as  they  use  it  in  their  daily  lives  of 
business,  religion  and  pleasure.  We 
commence  at  the  wrong  end — for  in- 
stance, imagine  teaching  a Frenchman 
English  by  beginning  with  a minute 
examination  of  all  the  finest  phases  of 
grammatical  construction,  by  learning 
columns  of  isolated  words  and  then  a 
text  from  Shakespeare,  Milton,  or 
Browning. 

“The  knowledge  of  Geography  of 
high  school  and  college  graduates 
alike,  who  enter  the  School  of  Foreign 
Service,  is  almost  entirely  a cipher.  We 
have  found  it  necessary  to  put  in  a 
d&use  in  the  Catalogue  to  tne  effect 
that,  ‘Before  graduation  candidates  for 
certificates  or  degrees  must  pass  a 
special  examination  in  geography,  and 
that  no  student  who  is  deficient  in 
Place  Geography  will  be  graduated.’  ” 

The  topic  for  the  main  session  of 
the  second  day  concerned  shipping  in 
its  various  forms.  The  topics  were: 
“The  American  Merchant  Marine,”  by 
W.  C.  Conlen;  “Inland  Waterways  as 
Developers  of  Traffic,”  by  W.  H. 
Stevenson;  “Shipbuilding  Prospects,” 
by  J.  I.  Ackerman;  and  “Marine  In- 
surance,” by  Charles  R.  Page.  The 
question  of  transportation  costs  was 
discussed  by  William  H.  Stevenson, 
president  of  the  Lake  Erie  & Ohio 
River  Canal  Board  of  Pennsylvania, 
as  follows: 

“At  the  present  time  the  most  im- 

?ortant  business  question  to  be  settled 
or  the  American  people  is  that  of  the 
early  provision  of  cheap,  regular  and 
adequate  transportation  facilities. 

“We  cannot  hope  to  properly  meet 
foreign  competition  for  exports  un- 
less we  have  a much  lower  rate  for 


our  products  to  our  coasts,  for  we  have 
to  contend  with  the  much  cheaper  for- 
eign labor  within  other  countries  and 
also  with  Cheaper  carriage  on  foreign 
ships,  as  well  as  the  shorter  hauls  to 
their  seaports  on  the  internal  water- 
ways of  other  countries. 

“The  figures  for  March,  1922,  show 
that  while  our  exports  were  $65,000,- 
000  less  than  for  March,  1921,  our  im- 
orts  were  $6,000,000  greater.  As  I 
ave  said,  our  capabilities  for  produc- 
tion at  present  are  much  greater  than 
the  demand  for  our  products,  and  we 
must  therefore  greatly  increase  our 
foreign  trade.  We  realize  now  that  the 
saying  that  ‘no  one  can  live  unto  him- 
self alone’  applies  with  even  greater 
force  in  the  case  of  nations  and  so  it 
is  necessary  for  us  to  cultivate  as  much 
as  possible  our  trade  relations  with 
other  countries. 

“The  railroads  thus  being  unable  to 
adequately  supply  the  cheap  and 
prompt  transportation  from  the  in- 
terior to  the  coasts  so  requisite  for  the 
securing  of  our  proper  share  of  the 
foreign  trade,  to  what  other  agency 
must  we  look? 

“The  one  great  vital  connecting  link 
in  this  nation-wide  system  of  water- 
ways is  the  Lake  Erie  and  Ohio  River 
Canal.  This  will  connect  the  Ohio 
River  with  Lake  Erie. 

“The  canal  with  double  locks  will 
have  a capacity  of  at  least  76,000,000 
tons  annually.  Great  industries  of  the 
district  have  already  specifically  prom- 
ised it  50,000,000  tons  of  traffic,  five 
times  the  traffic  on  the  Panama  Canal, 
and  the  smaller  ones  will  supply  an 
equal  amount.  The  canal  will  traverse 
the  greatest  tonnage  district  in  the 
world,  through  which  there  has  been 
moved  about  400,000,000  tons  in  one 
year.  Every  ten  years  the  traffic  has 
doubled.  So  you  can  see  the  vast  pos- 
sibilities of  this  waterway,  the  bulk  of 
the  traffic  on  which  will  be  iron  ore 
coming  south  and  coal  going  north.  Of 
both  these  materials  there  are  supplies 
to  last  four  hundred  years.” 

Ocean  Carriage  and  Marine 
Insurance 

Under  the  general  heading  of  “Ocean 
Carriage,”  W.  H.  La  Boyteaux  pre- 
sented a paper  on  the  vital  points  in 
marine  insurance  policies.  He  said  in 
part: 

“Although  in  the  United  States  all 
insurance  companies  are  subject  to 
state  regulation  and  supervision  in  re- 
spect to  their  financial  status,  this, 
however,  does  not  prevent  insolvency, 
and  is  no  protection  against  bad  man- 
agement. The  ‘morale  of  the  company 
is  quite  as  important  as  the  financial 
position.’ 

“Great  care  should  be  taken  in  the 
placing  of  marine  insurance  in  foreign 
markets,”  continued  Mr.  La  Boyteaux. 
“The  English  market  is  generally  rec- 
ognized as  a world’s  market.  For  years 
it  has  done  a world-wide  business.  Or- 
ders for  marine  insurance  are  sent 
there  daily  in  large  volume  from  every 
country  in  the  world.  The  capacity  of 
the  market  is  almost,  if  not  quite,  as 
large  as  the  combined  capacity  of  all 
the  outside  markets.  Its  underwriters 
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have  realized  the  necessity  of  con- 
ducting their  affairs  on  broad  and  lib- 
eral lines  and  have  established  an  en- 
viable reputation  in  respect  to  security 
and  fair  dealing.  The  marine  insurer 
doing  business  in  the  United  States  is 
the  equal  of  the  insurers  in  England  in 
every  way.  Also,  that  entirely  apart 
from  sentimental  considerations  many 
business  reasons  exist  why  American 
merchants  should  always  give  every 
preference  to  the  American  market. 
This  market  deserves  your  loyal  sup- 
port, and  that  it  will  get  it  I have  no 
doubt. 

“The  marine  insurance  policy  is  the 
contract  between  the  insurer  and  the 
insured.  The  protection  afforded  by 
the  policy  defends  entirely  upon  its 
terms  just  as  in  any  other  contract.  It 
may  furnish  a broad  and  comprehensive 
protection,  or  a narrow  and  restricted 
one.  It  is  a contract  dealing  with  a 
complicated  subject  requiring  special 
knowledge  of  the  rules  of  law  laid  down 
by  the  courts  and  of  established  cus- 
toms and  usages.  Few  who  take  out 
marine  policies  will  trust  themselves  to 
make  their  own  contracts  with  the  in- 
surer. They  want  expert  advice  and 
guidance,  and  for  this  they  go  to  a 
broker  whose  business  it  is  to  act  for 
the  assured  and  upon  whom  they  can 
depend  to  prepare  and  negotiate  with 
insurers  a contract  suited  to  their 
needs.  There  are  many  such  brokers 
who  are  not  the  agent  of  the  companies 
but  act  entirely  as  expert  advisers  to 
the  buyers  of  insurance  in  all  matters 
pertaining  thereto,  including  the  han- 
dling of  their  losses. 

“The  cost  is  important,  but  the  char- 
acter of  the  protection  and  the  se- 
curity is  more  so.  If  you  are  buying 
protection  you  want  good,  conservative 
protection, — Class  A bonds,  not  specu- 
lative security.  The  first  cost  may  be 
slightly  higher,  but  the  final  cost  is 
less.” 

South  American  Business 

At  the  same  time  another  group  dis- 
used market  conditions  abroad,  these 
ncluding  “European  Business,”  by  C. 

. Warren:  “South  American  Business,” 
iy  F.  de  St.  Phalle;  and  “Far  Eastern 
tusiness,”  by  E.  G.  Anderson.  Re- 
garding South  America,  Mr.  de  St. 
’halle  said: 

“While  South  Americans  do  trade 
nth,  Germany,  they  have  experienced 
rany  disappointments  connected  with 
tte  deliveries,  inferior  material,  and, 
icently,  by  increases  in  invoice  values 
f accepted  prices.  This  tends  to  bring 
>out  greater  consideration  and  better 
eling  towards  the  United  States. 
“The  future  holds  out  bright  pros- 
;cts  for  South  America  and  for  the 
nited  States.  South  America  will  de- 
lop at  an  increasing  rate  because  it 
tne  most  attractive  and  richest  of 
e thinly  populated  sections  available, 
addition  to  the  future  Development 
South  America  being  greater,  a 
rger  proportion  of  this  development 
11  be  financed  and  carried  out  with 
e assistance  of  the  United  States, 
onomic  factors  governing  the  move- 
nts of  exchange  are  now  better  un- 
rstood  in  South  America  and  the 
ny  loans  recently  issued  from  New 
rk  to  South  American  countries, 
ipled  with  the  rising  tendency  of  ex- 
mge,  have  greatly  improved  the  feel- 
in  the  future  South  America 
ks  to  increasing  growth  carried  out 
an  increasing  extent  with  the  as- 
tance  of  American  financial,  engi- 


neering and  business  co-operation,  all 
of  which  is  being  prepared  for  at  this 
time. 

“With  the  general  recovery  of  trade. 
South  American  exchanges  may  be  ex- 
pected to  rise;  some  of  them  have  al- 
ready done  so  materially.  The  Argen- 
tine will  unquestionably  return  to  gold 
exchange  within  a comparatively  short 
time.  The  fall  of  exchange  usually 
caused  by  excessive  buying  and  insuf- 
ficient selling  carries  within  itself  its 
own  remedy.  By  cutting  down  the 
country’s  buying  power  it  reduces  im- 
ports and  lowers  prevailing  wages  by 
comparison  with  outside  standards 
which  should  in  time  foster  exports. 
The  reason  for  the  activity  of  the  cop- 
per mines  in  Chile  while  the  mines  in 
the  United  States  were  idle,  was  the 
low  cost  of  Chilean  labor  in  terms  of 
gold.” 

The  Exchange  Situation 

The  last  day  had  a very  full  pro- 
gram beginning  with  the  “Interest  of 
Agriculture  in  Foreign  Trade,”  by  Har- 
vey J.  Sconce;  “Need  for  Imports  to 
Pay  for  Exports,”  by  Walter  Lichen- 
stein;  “Factors  That  Will  Help  the  Ex- 
change Situation,”  by  Fred  I.  Kent; 
and  “A  Foreign  Trade  Policy  for 
Americans,”  by  James  A.  Farrell.  Re- 
garding exchange  Mr.  Kent  offered  the 
following  suggestions: 

Co-operation  with  Russia  along  lines 
aimed  to  reduce  the  menace  of  the  Red 
Army;  Eliminate  the  menace  of  the 
vicious  propaganda  of  its  present 
rulers; 

Obtain  recognition  of  the  rights 
uf  the  Russian  people  to  have  a 
free  press,  a free  expression  of  opinion, 
free  elections  of  government  officers 
and  definite  property  rights; 

A quick  settlement  of  the  German 
reparations  with  terms  of  payment 
compatible  with  existing  conditions 
even  though  they  recognize,  as  they 
should  do,  that  Germany  should  pay 
a real  penalty. 

A cancellation  after  agreements  as 
to  co-operation  of  some  percentage  of 
the  Inter-Allied  loans  that  can  fairly 
be  estimated  to  represent  a direct  and 
legitimate  war  charge  to  the  nations 
taking  part  in  the  cancellation; 

Reduction  of  governmental  waste; 

Stoppage  of  inflation  caused  by  the 
issuance  of  new  currency  and  increase 
in  floating  loans; 

The  removal  of  trade  barriers  by 
means  of  special  commercial  treaties 
and  agreements  between  nations; 

Greater  co-operation  between  capital 
and  labor  so  as  to  allow  for  the  in- 
crease of  production  as  rapidly  as  con- 
current developing  conditions  enable 
its  absorption;  a better  world  morale 
working  toward  the  elimination  of  class 
and  national  hatreds  and  the  increase 
of  integrity  and  square  dealing. 

Financing  Exports 

The  group  session  dealing  with  the 
problems  of  the  exporter  included  ad- 
dresses on  “Financing  Export  Ship- 
ments,” by  W.  H.  Knox;  “Co-operation 
of  Export  Merchant  and  Manufac- 
turer,” by  C.  W.  Beaver,  and  a paper 
of  similar  nature  by  G.  R.  Parker.  Ex- 
port advertising  aimed  to  reduce  the 
cost  of  export  selling  was  discussed  in 
“Practical  Use  of  Available  Informa- 
tion,” by  Wm.  Menkel;  “Organization 
and  Management  of  Advertising 
Forces,”  by  Jas.  S.  Martin;  and  “Co- 
operating with  Dealers,”  by  D.  L. 
Brown. 


Another  group  on  foreign  credits  and 
credit  information  had  three  interest- 
ing papers:  “The  Three  C’s  in  Foreign 
Credit  Guaranty,”  by  A.  T.  Richards; 
“Practical  Safeguarding  of  Foreign 
Credits  at  Minimum  Cost,”  by  M.  H. 
Hopkins;  and  “Guide  Posts  in  Foreign 
Credit  Guaranty,”  by  L.  R.  Browne, 
who  said: 

“One  whose  province  it  is  to  adminis- 
ter foreign  credits  should  bring  vision 
and  understanding  to  its  problems, 
striving  to  look  into  the  future,  not 
permitting  himself  to  be  bound  by  a 
too  narrowly  restricted  consideration 
of  the  one  problem  before. 

“The  aim  of  the  credit  manager 
should  be:  To  build  a foundation  for 
future  business  that  will  endure.  He 
should  be  actuated  by  larger  motives 
than  the  desire  to  invariably  and  above 
all  things  play  safe  no  matter  what 
may  fall. 

“Granted  the  vision  and  understand- 
ing which  success  in  his  field  of  en- 
deavor demands  he  will  perhaps  at 
times  assume  risks  which,  if  measured 
solely  by  a rigid  application  of  any  set 
of  hard  and  fast  credit  rules,  would 
seem  to  carry  mor : than  ordinary 
business  hazards  but  with  supreme 
faith  in  the  people  with  whom  he  deals, 
in  the  fundamental  soundness  of  their 
country  and  the  worthiness  of  their 
motives — all  these,  the  offspring  of 
knowledge — he  will  take  his  risk  confi- 
dently, sure,  even  in  the  face  of  a con- 
viction that  conditions  may  require  the 
granting  of  extensions  or  that  drafts 
may  not  be  paid  exactly  on  maturity 
dates  that  time  and  results  will  bring 
justification.  He  will  build  good-will 
and  confidence  and  inculcate  in  the 
minds  of  his  foreign  customers  that 
priceless  asset — an  unshakable  confi- 
dence born  only  of  the  highest  type  of 
intelligent,  dependable  and  sympathetic 
service.” 

Importance  op  Crsh'.  Supervision 

Mr.  Browne  then  went  on  to  describe 
in  detail  the  ideal  credit  manager  whom 
he  pictured  as  one  knowing  as  much 
about  other  countries,  the  lives  and 
habits  of  other  people  as  he  should  con- 
cerning those  of  the  country  in  which 
he  lives  and  whose  language  he  speaks. 

“There  is  a fairly  general  ana  mis- 
taken impression  that  credit  informa- 
tion is  limited  to  such  facts  as  may  be 
found  only  in  a financial  statement, 
analyzed  according  to  fixed  rules, 
coupled  with  a summary  of  expressed 
opinions  as  to  character  and  capacity,” 
said  Mr.  Browne. 

“In  its  broader  aspects,  credit  infor- 
mation goes  far  beyond  any  such  nar- 
row limits,  especially  to  one  whose  re- 
sponsibility it  is  to  determine  the 
measure  of  the  risks  involved  in  for- 
eign transactions.  There  are  few 
known  or  ascertainable  facts  bearing 
on  the  lives  of  the  people  of  countries 
with  which  he  deals,  whether  of  a po- 
litical. traditional,  historical,  phycho- 
logical,  social,  economical,  physical, 
geographical,  climatic,  commercial  or 
of  even  a religious  character  that 
should  be  lacking  in  interest  to  the  for- 
eign credit  grantor  or  be  considered  of 
no  value  to  him  or  by  him.  The  greater 
store  of  such  knowledge  he  possesses 
or  is  in  position  to  command,  coupled 
with  ability  to  apply  it  with  judgment, 
the  more  efficient  he  becomes.” 

A banquet,  at  which  Gov.  Sprou!  of 
Pennsylvania  spoke  on  “Foreign  Trade 
and  Domestic  Prosperity,"  closed  the 
convention. 
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Manufacturers  See  Prosperity  Ahead 

Twenty-four  Hour  Report  from  Industrial  Centers  Shows  Great  Improvement — 
Favor  Greater  Navy  and  Merchant  Marine — Edgerton  Re-elected 


A decidedly  optimistic  outlook  for 
American  business  and  a greater  faith 
in  the  future  of  our  industrial  life,  -was 
the  keynote  of  the  twenty-seventh 
annual  convention  of  the  National  Asso- 
ciation of  Manufacturers,  held  in  the 
Waldorf-Astoria  Hotel,  New  York  City, 
on  May  8,  9 and  10.  The  convention 
was  attended  by  over  five  hundred  of  the 
most  prominent  manufacturers  in  the 
United  States.  Practically  all  lines  of 
business  were  represented  and  the 
general  spirit  of  the  meeting  was  one  of 
revived  optimism  and  an  awakening  of 
business  men  to  a greater  responsibility 
of  their  relation  to  the  needs  of  the 
industry. 

The  outstanding  feature  of  the  three- 
day  meeting  was  the  twenty-four  hour 
report  on  business  conditions  which  was 
presented  at  the  afternoon  session  on 
Tuesday.  This  report  gave  a first-hand 
resume  of  business  conditions  as  they 
were  during  the  first  twenty-four  hours 
during  which  the  convention  was  in 
progress.  In  announcing  the  result  of 
the  survey,  President  Edgerton  said 
that  business  was  shown  to  be  on  the 
upgrade  in  practically  all  the  basic  in- 
dustries and  that  “we  have  not  only 
turned  the  corner,  but  are  now  leaving 
it  very  far  behind.”  The  survey  was 
compiled  within  twenty-four  hours  of 
its  presentation  and  was  based  on  more 
than  30,000  answers  from  a question- 
naire sent  to  all  members  of  the  asso- 
ciation, and  represented  an  immediate 
summation  of  conditions  in  every 
section  of  the  country. 

Among  key  industries  the  survey 
showed  conditions  in  the  iron  and  steel 
trade  classed  as  excellent  in  6 per  cent 
of  the  plants  reporting;  25  per  cent 
were  stated  as  good;  52  per  cent  as  fair 
and  17  per  cent  as  poor.  For  the  fall 
this  industry  reported  prospects  of  ex- 
cellent business  in  4 per  cent  of  the 
replies;  good  in  60  per  cent  of  the 
replies;  fair  in  43  per  cent  of  the  replies 
and  poor  in  only  3 per  cent.  Compared 
with  last  year,  76  per  cent  of  these  fac- 
tories and  mills  reported  conditions  bet- 
ter than  last  year;  15  per  cent  report 
conditions  lower  and  10  per  cent  of  the 
cases  report  no  change.  Stocks  were 
reported  normal  by  these  industries  in 
60  per  cent  of  the  cases,  low  on  33  per 
cent  and  over  in  only  7 per  cent.  As  to 
employment,  a large  increase  was  re- 
ported in  23  per  cent  of  the  cases;  a 
small  increase  in  47  per  cent  of  the 
cases;  a large  decrease  in  only  6 per 
cent  and  a slight  decrease  in  23  per 
cent.  For  the  fall  the  outlook  is  for  a 
large  increase  in  32  per  cent  of  the 
factories,  a small  increase  in  68  per 
cent,  and  not  a single  one  reported  no 
increase. 

Etghty  Per  Cent  Normal 

In  the  machinery  and  tool 
80  per  cent  of  the  replies 
present  conditions  from  fair  to  excellent 
and  the  remainder  reported  less  en- 
couragingly. Ninety  per  cent  look  for 
fine  business  in  the  fall.  In  70  per  cent 
of  the  replies,  business  is  reported  bet- 
ter/than_last  spring;  16  per  cent  seeing 
no  appreciable  change,  and  14  per  cent 
finding  a decreased  business.  They 
have  increased  their  factories’  forces, 


industry. 

reDortea 


but  for  the  fall  90  per  cent  look  for  a 
decided  increase  in  the  working  forces 
and  less  than  1 per  cent  look  pessi- 
mistically for  a large  decrease  in 
employment. 

In  his  annual  address  to  the  associa- 
tion, President  John  E.  Edgerton  urged 
the  members  to  lend  their  influence  and 
effort  to  the  combating  of  syndicalism 
and  socialism,  “and  other  mental  and 
moral  diseases  with  deceiving  names” 
which  are  invading  our  schools, 
churches  and  legislative  bodies.  He  con- 
cluded with  an  expression  of  his  belief 
that  the  country  would  soon  be  on  a 
normal  production  basis. 

More  Production  Needed 

He  said:  “The  chief  of  all  the 
economic  problems  of  this  hour  is  a 
world  production  sufficient  for  a world’s 
needs,  and  a simplified  system  of  dis- 
tribution that  will  reach  to  every  human 
being.  The  proportion  of  consumers  to 
producers  is  too  large,  and  the  energies 
and  talents  of  too  many  people  are 
engaged  in  the  process  of  distribution. 
When  you  add  to  the  superflous  number 
of  the  distributors  of  the  products  of 
the  producers  the  countless  host  of 
those  whose  chief  activities  are  to  re- 
form, regulate,  inspect,  denounce,  tax, 
plunder  and  otherwise  live  upon  those 
who  are  trying  to  produce  something, 
it  will  not  be  difficult  to  discover  the 
principal  factor  in  the  continuing  high 
cost  of  living. 

“But  we  have  in  America  all  of  the 
materials  and  brains  necessary  to  the 
restoration  of  a wholesome  condition 
throughout  the  country,  and  a large 
amount  to  spare  to  other  more  unfor- 
tunate peoples.  And  in  spite  of  the  in- 
numerable obstacles  ahead  of  us  at  the 
beginning  of  our  march  toward-  stable 
conditions,  and  of  the  many  yet  unsur- 
mounted, I am  one  of  those  who  believe 
that  we  have  made  all  of  the  progress 
that  we  could  have  reasonably  expected 
to  make  in  so  short  a time  after  the 
world  cataclysm,  and  that  we  shall  con- 
tinue with  probably  occasional  halts  to 
the  heights  of  a national  and  world 
greatness  not  hitherto  known.” 

The  Monday  evening  session  was  de- 
voted to  a discussion  of  foreign  trade, 
its  present  status  and  its  future  pos- 
sibilities. Edward  C.  Plummer,  com- 
missioner, United  States  Shipping 
Board,  spoke  on  the  relation  of  the 
merchant  marine  to  our  foreign  trade. 
He  said  that  it  was  a recognized  truth 
that  only  through  its  own  ships  can  a 
country  properly  develop  its  foreign 
trade  and  that  it  was  evident  that  only 
through  such  a merchant  marine  as  we 
propose  that  the  foreign  trade  of  this 
country  could  be  properly  developed, 
and  the  industries  of  this  country  be 
given  their  proper  opportunities.  Ship- 
ping is  a means  and  not  an  end. 

In  pleading  for  a nationwide  support 
of  a greater  merchant  marine  he  said 
in  part:  “One  very  common  plan  ap- 
parently adopted  for  the  purpose  of 
misleading  the  public  appears  in  the 
statement  so  often  made  that  the 
United  States  aims  to  become  com- 
mercially supreme  upon  the  seas.  No 
intelligent  American  aims  at  that.  What 
thoughtful  Americans  desire  is  that  the 


United  States  shall  have  a merchant 
fleet  sufficient  to  enable  this  country  to 
handle  a similar  proportion  of  its 
foreign  commerce,  and  the  proportion 
which  England  has  insisted  on  carrying 
of  her  own  foreign  commerce,  viz.,  from 
60  per  cent  to  75  per  cent  is  good 
enough  for  us — but  we  should  insist  up- 
on carrying  as  much  in  the  interest  of 
the  people  of  this  country. 

“To  claim  anything  else  is  merely  to 
say  in  effect  that  we  don’t  want  Ameri- 
can ships  to  carry  any  material  part  of 
the  commerce  of  this  country — that  we 
don’t  want  to  enlarge  the  markets  for 
American  products  or  give  increased 
employment  to  American  labor.” 

F.  C.  Schwedtman.  vice-president  of 
the  National  City  Bank,  New  York, 
spoke  on  the  financial  side  of  the 
foreign  trade  question.  He  devoted  the 
greater  part  of  his  address  to  an  an- 
alysis of  foreign  loans  and  the  position 
of  American  banks  in  the  upbuilding 
of  foreign  trade.  The  stabilization  of 
the  principal  currencies  of  the  world, 
he  declared,  was  a pre-requisite  to  the 
prosperity  of  world  trade,  and  he  ex- 
plained the  extent  of  and  the  limita- 
tions on  aids  to  exporters  by  American 
banks. 

He  said:  “World  trade  can  never 
prosper  until  the  principal  currencies 
of  the  world  are  stabilized.  The  credit 
structure  must  be  built  on  factors  that 
are  reasonably  certain.  The  world’s 
desire  for  a fixed  gold  standard  by 
which  goods  may  be  valued  and  busi- 
ness carried  on  is  shown  by  the  wide- 
spread desire  in  every  country  for 
dollars.” 

While  he  gave  an  emphatic  affirma- 
tive to  the  question  whether  foreign 
bond  issues  sold  here  were  beneficial  to 
our  foreign  trade,  he  was  equally  em- 
phatic in  declaring  against  restricting 
the  spending  of  the  proceeds  of  these 
flotations  to  American  merchants  and 
manufacturers. 

Governmental  Regulation 

The  afternoon  of  Tuesday  was  given 
to  a business  revival  session.  The  main 
speaker  was  Senator  Walter  E.  Edge, 
of  New  Jersey,  whose  subject  was  “The 
Duty  of  Government  to  Business.”  The 
Senator  gave  a brief  summary  of  his 
resolution,  recently  introduced  in  Con- 
gress, providing  for  governmental 
regulation  of  trade  association  activi- 
ties. He  said: 

“I  recognize  that  business  doesn’t 
like  governmental  regulation  and  I 
sympathize  with  business  in  that  view- 
point, but  my  friends  you  must  take 
one  thing  or  the  other:  You  must 
either  take,  under  present  conditions, 
continued  investigations  and  efforts  of 
grand  juries,  to  indict  business  repre- 
sentatives (because  they  in  many  cases 
innocently  trespass  upon  the  present 
acts  regulating  business  and  that  is 
happening  today  as  you  well  know); 
or  you  must  accept  the  official  co-opera- 
tion of  some  governmental  body  which 
has  delegated  power  to  talk  to  your 
representatives  and  to  discuss  the  limit 
to  which  you  can  go,  in  their  judgment, 
in  the  way  of  publishing  information, 
statistics  and  all  the  other  activities 
that  trade  associations  indulge  in.” 
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Other  speakers  at  this  session  were: 
j,  R.  Howard,  of  the  American  Farm 
Bureau,  on  “The  Farmer  and  Industry”; 
R.  C.  Marshall,  Jr.,  Associated  General 
Contractors  of  America,  on  “The 
Greatest  Revival  in  the  Construction 
Industry”;  J.  D.  A.  Morrow,  National 
Coal  Association,  “The  Outlook  for 
Coal”:  W.  Averell  Harriman,  United 
American  Lines,  on  “The  Future  of  Our 
Shipping  Industry”;  C.  M.  Ripley, 
General  Electric  Co.,  on  “Interpreting 
the  Corporation  to  the  Worker.” 

On  Tuesday  afternoon  the  officers  and 
directors  of  the  association  were  in- 
vited to  the  Brooklyn  Navy  Yard  by 
Admiral  R.  E.  Coontz,  chief  of  Naval 
jperations,  U.  S.  N.  The  party  was  en- 
tertained on  the  battleship  "Wyoming,” 
flagship  of  the  Atlantic  Fleet.  Rear 
Admiral  John  D.  McDonald,  commander 
of  the  fleet,  welcomed  the  guests  on 
board,  and  in  a brief  after-dinner  speech 
asked  them  to  give  some  thought  to 
the  proposed  cut  in  the  Navy  per- 
sonnel. He  said  that  ships  do  not  fight 
ships,~but  that  men  fight  ships.  The 
guests  were  conducted  on  an  inspection 
of  the  vessel  by  the  staff  officers  of  the 
Admiral. 

At  the  annual  banquet  held  in  the 
grand  ballroom  on  Tuesday  evening 
James  A.  Emery,  general  counsel  for 
the  association,  was  toastmaster.  The 
speaker  of  the  evening  was  Admiral 
R.  E.  Coontz,  U.  S.  N.,  who  made  a 
stirring  appeal  for  a greater  and  better 
navy.  He  dwelt  at  some  length  on  the 
value  of  the  Navy  as  a factor  in  foreign 
trade,  detailing  its  work  in  the  past 
in  opening  foreign  ports  and  keeping 
the  seas  open  to  American  traders.  He 
said  that  $300,000,000  a year  was  not 
much  to  spend  on  a Navy  that  aided 
so  materially  in  maintaining  an  annual 
foreign  trade  of  over  eight  billion 
dollars. 

He  said,  “If  we  spend  $300,000,000  a 
year  on  the  Navy,  and  thereby  main- 
tain an  open  market  throughout  the 
world  for  $8,000,000,000  worth  of  ex- 
ports, is  this  not  a good  investment? 
Money  spent  on  the  Navy  serves  the 
dual  purpose  of  insurance  in  time  of 
peace  and  a fighting  force  in  time  of 
war.  We  should  have  a Navy  of  suffi- 
cient strength  to  support  our  policies 
and  our  commerce,  and.  to  guard  our 
continental  and  overseas  possessions. 
Our  foreign  policies  are  as  strong  as 
our  fleet  and  no  stronger. 

Fallacy  of  Disarmament 

On  the  subject  of  disarmament  he 
had  this  to  say:  “It  is  a popular  fallacy 
to  think  that  a holiday  in  battleship 
building  will  bring  a great  reduction 
of  taxes.  A slight  study  of  history  is 
sufficient  to  show  that  disarmament  will 
not  prevent  war.  Many  of  the  pacifists 
seem  to  think  that  military  forces  are 
only  bent  on  destruction.  As  a matter 
of  fact  they  are  really  constructive. 
Wherever  they  go,  they  better  local 
conditions,  establish  schools  and  im- 
prove public  health.  Panama  at  one 
time  before  we  went  there  was  a fever 
infested  place  where  human  beings  died 
like  flies.  It  can  truly  be  said  that  our 
armed  forces  have  saved  more  lives 
than  they  have  taken.” 

The  subject  of  trade  associations 
which  has  occupied  the  minds  of  public 
officials  and  business  men  of  late  was 
thoroughly  discussed  at  the  Wednesday 
morning  session.  Secretary  of  Com- 
merce Herbert  Hoover  was  chairman  of 
this  session  and  delivered  the  opening 


address.  Mr.  Hoover  gave  an  intelli- 
gent analysis  of  this  question.  He 
praised  the  work  of  legitimate  trade 
associations  and  said  that  their  assist- 
ance has  been  invaluable  to  the  De- 
partment of  Commerce  in  its  reorgan- 
izing work. 

Referring  to  the  recent  governmental 
investigation  of  the  purpose  of  certain 
questionable  practices  in  trade  asso- 
ciations, he  said: 

“It  is  my  belief  that  if  trade  asso- 
ciations are  to  grow  in  beneficent 
directions  they  should  have  some  defini- 
tion in  law  that  will  remove  the  un- 
certainties of  their  situation. 

“The  proposal  that  I should  like  to 
put  forward  for  your  consideration  is 
a simplification  of  the  proposals  re- 
cently made  by  Senator  Edge.  I claim 
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no  originality  in  them,  for  similar  sug- 
gestions have  long  been  under  discus- 
sion. Without  entering  upon  legal 
formulation,  my  suggestion  is  that 
there  should  be  enacted  a minor  ex- 
tension to  the  Clayton  Act  to  the  effect 
that  interstate  trade  associations  should 
be  permitted  to  file  with  some  appro- 
priate governmental  agency  the  plan 
of  their  operations  and  the  functions 
they  propose  to  carry  on.  That  upon 
approval  of  such  of  these  functions  as 
do  not  apparently  contravene  the  re- 
straint of  trade  acts,  they  may  proceed 
with  their  operations.  If,  upon  com- 
plaint, however,  either  of  individuals 
or  the  law  officers  of  the  Government, 
that  these  functions  do  restrain  trade, 
then  after  a hearing  and  proof  the 
right  to  continue  these  particular  func- 
tions shall  be  suspended,  and  if  con- 
tinued they  shall  be  subject  to  prose- 
cution. Also,  if  it  shall  be  proved  that 
they  have  extended  their  activities 
beyond  the  functions  in  their  original 
proposals  they  shall  be  subject  to 
prosecution  from  restraint  of  trade 
violations.  Associations  which  do  not 
wish  to  secure  this  limited  interpreta- 
tion of  the  law  with  its  assistance  to 
confidence  should  not  be  required  to 
do  so;  they,  however,  necessarily  as- 
sume themselves  the  job  of  interpreting 
the  law  with  the  risks  such  interpreta- 
tion entails.  All  who  know  the  situa- 
tion in  these  associations  will  realize 
that  in  the  main  their  membership 
comprises  a smaller  business.  Such 
measures  will  serve  to  protect  small 
business,  for  big  business  takes  care 
of  itself. 

“I  need  not  refer  here  to  the  benefi- 
cent results  that  have  been  attained 
to  the  community  by  the  legitimate 


associations  in  the  safeguarding  of 
quality  of  goods,  in  reduction  of  waste 
in  manufacture  and  distribution,  in 
promotion  of  foreign  trade,  and  a score 
of  directions  that  make  for  the  up- 
building of  our  commerce  and  industry. 
These  are  the  sort  of  things  that  we 
must  preserve  in  American  life.” 

Other  speakers  at  this  session  were: 
Alfred  L.  Reeves,  president,  Trade 
Association  Executives  of  New  York; 
Morris  L.  Ernst,  counsel,  Jewelers 
Board  of  Trade,  New  York;  H.  B. 
Thompson,  counsel,  Proprietary  Asso- 
ciation, Washington;  C.  R.  Stevenson, 
of  the  Stevenson  Corporation. 

On  Wednesday  afternoon  the  con- 
vention was  addressed  by  the  Secretary 
of  Labor,  James  J.  Davis,  who  devoted 
his  remarks  to  an  explanation  of  the 
work  of  his  department  in  its  relation 
with  the  employer  and  the  working 
man.  He  asked  for  the  co-operation 
of  the  manufacturers  in  making  the 
Department  of  Labor  a greater  force 
in  curing  industrial  ills.  He  declared 
that  unemployment  was  a piece  of 
“needless  stupidity,”  and  wound  up 
with  a plea  to  employers  to  give  every 
opportunity  to  the  younger  generation 
to  learn  a trade,  which  he  declared 
was  the  foundation  of  a good  education 
and  a good  business  training. 

Against  the  Bonus 

Several  important  resolutions  were 
presented  and  adopted  at  this  session. 
One  Called  upon  Congress  to  maintain 
,a  Navy  of  the  United  States  at  a 
ratio  in  keeping  with  the  national 
dignity  and  of  sufficient  strength  to 
assure  adequate  defense.  Another 
resolution  condemned  a cash  bonus  for 
World  War  veterans,  but  commended 
the  work  of  the  U.  S.  Veterans’  Bureau 
in  its  work  of  rehabilitation  and  vo- 
cational training.  The  convention  also 
approved  by  resolution  the  proposal  of 
President  Harding  in  asking  Congress 
to  support  an  adequate  American 
Merchant  Marine.  Still  another  reso- 
lution asked  for  substantive  changes 
in  the  present  tax  laws,  so  as  to  pro- 
vide a better  recognition  of  business 
enterprise  by  assuring  a greater  return 
on  capital  invested.  The  association 
went  on  record  as  opposed  to  the 
Stanley  patent  bill  (S-3410),  “because 
it  introduced  in  our  patent  system  an 
obligation  on  American  patentees  to 
work  their  inventions  within  a limited 
period  and  subjects  them  to  the  grant 
of  compulsory  licenses,  both  of  which 
provisions  are  an  unwise  innovation  in 
the  American  patent  system 
this  will  discourage  invention  and  im- 
pair the  value  of  American  patents  and 
will  impede,  instead  of  promote,  the 
progress  of  the  useful  arts  in  this 
country.” 

The  election  of  officers  resulted  in  the 
unanimous  selection  of  John  E.  Edger- 
ton,  of  the  Lebannon  Woolen  Mills, 
Nashville,  Tenn.,  to  serve  another  term 
as  president.  Vice-presidents  were 
chosen  from  each  of  the  states  repre- 
sented. George  S.  Boudinot,  of  New 
York  was  elected  secretary  and  Henry 
Abbot,  treasurer. 

The  closing  number  on  the  program 
was  a motion  picture  showing  of  indus- 
trial films.  As  the  pictures  were 
thrown  on  the  screen,  they  were  ex- 
plained by  men  from  the  field  of  in- 
dustry which  they  illustrated.  Mining, 
farming,  electrical  phenomena  railroad 
operations,  and  radium  production  were 
some  of  the  subjects  covered 
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Supply  and  Machinery  Men  Hold  Conventions 

Manufacturers  and  Dealers  Talk  Over  Business  Problems — Legislation  to  Unfetter 
Business  Urged  by  Manufacturers — Spirit  of  Sane  Optimism  Shown 


Very  interesting  and  profitable  con- 
\entions  were  held  on  May  8 to  10  at 
the  Marlborough-Blenheim  Hotel,  At- 
lantic City,  N.  J.,  by  the  American 
Supply  and  Machinery  Manufacturers’ 
Association  and  the  National  Supply 
and  Machinery  Dealers’  Association. 

Business  conditions  were  fully  dis- 
cussed and  ideas  as  to  the  future  ex- 
changed. The  needs  of  an  intelligent 
interest  in  world  problems  and  of  the 
application  of  sound  economic  princi- 
ples to  business  were  quite  generally 
expressed.  The  keynote  of  the  manu- 
facturers’ meeting  was  the  liberation 
of  business  from  the  legislation  that 
now  hampers  its  activities.  The  dealers 
were  interested  primarily  in  ways  and 
means  to  reduce  overhead  expense,  so 
as  to  enable  them  to  do  business  under 
present  conditions. 

The  American  Supply  and  Machinery 
Manufacturers’  Association  began  on 
Monday  morning  with  an  executive 
session  that  was  largely  a continuation 
of  the  meeting  held  at  Birmingham  on 
April  24  to  26.  President  N.  A.  Glad- 
ding, of  E.  C.  Atkins  & Co.,  Inc.,  In- 
dianapolis, in  his  opening  address  laid 
stress  on  the  importance  to  the  busi- 
ness man  of  keeping  well  posted  on 
developments  of  importance  to  the 
community  and  to  business  in  general. 
After  citing  cases  such  as  the  proposed 
Edge  law  and  the  bonus  bill  now  before 
Congress,  he  stated  that  business  men 
must  make  themselves  felt  in  Wash- 
ington in  order  to  affect  the  legislation 
on  problems  in  which  they  are  so  vitally 
concerned. 

Capt.  John  W.  Gorby,  of  the  Cyclone 
Fence  Co.,  Waukegan,  111.,  told  in  a 
very  interesting  way  how  some  concerns 
have  solved  the  post-war  business  prob- 
lems. He  said  that  the  best  means  at 
the  disposal  of  the  business  man  for 
meeting  the  present  conditions  are  the 
use  of  advertising,  better  salesmanship, 
and  the  more  rapid  turnover  of  goods. 
Captain  Gorby  believed  that  our  prob- 
lems would  all  eventually  be  solved 
through  the  great  and  varied  resources 
of  America  and  her  people.  His  closing 
remarks  dealt  with  the  need  of  faith 
in  the  future,  centering  about  the  words, 
“As  your  faith  is,  so  be  your  pros- 
perity.’’ 

The  need  of  applying  sound  economic 
principles  to  business  was  brought  out 
by  A.  T.  Simonds,  of  the  Simonds 
Manufacturing  Co.,  Fitchburg,  Mass. 
He  said  that  we  needed  the  ability  to 
better  predict  the  future  of  business, 
in  order  to  cut  out  the  valleys  and  the 
peaks  of  the  business  curve.  To  do 
this  a man  must  have  a broad  knowl- 
edge of  the  factors  entering  into  the 
problem,  and  he  cannot  limit  his 
knowledge  to  one  line  of  work.  Mr. 
Simonds  said  that  he  thought  business 
in  general  too  much  hampered  by  legis- 
lation, and  pointed  out  the  advisability 
of  putting  business  men  in  position  to 
make  our  laws.  He  predicted  that  the 
wave  of  activity  now  beginning  would 
be  short,  being  broken  by  a depression 
and  followed  by  a long  period  of  falling 
prices. 

In  the  afternoon  the  session  was  held 


jointly  with  the  National  Supply  and 
Machinery  Dealers’  Association.  Presi- 
dent Gladding  opened  the  program, 
treating  chiefly  with  business  as  related 
to  affairs  at  Washington.  He  decried 
class  legislation,  but  advised  close  con- 
tact with  the  law-making  machinery  of 
the  country.  He  asked  that  support  be 
given  to  Secretary  Hoover  and  to 
others  who  are  doing  constructive  work 
for  business  in  general. 

An  excellent  address  was  delivered 
by  Rev.  James  E.  Crowther,  D.D.,  of 
Philadelphia,  on  “Theodore  Roosevelt — 
American.’’  In  telling  of  the  qualities 
and  the  varied  activities  of  our  late 
president,  Dr.  Crowther  showed  that 
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Roosevelt  was  the  very  embodiment  of 
the  idea  of  Americanism. 

The  necessity  of  “seeing  things  as 
they  are"  was  brought  out  by  G.  A. 
O’Reilly,  vice-president  of  the  Irving 
National  Bank  of  New  York.  He  ap- 
plied this  necessity  particularly  to  con- 
ditions abroad  and  to  our  relations  with 
other  countries.  It  is  useless  to  at- 
tempt to  hurry  developments,  such  as 
the  financing  of  export  trade,  until  the 
country  at  large  realizes  the  importance 
of  such  steps  and  is  ready  to  take 
them.  For  this  reason  general  educa- 
tion on  the  value  of  foreign  trade  is 
necessary  before  any  attempt  is  made 
to  create  a mechanism  for  carrying  on 
such  trade.  Mr.  O’Reilly  said  that  he 
believed  we  would  never  “go  back  to 
normal,"  because  we  are  consnantly 
progressing.  Our  problems,  however, 
will  work  themselves  out  just  as  they 
have  been  doing. 

The  dealers’  and  jobbers’  problems 
and  viewpoint,  with  particular  refer- 
ence to  the  South,  were  presented  on 
Tuesday  afternoon  by  Alvin  Smith,  of 
the  Smith-Courtney  Co.,  Richmond,  Va., 
and  secretary  of  the  Southern  Supply 
and  Machinery  Dealers’  Association. 
He  treated  such  subjects  as  discounts, 
wholesale  prices  and  the  cost  of  doing 
business.  Mr.  Smith  urged  manufac- 
turers to  maintain  definite  sales  policies, 
so  that  dealers  are  afforded  greater 


protection.  He  spoke  of  the  value  of 
the  dealer  to  the  manufacturer  anc 
asked  for  better  acquaintance  and 
closer  co-operation  between  them  foi 
their  mutual  advantage. 

The  keynote  of  the  whole  convention 
was  struck  by  the  Honorable  Felix  H. 
Levy,  of  New  York,  who  addressed  the 
association  on  the  subject  of  “Anti- 
Trust  Laws."  He  stated  that  business 
men  were  too  greatly  hampered  by 
legislation,  which  interferes  with  the 
very  details  of  their  daily  business. 
The  Sherman  Law  has  fallen  from  its 
original  purpose  of  breaking  the  big 
trusts,  and  is  now  restricting  business 
in  a way  that  is  detrimental  to  its 
growth.  Mr.  Levy  believes  that  the  re- 
cent decision  in  the  Mennen  case  is  a 
mis-interpretation  of  the  Clayton  Law. 
He  believes  that  historians  will  con- 
sider as  very  unique  our  laws  governing 
business,  as  they  are  opposed  to  those 
existing  in  all  other  countries.  Busi- 
ness men  are  prevented  from  employing 
through  their  trade  associations  the 
greatest  means  that  could  be  used  for 
stabilizing  business,  that  of  agreeing 
on  terms  of  sale  and  prices.  The  efforts 
of  Senator  Edge  and  of  Secretary 
Hoover  deserve  commendation,  Mr. 
Levy  said,  although  the  passage  of  laws 
to  unfetter  business  must  mean  also 
a revision  of  the  Sherman  Law. 

The  last  session,  held  Wednesday 
morning,  was  primarily  executive.  A 
resolution  was  adopted  supporting 
Senator  Edge  of  New  Jersey  in  his 
attempt  to  relieve  the  hampering  of 
trade  associations  by  the  existing  anti- 
trust laws.  The  resolution  “earnestly 
recommends  to  Congress  enactment  of 
suitable  legislation  which  will  remove 
the  hindrances  and  obstacles  placed  by 
the  anti-trust  laws  upon  trade  associa- 
tions, whereby  co-operation  by  them  in 
many  important  fields  of  activity  is 
prevented." 

Cincinnati  was  chosen  as  the  place 
of  the  next  convention. 

The  officers  elected  for  the  com- 
ing year  are:  President,  Irving  W. 
Lemaux,  Indianapolis  Brush  and  Broom 
Manufacturing  Co.,  Indianapolis,  Ind.; 
first  vice-president,  Dave  C.  Jones, 
Lunkenheimer  Co.,  Cincinnati,  Ohio; 
second  vice-president,  C.  W.  Machon, 
Brown  & Sharpe  Manufacturing  Co., 
Providence,  R.  I.;  third  vice-president, 
M.  B.  Skinner,  M.  B.  Skinner  Co., 
Chicago,  111.;  executive  committee,  A. 
T.  Simonds,  Simonds  Manufacturing 
Co.,  Fitchburg,  Mass.;  Joseph  M.  Hottel, 
Delta  File  Works,  Philadelphia,  Pa.; 
John  C.  Ruf,  T.  B.  Williams  & Sons, 
Dover,  N.  H. ; W.  H.  Glatt,  Victor 
Balata  and  Textile  Belting  Co..  New 
York,  N.  Y.;  W.  H.  Fisher,  T.  B.  Wood’s 
Sons  Co.,  Chambersburg,  Pa.  F.  D. 
Mitchell,  New  York,  N.  Y.,  continues  as 
secretary-treasurer. 

The  attendance  at  the  convention  was 
quite  'large,  and  great  interest  was 
shown  in  the  program.  In  the  evenings 
entertainment  was  provided  for  mem- 
bers and  their  guests,  a dance  being 
held  on  Monday  and  a concert  on 
Tuesday. 
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National  Supply  and  Machinery  Dealers’  Association  in 
Seventeenth  Annual  Convention — Reduction  of  Over- 
head Expense  the  Greatest  Problem  of  the  Dealer 


The  National  Supply  and  Machinery 
Dealers’  Association  devoted  its  open- 
ing session  largely  to  discussing  the 
business  situation  with  relation  to  ma- 
chinery and  supplies.  President  Cran- 
nell  Morgan,  of  the  Hardware  & Supply 
Co.,  Akron,  dealt  in  his  address  with 
the  problems  • that  now  face  the  ma- 
chinery dealer.  He  spoke  of  the 
activities  of  the  dealer  during  the  war 
and  the  period  immediately  following 
it.  _ Although  expenses  incurred  in 
selling  were  very  high  during  that 
period,  the  margin  on  which  business 
was  conducted  was  held  practically 
constant  because  of  the  large  volume 
of  the  business.  Now,  however,  the 
volume  is  so  small  that  reduction  of  the 
overhead  expense  is  necessary  in  order 
to  make  business  again  profitable. 
More  rapid  turnover  and  conditions  of 
trading  with  the  manufacturers  that 
are  at  least  as  favorable  as  must  be 
extended  to  the  customers,  are  the  chief 
means  of  making  trading  safe  in  the 
near  future. 

The  report  of  the  secretary,  Thomas 
A Fernley,  gave  a resume  of  the  year’s 
work  and  the  prospects  for  the  future. 
The  attitude  of  the  government  toward 
the  work  of  trade  associations  was 
given  attention,  as  well  as  Federal  tax 
problems.  The  price  position  in  the 
industry  and  the  matter  of  overhead 
expense  received  particular  mention. 

A discussion  and  interchange  of  in- 
formation that  brought  out  many  in- 
teresting facts  regarding  business  con- 
ditions then  followed.  Most  of  the 
members  have  now  greatly  reduced 
their  stocks  of  merchandise,  and  have 
consequently  reduced  overhead  expense. 
A faster  turnover  seems  necessary  in 
order  to  survive  the  existing  conditions. 
Although  most  of  the  dealers  aim  to 
handle,  in  the  main,  goods  on  which 
the  investment  can  be  turned  over  four 
times  a year,  few  of  them  have  been 
able  to  obtain  this  rate. 

The  members  as  a group  stated  that 
business  had  improved  somewhat,  and 
they  believed  that  it  would  continue  to 
do  so  for  some  time.  However,  because 
of  the  condition  of  the  market  and  the 
smallness  of  margins,  averaging  only 
10  per  cent  on  most  lines,  inventories 
and  overhead  must  be  watched  with 
the  greatest  care  for  several  years  to 
come.  Although  it  was  believed  that 
a reinstatement  by  the  manufacturers 
of  pre-war  selling  terms  and  conditions 
was  desirable  for  stability,  it  is  not 
now  possible  of  attainment. 

On  Monday  afternoon  a session  was 
held  jointly  with  the  American  Supply 
and  Machinery  Manufacturers’  Associa- 
tion, as  just  related. 

The  session  on  Tuesday  morning  was 
devoted  to  talks  by  manufacturers  giv- 
ing information  regarding  such  busi- 
ness conditions  as  supply  and  demand, 
raw  material,  labor,  present  consump- 
tion and  the  prospects  for  consumption 
and  prices  in  the  future.  J.  H. 
Williams,  president  of  J.  H.  Williams 
& Co.,  Brooklyn,  spoke  of  conditions  in 
the  drop-forging  industry.  Mr.  Wil- 
liams urged  co-operation  between 
dealers  and  manufacturers  in  order 
that  a firm  basis  for  transactions  could 
be  developed.  He  stated  that  the  drop- 


forging industry  was  at  present  greatly 
disorganized.  He  expected  that  the 
deflation  that  remains  to  be  done  would 
occur  gradually  and  that  further  revival 
would  be  necessary  before  additional 
liquidation  would  occur.  He  expressed 
the  belief  that  the  next  tendency  in 
prices  in  his  line  would  be  upward. 

Conditions  in  the  twist-drill  industry 
were  described  by  Robert  S.  Carter, 
sales  manager  of  the  Whitman  & 
Barnes  Manufacturing  Co.,  of  Akron.  It 
was  shown  by  the  speaker  that  present 
prices  of  twist  drills  are  below  the 
cost  of  manufacturing  and  selling  them, 
and  that  the  next  price  movement  must 
logically  be  upward  in  order  that  the 
industry  may  survive.  The  volume  of 
sales  at  the  present  time  is  increasing. 
Mr.  Carter  advocated  a bigger  margin 
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on  which  to  do  business,  as  well  as 
very  liquid  stocks  for  the  jobber.  He 
spoke  favorably  of  the  European  plan 
of  selling  goods,  in  which  the  buyer 
pays  directly  for  each  extra  service 
that  is  given  him,  instead  of  caring 
for  all  service  costs  in  tkfe  original 
price. 

Irving  W.  Lemaux,  president  of  the 
Indianapolis  Brush  and  Broom  Manu- 
facturing Co.,  Indianapolis,  stated  that 
since  manufacturing  costs  are  rising, 
it  was  logical  to  expect  ati  increase  in 
selling  price.  Business  is  increasing 
in  volume  at  the  present  time,  so  that 
Mr.  Lemaux  was  optimistic  as  to  the 
future. 

A general  survey  of  business  was 
given  by  Wallace  L.  Pond,  domestic 
sales  manager  of  the  Nicholson  File 
Co.,  Providence.  Mr.  Pond  pointed  to 
the  large  sums  now  being  released  by 
the  railroads  for  supplies,  to  the  better 
conditions  prevailing  in  the  agricul- 
tural regions,  and  to  the  improvement 
in  business  conditions  and  employment 
quite  generally.  The  advantages  of 
simplification  of  stocks  were  brought 
out  by  an  example  taken  from  his  own 
concern. 

W.  W.  Sanderson,  general  sales  man- 
ager of  the  Carborundum  Co.,  Niagara 
Falls,  said  that  conditions  in  the  abra- 
sive industry  seemed  somewhat  better 
in  1922  than  they  were  in  1919.  Since 


there  is  too  much  of  a gap  between, 
manufacturing  and  sales  organizations, 
Mr.  Sanderson  urged  greater  co-opera- 
tion. He  recommended  that  business 
conditions  and  prospects  be  carefully 
analyzed,  in  order  to  arrive  at  a safe 
basis  for  continuing  operations. 

The  session  was  closed  by  A.  T. 
Simonds  of  the  Simonds  Manufacturing 
Co.,  Fitchburg,  Mass.,  who  told  of  the 
value  of  applying  sound  economic  prin- 
ciples to  the  conduct  of  business. 

On  Tuesday  afternoon  the  subject  of 
the  readjustment  of  overhead  expense 
to  meet  changed  conditions  incident  to 
lower  prices  and  slow  business  was  dis- 
cussed by  the  members  at  large.  It 
developed  that  one  of  the  principal 
means  of  modifying  the  current  diffi- 
culties lay  in  the  simplification  of  the 
variety  of  goods  manufactured.  It 
was  recommended  that  information  be 
exchanged  locally  in  credit  matters,  so 
as  to  mutually  protect  the  dealers.  The 
giving  of  cash  premiums  also  received 
attention. 

The  association  desired  to  call  to  the 
attention  of  government  bodies  such  as 
the  Federal  Trade  Commission,  the  right 
of  the  supply  trade  to  be  recognized  in 
its  service  of  distributing  goods.  It 
adopted  a resolution  to  ask  for  a setting 
aside  or  a modification  of  the  order 
given  recently  in  the  Mennen  case.  The 
sentiment  was  that  the  manufacturer 
should  be  free  to  set  selling  prices  for 
his  dealers,  provided  that  he  does  not 
enjoy  a monopoly  in  his  field. 

In  the  closing  session  on  Wednesday 
morning  the  dealers  talked  chiefly  on 
the  compensation  and  the  handling  of 
salesmen.  It  developed  that,  in  general, 
city  salesmen  do  not  receive  credit  for 
sales  to  their  customers  unless  they 
actually  take  the  orders,  although 
country  salesmen  receive  credit  for  all 
sales  made  in  their  territory  even  if 
they  do  not  actually  write  the  orders 
themselves. 

The  following  officers  were  elected 
for  the  ensuing  year:  President,  W.  J. 
Radcliffe,  of  E.  A.  Kinsey  Co.,  Cin- 
cinnati; first  vice-president,  L.  H. 
Swind,  Swind  Machinery  Co.,  Philadel- 
phia; second  vice-president,  B.  H. 
Ackles,  of  the  T.  B.  Rayl  Co.,  Detroit; 
executive  committee,  F.  Alexander 
Chandler,  of  Chandler  & Farquhar  Co., 
Boston;  H.  C.  Ellsworth,  of  the  White 
Tool  and  Supply  Co.,  Cleveland;  and 
George  F.  Root  of  Root,  Neal  & Co., 
Buffalo.  Thomas  A.  Fernley  of  Phila- 
delphia continues  as  secretary-treasurer 
and  T.  James  Fernley  as  advisory 
secretary-treasurer. 

Post  Office  Gets  $376,500 
for  Canceling  Machines 

The  House  and  Senate  conferees  on 
the  postoffice  appropriation  bill  for  the 
next  fiscal  year  have  agreed  on  $376,500 
for  canceling  machines  for  the  postal 
service,  instead  of  $350,000  as  originally 
provided  by  the  House.  Of  this  amount 
it  is  specified  that  $26,500  shall  be  used 
for  the  purchase  and  installation  of  a 
letter  distributing  machine,  if  on  tost 
such  a machine  is  found  to  be  satis- 
factory and  efficient.  The  conferees 
eliminated  the  provision  that  postal 
funds  shall  not  be  expended  for  the 
purchase  or  repair  of  any  commodity 
which  can  be  manufactured  or  repaired 
at  the  nearest  available  government 
arsenal  or  navy  yard  for  less. 
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All  the  markets  moved  logically  last 
week.  Commodities,  which  are  just  com- 
mencing to  reflect  the  general  recovery 
of  confidence,  were  firm  with  an  upward 
tendency,  but  stocks  and  bonds,  some 
of  which  were  from  30  to  50  per  cent 
over  the  lowest  prices  reached,  were 
reactionary. 

This  was  entirely  natural.  The  strong- 
est man  grows  weary  and  must  rest. 
No  market  can  advance  uninterruptedly 
and  a period  of  quiescence  for  the  diges- 
tion of  the  enormous  bond  issues  re- 
cently placed  was  long  overdue.  It  ap- 
ears  to  have  arrived  last  week  and  the 
76,000,000  Federal  Land  Bank  20-year 
bonds  which  were  sold  on  a 41  per  cent 
basis  in  a day  seem  to  have  been  the 
bonne  bouche  that  created  a conscious- 
ness of  satiety.  Subsequent  offerings 
were  smaller  and  were  not  so  well  taken 
and  it  is  said  that  other  issues  planned 
for  the  near  future  have  been  put  in 
cold  storage  for  a while.  Concurrently 
and  consequently  there  was  some  liqui- 
dation of  speculatively  held  stocks 
which  was  perhaps  accelerated  by 
failure  of  two  relatively  unimportant 
brokerage  houses.  But  in  so  far  as  the 
security  markets  are  concerned  the  halt 
was  perfectly  normal  and  is  not  to  be 
construed  as  indicating  any  change  in 
fundamental  conditions.  The  course  of 
prices  on  the  Stock  Exchange  generally 
foreshadows  a commercial  revival  or 
contraction. 

Revival  to  Last 

The  revival  in  general  business  that 
is  just  beginning  has  been  indicated  in 
the  stock  market  for  the  last  three 
months.  Even  if  it  were  destined  to  be 
short  lived  it  would  continue  through 
the  summer  and  there  are  many  reasons 
why  it  should  last  much  longer.  Of 
these  the  most  important  is  that  the 
nation’s  shelves  are  bare  and  many  of 
its  people  inadequately  housed. 

The  ease  of  money  has  started  a 
movement  to  correct  these  conditions 
that  cannot  possibly  be  completed  with- 
in a year  and  for  that  time  at  least  ac- 
tivity will  continue  and  labor  will  be  em- 
ployed. The  stock  market  will  mean- 
while go  up  and  down,  but  no  disastrous 
break  is  probable  until  bank  reserves 
and  the  money  market  signalize  a pros- 
pective shortage  of  credit  and  even  then 
it  is  likely  that  the  signals  will  be  for 
a time  ignored. 

As  justifying  this  prognosis,  there  is 
to  be  noted  continued  strength  in  cotton 
and  cotton  goods,  wool  and  woolen 
goods,  wheat  and  corn,  iron,  steel  and 
copper,  burlaps  and  jute,  silk,  linen  and 
flax,  hides  and  leather,  and  several  other 
less  important  staples.  Coffee  is  lower 
because  the  bearish  significance  of  the 
Brazilian  coffee  loan  is  commencing  to 
be  understood,  but  sugar  and  rubber, 
though  stationary,  are  daily  getting  into 
a stronger  position. 

As  was  the  case  last  week  the  firm- 
ness in  each  instance  is  attributed  to 
some  technical  trade  influence  or  de- 


velopment, but  the  movement  is  too  in- 
clusive to  be  adequately  explained  by 
technicalities.  The  broader  basis  upon 
which  it  rests  is  the  abundance  of  credit 
that  first  made  it  possible  to  sell  billions 
of  bonds  and  is  now  reflected  in  the  ex- 
penditure of  the  money  received  for 
these  bonds  for  the  construction,  equip- 
ment and  goods  of  which  society  was  in 
need  and  in  the  fabrication  of  which 
labor  is  employed. 

A Boom  Coming 

The  cycle  that  embraces  these  se- 
quences extends  far  beyond  that  with- 
in which  the  stock  market  moves  and 
as  it  is  altogether  unlikely  that  it  will 
be  completed  within  the  year  I see  no 
reason  to  doubt  that  the  business  ac- 
tivity due  about  July  1 will  continue 
through  next  winter.  It  is,  indeed, 
quite  possible  that  we  may  have  a 
secondary  boom  in  the  stock  market  as 
the  money  spent  gets  into  circulation 
and  passes  back  into  the  banks  through 
the  channels  of  trade. 

The  possibility  of  such  a boom  is  per- 
haps increased  by  the  gain  of  $10,- 
500,000  in  gold  shown  in  the  weekly 
statement  of  the  Federal  Reserve  Sys- 
tem. As  a result  the  reserve  ratio  is 
slightly  higher  at  77.3  per  cent  against 
76.7  at  the  end  of  the  previous  week. 
This  renewed  influx  of  gold  is  a distinct 
surprise  and  if  it  continues,  which  seems 
hardly  possible,  the  advance  in  interest 
rates  that  some  expect  is  likely  to  be 
deferred.  The  merger  of  Mr.  Schwab’s 
Bethlehem  Steel  Corporation  with  the 
Lackawanna  Steel  Company,  involving 
as  it  does  properties  capitalized  for 
nearly  $400,000,000,  is  another  incident 
that  may  excite  the  speculative  imagi- 
nation. 

For  the  present  the  financial  world 
seems  a little  less  disposed  to  ignore 
the  muddle  at  Genoa  and  the  various 
other  clouds  to  which  I have  previously 
called  attention.  Their  passing  may 
therefore  end  the  hesitancy  that  now 
prevails  among  the  mercurial  specula- 
tors in  the  security  markets. 

For  we  must  never  forget  that  even 
the  blackest  clouds  are  dissipated  in 
time  and  it  is  in  order  to  observe  that 
the  textile  strike  seems  nearer  an  end 
than  for  some  weeks  and  that  an  ad- 
vance of  $1  a ton  in  the  price  of 
bituminous  coal  has  already  reinvigor- 
ated the  previously  languid  effort  that 
the  Government  was  making  to  settle 
the  coal  strike.  There  is  also  some 
reason  to  hope  that  President  Harding’s 
fabian  policy  of  opposition  to  the  bonus 
bill  may  defeat  it,  though  this  is  doubt- 
ful. As  to  Genoa  all  that  can  be  said  is 
that  the  inconclusiveness  of  the  con- 
ference leaves  things  about  where  they 
were  and  that  some  good  and  no  harm 
has  been  done  by  the  exchange  of  views. 

The  relative  strength  of  sterling  as 
compared  with  francs  and  marks  would 
indicate  that  the  shrewd  judges  of  in- 
ternational credit  who  dominate  the 
market  for  foreign  exchange  do  not 


consider  that  Great  Britain’s  financial 
position  has  been  impaired  by  the  im- 
broglio at  Genoa,  and  in  the  United 
States  despite  the  “ancient  grudge” 
there  is  a feeling  that  Europe  will  some- 
how muddle  through  if  the  British  Em- 
pire stands. 

In  Germany  the  complete  demoneti- 
zation of  the  mark  seems  only  a ques- 
tion of  a short  time  unless  she  can  get 
a large  foreign  loan,  for  according  to 
the  statement  of  May  6 the  paper  cur- 
rency outstanding  amounted  to  141,- 
000,000,000  marks.  This  is  an  increase 
of  10,000,000,000  marks  in  the  last 
fortnight. 

No  review  of  the  week  would  be  com- 
plete that  did  not  include  an  allusion  to 
the  dinner  to  which  President  Harding 
has  invited  the  chief  railway  executives 
of  the  country.  It  is  reported  and  be- 
lieved that  he  intends  to  urge  an  im- 
mediate and  substantial  reduction  in 
freight  and  passenger  rates.  If  this  be 
true  and  his  recommendation  is  accepted 
the  effect  upon  business  will  probably 
be  electrical,  for  modern  commerce  is 
directly  dependent  upon  transportation 
and  its  cost.  It  is  in  fact  doubtful 
whether  either  the  business  men  or  the 
railway  officers  realize  what  an  increase 
in  both  the  volume  of  goods  handled 
and  the  carriers’  net  and  gross  revenue 
would  follow  a substantial  reduction  in 
rates. 

Would  Stimulate  Business 

The  earnings  of  the  roads  are  largely 
dependent  upon  the  density  of  traffic 
and  the  consumptive  power  of  the 
country  is  mainly  a question  of  the  cost 
at  which  its  products  can  be  distributed 
to  its  markets. 

A reduction  in  railway  rates  sufficient 
to  be  really  appreciable  would  give  a 
stimulus  to  business  that  would  be 
nation  wide  and  it  is  to  be  hoped  that 
the  President  will  continue  to  use  the 
influence  of  his  great  office  to  secure  it. 

In  some  cases  the  present  tariff 
penalizes  the  enterprise  of  those 
pioneers  who  are  trying  to  develop  the 
remoter  sections  of  the  country,  by 
freight  charges  that  exceed  the  value 
of  the  article  carried. 

The  result  has  been  bankruptcy  for 
some  of  those  who  are  distant  from  the 
consuming  centers  where  there  is  con- 
gestion, unemployment  and  unrest  be- 
cause the  cost  of  transportation  is  a 
centripetal  influence  that  prevents  the 
distribution  of  the  population. 


Navy  Wants  Brass 

The  Navy  Department  has  called  for 
bids  covering  the  following:  Naval 
rolled  brass  bar.  36,618  lb.:  commercial 
brass  bar,  4,976  lb.:  cast  brass  billets, 
50  lb.;  brass  welding  rods,  146  lb.; 
bronze  rivet  rod,  13,405  lb.;  bronze 
phosphor  bar,  20  lb.;  bronze  manganese 
bar,  6,062  lb.;  copper  bar,  1,776  lb.; 
copper,  phosphor  ingot,  485  lb.;  muntz- 
metal  bar,  3,749  lb. 
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The  Trend  of  Business  Im- 
provement-Plants 
Resuming 

The  Commercial  Steel  Casting  Co., 
Marion,  Ohio,  manufacturer  of  open- 
hearth  steel  castings,  is  operating  at 
maximum  capacity  under  the  greatest 
volume  of  business  ever  experienced. 
Work  has  been  commenced  on  an  ad- 
dition to  double  the  present  capacity. 

The  Motor  Products  Corporation, 
Ann  Arbor.  Mich.,  has  adopted  a night 
schedule  of  operation  at  its  plant,  in 
addition  to  regular  day  work. 

The  Delaware  & Hudson  Railroad  Co. 
has  resumed  operations  at  its  shops  at 
Carbondale,  Pa.,  following  a shut  down 
for  several  weeks. 

The  Maxwell  Motor  Co.,  Detroit, 
Mich.,  has  added  about  1,000  men  to  its 
working  force  during  the  past  fort- 
night, bringing  operations  at  the  plant 
ap  to  full  capacity  on  an  increased 
working  basis  of  300  cars  a day. 

The  Perry-Fay  Co.,  Elyria,  Ohio, 
manufacturer  of  capscrews,  bolts,  etc., 
has  adopted  a full  time  operating 
schedule  at  its  plant,  giving  employ- 
ment to  the  regular  working  force. 

The  Reading  Iron  Co.,  Reading,  Pa., 
has  resumed  operations  at  its  plant  at 
Birdsboro,  Pa.,  devoted  to  the  produc- 
tion of  nails,  etc.  The  mill  has  been 
closed  down  for  about  twenty-four 
months. 

The  Michigan  Screw  Co.,  Lansing, 
Mich.,  is  advancing  production  at  its 
plant  and  adding  a large  number  of 
men  to  the  working  force.  About  100 
automatic  screw  machines,  idle  for 
more  than  fifteen  months,  have  been 
placed  in  service. 

The  Gardner  Motor  Co.,  St.  Louis, 
Mo.,  has  increased  production  to  a basis 
of  1,500  cars  during  May,  as  compared 
with  an  output  of  1,050  automobiles 
daring  April.  Additions  are  being 
made  to  the  working  force. 

The  Hoover  Steel  Ball  Co.,  Ann  Ar- 
bor, Mich.,  is  increasing  operations  at 
its  plant  and  about  fifty  men  have  re- 
cently been  added  to  the  working  force. 

The  Dort  Motor  Car  Co.,  Flint, 
Mich.,  has  increased  production  to  a 
basis  of  100  cars  per  day,  as  com- 
pared with  an  output  of  40  cars  daily 
m March.  Large  additions  have  been 
made  in  the  working  force  and  all  de- 
partments are  running  full. 

The  Western  Automatic  Machine 
Screw  Co.,  Elyria,  Ohio,  has  adopted  a 
full  time  operating  basis  at  its  plant, 
giving  employment  to  the  regular 
working  quota. 

The  Railway  Steel  Spring  Co.,  New 
York,  is  increasing  production  at  its 
plants  at  Depew  and  Hudson,  N.  Y., 
and  at  other  points.  A night  shift  has 
been  inaugurated  in  a number  of  de- 
partments and  additions  made  to  the 
working  force. 

The  Slatington  Iron  and  Steel  Co., 
Slatington,  Pa.,  has  reopened  all  de- 
rtments  at  its  plant,  some  of  which 
ve  been  closed  for  more  than  two 
years. 

The  Fox  Furnace  Co.,  Elyria,  Ohio, 
has  adopted  a capacity  schedule  at  its 
plant,  with  orders  on  hand  to  insure 
this  basis  for  some  time  to  come. 

Dodge  Brothers,  Detroit,  Mich.,  have 
increased  the  working  force  to  about 


13,000  men,  with  all  departments  run- 
ning full  time,  on  an  average  basis  in 
excess  of  600  automobiles  a day. 

The  Production  Foundries  Co.,  Ann 
Arbor,  Mich.,  has  increased  operations 
to  a 100  per  cent  basis,  with  full  time, 
full  working  force  employment  in  all 
departments. 

The  Atchison,  Topeka  & Santa  Fe 
Railway  Co.,  has  advanced  operations 
to  a full  time,  six-day  week  basis  at  its 
car  shops  at  Cleburne,  Tex.,  following 
a five-day  week  schedule  for  some  time 
past.  Production  has  also  been  re- 
sumed at  the  locomotive  shops  of  the 
local  plant. 

Jones,  MacNeal  & Camp  have  started 
operations  in  the  new  factory  at  War- 
saw, Ind.  The  company  moved  from 
Chicago  about  a month  ago  and  has 
been  busy  setting  up  machinery  and 
arranging  equipment  for  several  weeks. 
The  plant  will  manufacture  electric 
drills.  It  is  expected  that  the  working 
force  will  be  gradually  enlarged. 


Chicago  Letter 

In  general,  business  conditions  in  the 
Western  machine  tool  industry  continue 
to  show  an  improvement  and  the  out- 
look is  very  optimistic.  Inquiries  con- 
tinue to  out-number  the  amount  of  or- 
ders booked.  The  recent  activities  on 
the  part  of  the  automotive  industries 
in  buying  machine  tools,  and  a report 
which  comes  from  a reliable  source  that 
the  Santa  Fe  Railroad  will  place  a num- 
ber of  orders  by  June  1,  are  two  of  the 
facts  which  help  make  the  outlook  opti- 
mistic at  the  present  time. 

Although  most  plants  have  not  even 
given  a thought  to  the  present  coal 
strike  a few  of  them  have  stated  that 
they  will  not  be  able  to  continue  to  sell 
at  the  present  prices  if  they  are  forced 
to  get  their  coal  from  the  East. 

Tbe  Chicago,  Indianapolis  & Louis- 
ville is  inquiring  for  a 5-ft.  radial  drill. 
The  Chicago,  Milwaukee  & St  Paul  is 
inquiring  for  a 44-in.  vertical  boring 
mill,  and  a 36-in.  lathe.  To  date  the 
Illinois  Central  has  not  made  a single 
inquiry  for  machine  tools,  but  at  the 
present  time  is  asking  for  bids  on  five 
passenger  cars  72-ft.  long  and  has 
placed  an  order  for  110  tons  of  bridge 
steel  with  the  Truscon  Steel  Co.,  for 
use  in  a bridge  at  Homewood,  111.  There 
is  also  a report  that  the  C.  I.  & L.  has 
ordered  3,000  tons  of  rails  from  the 
Illinois  Steel  Company. 

The  Board  of  Education  of  Chicago 
recently  awarded  a contract  to  A.  & E. 
Anderson,  19  South  La  Salle  St.,  for 
the  construction  of  a $3,000,000  addition 
to  the  Crane  High  School. 

The  Bates  Valve  Co.  recently  pur- 
chased eight  hundred  feet  frontage  on 
83d  St.,  South  Chicago,  HI.  They  are 
contemplating  the  erection  of  a factory 
and  will  consolidate  their  four  plants 
now  located  at  various  points. 

The  Strongheart  Company,  1516 
South  Wabash  Ave.  recently  purchased 
from  the  Stringer  Brothers  Foundry 
Co.  the  two-story  factory  building  at 
2944  West  Lake  St.,  which  will  be  used 
for  their  business. 

The  Mt.  Vernon  Car  Manufacturing 
Co.,  Mt.  Vernon,  111.,  has  awarded  a 
contract  to  the  Hughes-Foulkrod  Co., 
Pittsburgh,  Pa.,  for  the  construction  of 
a one-story  foundry  for  the  production 
of  iron  and  other  metal  castings;  it  is 
estimated  to  cost  about  $250,000  in- 
cluding equipment. 


Heald  Machine  Co.  Salesmen 
Hold  Conference  in 
Worcester  Plant 

A three-day  conference  of  salesmen 
was  held  at  the  office  and  plant  of  the 
Heald  Machine  Co.,  Worcester,  Mass., 
May  8,  9 and  10,  which  was  attended 
by  the  company’s  salesmen  from  all 
parts  of  the  country.  The  objects  of 
the  conference  were  to  promote  a 
mutual  understanding  between  the  men 
and  management,  to  get  a line  on  busi- 
ness conditions,  by  direct  contact  with 
the  representatives,  and  to  demonstrate 
to  the  men  the  new  machines  recently 
added  to  the  Heald  line. 

Business  sessions  were  held  morning 
and  afternoon,  at  which  the  executives 
of  the  company  addressed  the  men  with 
reference  to  the  business  of  the  past 
year,  and  prospects  for  the  future.  In- 
dividual problems  of  the  men  and  their 
relations  to  the  company  were  dis- 
cussed and  a general  plan  of  campaign 
mapped  out  for  the  ensuing  year  and 
covering  all  sales  problems. 

The  intervening  periods  were  taken 
up  with  tours  of  inspection  about  the 
plant  and  in  detailed  study  of  the  con- 
struction and  capabilities  of  the  new 
machines.  The  machines  were  run 
under  test  upon  regular  commercial 
work  in  order  that  the  men  might  be- 
come thoroughly  familiar  with  the  set- 
up and  operation  of  them  and  thus 
be  in  position  to  advise  prospective 
customers  as  to  what  to  expect  in  the 
way  of  output 


Recommendations  for  Educa- 
tion of  Engineers 

A closer  co-operation  between  schools 
and  colleges  of  engineering,  and  the 
industries  which  depend  on  them  for 
educational  support,  was  the  recom- 
mendation made  by  the  committee  on 
Commercial  Engineering  of  the  United 
States  Bureau  of  Education.  The  com- 
mittee held  its  second  conference  in 
the  Carnegie  Institute  of  Technology, 
Pittsburgh,  Pa.,  on  May  1 and  2.  Three 
group  sessions  were  held.  The  first  was 
presided  over  by  George  W.  Dowrie, 
dean  of  the  school  of  business.  Uni- 
versity of  Minnesota;  the  second  by 
Fred  M.  Feiker,  vice-president  of  the 
McGraw-Hill  Co.,  Inc.;  and  the  third 
by  L.  W.  Wallace,  executive  secretary 
of  the. Federated  American  Engineering 
Societies.  At  the  close  of  the  discus- 
sion the  conference  adopted  the  fol- 
lowing report; 

“The  Conference  recommends  that 
colleges  of  engineering  and  of  business 
adopt  the  following  procedure  in  de- 
veloping business  training  of  engineers 
and  the  engineering  training  of  business 
men; 

(a)  Secure  the  co-operation  of  indus- 
try in  defining  standard  terminology 
and  specifications  of  the  requirements 
of  industry. 

(b)  Analyze  the  specifications  of  the 
requirements  of  industry  to  determine 
what  are  the  fundamentals  that  must 
be  taught,  and  organize  the  instruction 
accordingly. 

(c)  Study  and  experiment  with  ways 
and  means  of  discovering  native  bent 
and  of  measuring  proficiency,  that  every 
student  may  be  guided  into  a career 
of  maximum  achievement. 


Digitized  by  LaOOQie 


760f 


AMERICAN  MACHINIST 


Vol.  56,  No.  2® 


Business  Items 


The  control  of  the  Republic  Truck 
Co.,  Cleveland,  Ohio,  has  been  acquired 
by  J.  0.  Eaton  and  a group  of  associ- 
ates, who  will  operate  the  factory.  The 
transaction  includes  the  control  of  the 
Torbensen  Axle  Co.,  also  of  Cleveland. 

The  New  York  office  of  Etabliss- 
ments  Horstmann,  of  Paris,  France, 
has  been  discontinued. 

Metal  & Thermit  Corporation,  New 
York,  announces  the  removal  of  its 
Pittsburgh  branch  office  from  1427 
Western  Ave.,  to  801-807  Hillsboro  St., 
Corliss  Station,  Pittsburgh. 

The  Steel  Tank  and  Pipe  Co.,  capi- 
talized at  $250,000  has  filed  articles  of 
incorporation  with  the  county  clerk  at 
Oakland,  Cal.,  and  will  do  a general 
business  in  steel,  iron  and  other  metal 
products.  Directors  are:  C.  H.  Rams- 
den,  709  Santa  Ray  Ave.,  Oakland;  W. 
F.  Focha,  Piedmont,  Cal.;  and  Claire 
A.  P.  Duffie. 

Perrine  & Maloney,  Railway  Ex- 
change Bldg.,  Chicago,  have  been  ap- 

Eointed  to  handle  the  products  of  the 
ancaster  Steel  Products  Co.,  of  De- 
troit, in  the  Chicago  district.  The  May- 
nard French  Steel  Co.,  Mercantile  Li- 
brary Bldg.,  Cincinnati,  has  been 
appointed  representative  in  that  city. 

The  Auto  Disel  Piston  Ring  Co.,  New 
Haven,  Conn.,  has  recently  been  incor- 
porated under  the  laws  of  Connecticut, 
to  manufacture  and  sell  piston  rings, 
auto  and  gas  engine  accessories  and  de- 
vices. The  capital  stock  of  the  new 
concern  is  $25,000,  and  the  incorpora- 
tors are:  J.  E.  Megson,  Catskill,  N.  Y.; 
R.  D.  Smith,  Cleveland,  Ohio;  L.  Austin, 
New  Haven.  A meeting  will  be  held 
shortly  and  the  company  will  begin  pro- 
duction soon. 

We  have  received  a copy  of  the  first 
volume  of  the  “Jasco  Driller,”  home- 
organ  of  the  James  Clark,  Jr.  Electric 
Co.,  Inc.,  of  Louisville,  Ky.  Mr.  Clark, 
who  is  president  of  the  company,  writes 
an  interesting  message  to  users  of  port- 
able drills ; the  paper  also  contains  some 
useful  hints  on  ordering  such  drills. 

Dwight  P.  Robinson  & Co.,  New  York, 
has  been  awarded  the  contract  for  the 
construction  of  a building  to  accommo- 
date the  American  exhibits  at  the 
Brazilian  Centennial  Exposition,  to  be 
held  in  Rio  de  Janeiro  beginning  Sept. 
7.  The  building.,  which  will  be  the 
“unofficial”  exhibit  building,  will  be 
constructed  of  American  materials  as 
far  as  possible. 

The  United  States  Steel  Corporation 
has  started  the  construction  of  a tube 
mill  at  Gary,  Ind.,  which  it  is  reported 
will  cost  $15,000,000.  It  is  expected 
that  the  plant  will  be  operating  by  the 
end  of  1922. 

Employees  of  the  Deane  plant  of  the 
Worthington  Pump  and  Machinery  Cor- 
poration, Holyoke,  Mass.,  celebrated 
April  21  the  forty-first  anniversary  of 
entrance  of  the  manager,  Charles  L. 
Newcomb,  into  the  employ  of  the 
concern. 

The  Canton  Rim  Co.,  has  purchased 
the  plant  of  the  F.  R.  Fortune  Tool 
Co.,  at  Wooster,  Ohio.  An  addition  will 
be  made  to  the  present  buildings,  in- 
creasing the  production  capacity  at 
least  50  per  cent. 


The  American-LaFrance  Fire  Engine 
Co.,  with  manufacturing  plants  in 
Elmira  and  Bloomfield,  N.  J.,  has  moved 
its  offices  in  New  York  City  from  250 
West  54th  St.,  to  the  Fisk  Building  at 
57th  St.  and  Broadway. 

Shipments  from  the  factory  of  the 
Franklin  Automobile  Co.,  Syracuse, 
N.  Y.,  during  the  first  twenty  days  of 
April  were  not  only  greater  than  those 
for  last  year,  but  also  set  up  a mark 
that  has  not  been  reached  before  dur- 
ing the  same  period  in  the  history  of 
the  Franklin  car. 

The  Hammond  Steel  Co.,  Syracuse, 
N.  Y.,  has  been  sold  for  $50,000  to  the 
Sizer  Steel  Co.,  of  Buffalo,  N.  Y.,  at  a 
receiver’s  sale.  The  new  company  is  to 
be  known  as  the  Syracuse  Steel  Co.,  but 
is  to  be  merged  with  the  buying  cor- 

oration.  The  Sizer  company  produces 

igh-grade  steel  tubing.  The  Syracuse 
plant  is  to  be  equipped  for  the  produc- 
tion of  smaller  tubing  than  the  Buffalo 
plant  of  the  concern. 

The  Patterson-Kelly  Co.,  manufac- 
turers of  heating  apparatus,  has  re- 
moved its  New  York  City  office  to  101 
Park  Ave. 

The  Shanklin  Equipment  Co.,  Spring- 
field,  Mass.,  has  contracted  to  supply 
cars  of  the  London  Tramways,  Ltd., 
London,  Eng.,  with  their  machines  for 
the  issuance  of  zone  tickets  and  auto- 
matic adding  of  the  fares  collected. 
Alfred  L.  Chase,  chief  mechanic,  will 
go  to  England  to  install  the  device,  the 
first  lot  of  which  will  be  shipped  in 
a few  weeks. 

The  McKeesport  plant  of  the  National 
Tube  Co.,  of  Syracuse,  N.  Y.,  has  re- 
sumed operations  on  a 100  per  cent 
production  schedule. 

Following  the  merger  of  the  Hudson 
Motor  Car  Co.  and  the  Essex  Motors, 
Inc.,  into  one  company  under  the 
Hudson  name,  a production  schedule 
has  been  arranged  calling  for  24,000 
Hudson  automobiles,  and  25,000  Essex 
cars  during  the  year.  Plant  operations 
will  be  at  capacity. 


Frank  Adams,  of  the  Whitin  Ma- 
chine Works,  manufacturers  of  textile 
machinery,  Whitinsville,  Mass.,  has 
left  for  a business  trip  into  Mexico. 

William  Ferguson,  of  the  Whitin 
Machine  Works,  Whitinsville,  Mass., 
left  recently  for  Europe,  where  he  will 
be  engaged  in  the  interests  of  the  com- 
pany for  the  next  three  months.  Mr. 
Ferguson,  will  journey  through  France, 
Italy  and  Spain. 

W.  W.  Brasier,  has  been  appointed 
general  manager  of  hardware  sales  of 
the  Yale  & Towne  Manufacturing  Co., 
Stamford,  Conn.  Mr.  Brasier  has 
been  with  the  company  since  1906. 

Robert  H.  Newman,  of  Bridgeport, 
Conn.,  has  been  appointed  temporary 
receiver  of  the  Morris  Metal  Products 
Co.,  Bridgeport,  Conn. 

Robert  C.  Morris,  of  New  York 
City,  purchased  the  assets  of  the  Hart- 
ford AutomatV  Parts  Co.,  Hartford, 
Conn.,  at  the  auction  held  May  3.  The 
purchase  price  was  $350,000,  and  it  is 
understood  Mr.  Morris  represented  the 
creditors  of  the  company. 


Horace  Armstrong  has  been  ap- 
pointed sales  manager  of  the  Arm- 
strong Bros.  Tool  Co.,  Chicago,  I1L 

W.  M.  Sheets,  formerly  of  the 
Miami  Cycle  Works,  has  been  made 
sales  manager  of  the  Lomar  Manufac- 
turing Co.,  Middletown,  Ohio.  Mr. 
Sheets  is  well-known  in  automotive 
fields. 

L.  S.  Love,  formerly  vice-president 
and  general  manager  of  Barbour,  Love 
& Woodward,  New  York,  has  resigned. 
No  announcement  of  Mr.  Love’s  plans 
for  the  future  has  been  made. 

R.  M.  Barwise,  who  for  the  past 
twelve  years  has  been  the  Eeastern 
representative  of  the  Diamond  Chain 
and  Manufacturing  Co.,  Indianapolis, 
Ind.,  has  opened  an  office  and  store- 
room at  18  Hudson  St.,  New  York  City. 
Mr.  Barwise  will  be  a distributor  for 
Diamond  block  and  roller  chains,  cus- 
tom made  sprockets  and  special  chains ; 
also  for  Philadelphia  gears  and 
sprockets. 


Obitixary 


George  M.  Howe,  metallurgic  expert 
and  author  of  many  books  on  that  sub- 
ject, died  at  his  home  in  Bedford  Hills, 
N.  J.,  on  May  14.  Mr.  Howe  had  been 
honored  by  the  British  Iron  and  Steel 
Institute  and  by  Franklin  Institute.  He 
was  president  of  the  American  Insti- 
tute of  Mining  Engineers  in  1893. 

John  H.  Patterson,  founder  of  the 
National  Cash  Register  Co.,  Dayton, 
Ohio,  died  suddenly  on  May  7,  while 
enroute  to  Atlantic  City.  Mr.  Patter- 
son was  president  and  manager  of  the 
company  which  he  organized  in  1884 
and  was  best  known  among  manufac- 
turers for  his  industrial  philanthropy. 

hi  .i1'  

Catalogs  Wanted 


The  Iron  City  Machine  Works,  Pueblo. 
Col.,  would  like  to  receive  catalogs  and  cir- 
culars from  manufacturers  of  Iron  and  steel 
products,  machinery,  tools  and  machine 
shop  equipment.  This  company  recently  ac- 
quired the  plant  of  the  Main  Street  Machine 
Shop,  in  Pueblo. 


National  Association  of  Office  Managers: 

Annual  meeting.  Washington,  T>.  C.,  Mas 
18  to  20.  Secretary,  P.  £.  Rowland. 

American  Society  for  Steel  Treating: 
Pittsburgh  Section  meeting.  Bureau  ol 
Mines  Auditorium,  Pittsburgh,  Pa.,  Maj 

25  and  26. 

American  Fonndrymen’a  Association: 
Annual  meeting,  Rochester,  N.  Y.,  week  of 
June  6.  Secretary,  C.  E.  Hoyt,  140  South 
Dearborn  St.,  Chicago,  IlL 

American  Bailway  Association:  Section 
III.  Mechanical:  Annual  meeting,  Atlantic 
City,  June  14  to  21.  (Formerly  the  Master 
Car  Builders  and  the  Association  of  Mas- 
ter Mechanics.) 

Society  of  Automotive  Engineers:  Sum- 
mer meeting.  White  Sulphur  Springs. 
W.  Va..  June  20  to  24.  C.  F.  Scott,  29 
West  39th  St.,  New  York  City,  is  chairman 
of  the  convention  committee. 

American  Society  for  Testing  Materials: 
Twenty-fifth  annual  meeting,  Chalfonte- 
Haddon  Hall  Hotel.  Atlantic  City.  June 

26  to  July  1.  Secretary,  C.  L.  Warwick. 
1315  Spruce  St„  Philadelphia,  Pa. 
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Condensed-Clipping  Index  of  Equipment 

Patented  Aug.  20,  1918 


YUr,  Machinists',  Swiveling  B«m,  "Nutyp" 

Ytlas  Vise  Co.,  Inc.,  Lowvllle,  N.  Y. 

"American  Machinist,”  January  26, 


1922 


Chuck,  Lathe.  Steel-Bodied 

Cushman  Chuck  Co.,  Hartford,  Conn. 

"American  Machinist,"  January 


26,  1922 


The  jaws  of  the  vise  are  3 in. 
wide  and  have  an  opening  of  3J 
in.  On  the  opposite  side  of  the 
screw  from  the  plain  jaws  is 
mounted  a pair  of  pipe  jaws 
with  a capacity  of  18  in.  diame- 
ter. There  is  a shearing  device  for 
cutting  stock  i in.  in  diameter. 
The  jaws  can  be  swung  about 
the  axis  of  the  screw  and  locked 
in  any  position.  The  whole  vise 
can  be  swung  about  a vertical 
axis  and  locked  in  position. 
Weight,  40  pounds. 


The  chuck  is  made  in  sizes  from  10 
to  30  in.  All  parts,  finished  to  master 
gages,  are  interchangeable.  The  screws 
have  a greater  length  of  bearing  than 
in  the  former  design.  The  thrust  bear- 
ing is  made  in  two  parts  and  completely 
encircles  the  screw'  midway  of  the 
screw  length.  The  stem  of  the  thrust 
bearing  is  round,  is  driven  into  a round 
hole  in  the  chuck  body,  and  is  self 
aligning.  It  provides  a Arm  bearing 
against  thrust  in  either  direction. 
Weight,  from  64  to  452  lb„  according  to 
size. 


CooplinsH.  Shaft,  Flexible,  Bartlett 

C.  H.  Breaker,  4226  Broadway,  Indianapolis.  Ind. 

"American  Machinist,"  January  26,  1922 


Screwdriver,  Lever-Operated.  Ratchet 

William  Roberts,  457  Main  St.,  Springfield,  Mass, 
"American  Machinist,"  January  26,  1922 


The  flexibility  of  the  coupling  is 
derived  from  a turning  motion 
around  pins,  and  from  a sliding 
motion  in  a tongue-and-groove  con- 
struction. The  coupling  maintains 
a uniform  angular  velocity  ratio 
between  the  two  shafts,  no  matter 
what  the  degree  of  angular  or 
parallel  mis-allgnment.  End  float 
is  also  allowed.  The  coupling  is 
made  in  three  types.  Type  A has 
one  colter  pinned  directly  to  one 
shaft  end.  Type  B has  a collar  or 
ring  pinned  to  each  shaft  end,  con- 
nected by  a groove  and  slot.  Type  C has  a hub  keyed  to  the  end 
of  each  shaft ; it  is  made  for  heavy  service,  high  torque  and  high 
speed. 


By  the  device,  considerable  torque 
may  be  applied  in  turning  slotteil- 
head  screws.  The  auxiliary  handle 
has  a cam-shaped  bearing  against 
the  shank  of  the  screwdriver.  It 
acts  as  a ratchet,  binds  the  shank 
when  tightening  the  screw,  and  can 
be  operated  in  either  direction.  The  device  is  made  in  several 
styles,  one  of  which  may  be  attached  to  and  removed  from  any 
screwdriver.  A split  taper  collet  placed  on  the  shank  Is  clamped  by 
a tapered  nut  screwed  down  on  it.  The  ratchet  and  lever  fit  on  n 
collar  on  the  collet.  The  device  may  be  furnished  with  a hollow 
head  for  fitting  bolt  and  socket-wrench  heads. 


lVreaeh  bet,  Socket,  Ratchet,  H.  ft  O. 

Eastern  Machine  Screw  Corporation,  New  Haven,  Conn. 
"American  Machinist,"  January  26,  1922 


Ten  sockets  for  hexagon  nuts 
from  ^ to  1 in.  In  size  are  pro- 
vided. A hexagon  head  is  pro- 
vided on  the  top  of  each  socket 
for  turning  it,  all  of  the  wrench 
parts  fitting  over  this  head.  An 
adjustable  T-handle  is  provided. 
The  crossbar  in  it  can  be  used 
in  a central  position  for  fast  work 
or  slid  to  one  side  to  obtain 
greater  leverage.  The  ratchet  is 
compact,  and  may  be  made  either 
right-  or  left-hand.  An  extension 
piece  and  a universal  joint  are 
furnished.  A drop-forged  box 
wrench  is  included  in  the  set. 
Each  outside  part  of  the  wrench 
attachment  has  a spring-steel 
split  screw  for  holding  the  parts 
together. 


Shear,  Gap,  Power-Driven 

Streine  Tool  and  Manufacturing  Co.,  New  Bremen,  Ohio. 
"American  Machinist.' 


The  machine  has  a capacity  for 
cutting  |-in.  and  lighter  annealed 
steel  plates,  and  can  be  furnished 
in  any  size.  A 15-hp.  motor 
gives  a gear  reduction  of  16  to  1. 
The  flywheel  speed  is  280  r.p.m.. 
giving  18  strokes  per  minute  of 
the  cutter  bar.  The  cutter  bar 
or  crosshead  is  of  box-type  con- 
struction. The  clamp  operates 
automatically.  The  machine  has 
front,  side  and  back  gages  and 
can  be  arranged  for  motor  drive. 
Graduations  in  sixteenths  of  an 
inch  are  marked  from  the  edges 
of  the  shear  blades  to  the  ends 
of  the  front  gage  supports.  With 
6-ft.  shear  blade : floor  space,  84  X 
18,500  lb. 


February  2,  1922 


120  in. ; height.  88  in. ; weight. 


Gages,  Plug,  Reversible,  Large,  "Trilock" 

Pratt  & Whitney  Co.,  Hartford,  Conn. 

"American  Machinist.”  February  2,  1922 


Horning  Press,  Motor-Driven 

Ferracute  Machine  Co.,  Bridgeton,  N.  J. 

"American  Machinist,"  February  2,  1922 


The  two 


ge  disks  are 


forced  into  the  ring  on  a taper 
More  grinding,  and  grip  the 
central  tube.  Three  prongs  on 
the  handle  are  forced  into 
three  grooves  in  the  bushing, 
providing  a three-point,  self-- 
centering  support.  The  washer 
at  one  end  and  the  handle  at 
the  other  bear  on  both  the 
stay-tube  and  the  disks.  The 
gages  can  be  supplied  either 
single-  or  double-ended,  the 
threaded  ones  in  all  sizes  above 
gages  f,  in.  and  above. 


3— C 


i in.  and  the  plain  cylindrical 


The  press  is  driven  by  an  electric 
motor.  The  motor  shaft  carries  a 
raw-hide  pinion  that  meshes  with 
teeth  cut  in  the  periphery  of  the  fly- 
wheel. The  horn  hole  In  the  frame 
is  7|  in.  in  diameter,  and  43  in.  from 
the  floor.  The  horizontal  distance 
from  the  center  of  the  ram  to  the 
front  of  the  frame  Is  11  in.  Guides 
in  the  vertical  front  allow  the  adjust- 
able bed  to  be  affixed  at  various 
heights  and  square  with  the  bottom 
of  the  ram.  The  press  is  made  in  five 
sizes. 


Clip,  paste  on  8 x 5-in.  cards  and  file  as  desired 
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Rise  and  Fall  of  Market 

Advances — Sheets,  blue,  black  and  galvanized.  New  York, 
are  quoted  10c.  higher  throughout  the  list,  Cleveland  and 
Chicago  prices  remaining  firm.  Electrolytic  Copper  is  given 
a higher  price  of  13.75c  up  to  carlots,  at  New  York.  Linseed 
oil  is  firm  at  95c.  New  quotations  place  open  hearth 
spring  steel  at  4c.;  spring  steel  at  8c.,  and  coppered  bes- 
semer  rods  at  7c. 

Declines — Copper  sheets  fall  to  19.25c.  when  demand  be- 
comes slack.  Brass  and  zinc  sheets  remain  firm. 


IRON  AND  STEEL 


PIG  IRON  — Per  gross  ton  — Quotations  compiled  by  The 


Matthew  A.ddy  Co.:  . 

Cincinnati  —~T “ 

No.  2 Southern $21.50 

Northern  Basic 23.50 

Southern  Ohio  No.  2 25.02 

NEW  YORK— Tidewater  Delivery 

Southern  No.  2 (Silicon  2.25  to  2.75) 28.56 

BIRMINGHAM 

No.  2 Foundry 17.50 

PHILADELPHIA 

Eastern  Pa.,  No.  2x,  2.25-2.75  sil 25.40 

Virginia  No.  2 28.24 

Basic 23.50 

Grey  Forge 24.46 

CHICAGO 

No.  2 Foundry  local 22.00 

No.  2 Foundry,  Southern,  sil  2.25@2.75 23.92 

PITTSBURGH,  including  freight  charge  from  Valley 

No.  2 Foundry 21.30 

Basic 23.00 

Bessemer 23.96 


IRON  MACHINERY  CASTINGS— In  cents  per  pound: 


* - — 

Light 

Medium 

Heavy 

Pittsburgh 

...77%  9.o 

6.0 

3.0 

Philadelphia  

8.5 

5.0 

3.0 

Atlanta 

5.5 

4.5 

4.0 

Detroit 

7.0 

4.5 

3.0 

Birmingham 

12.0 

6.5 

3.0 

Denver 

8.0 

6.0 

5.0 

New  Orleans 

6.0 

4.5 

3.5 

Minneapolis  

9.0 

6.0 

4. 5 

New  York 

9(5  10 

6.0 

3.0 

Cincinnati 

6.0 

5.0 

4.5 

Cleveland 

6.75 

4.5 

2 6 

Chicago 

5.0 

4.5 

3.5 

Galvanized  steel  sheets: 


Nos.  10  and  11. 

3.15 

4.35 

3.75 

4.30 

Nos.  12  and  14. 

3 25 

4.45 

3.85 

4.40 

Nos.  17  and  21. 

3.55 

4.75 

4.15 

4 70 

Nos.  22  and  24. 

3.70 

4.90 

4.45 

4.85 

No.  26 

3.85 

5.05 

4.60 

5.00 

No.  28 

4.15 

5.35 

4.90 

5.30 

WROUGHT  PIPE — The  following  discounts  are  to  jobbers  fot 
carload  lots  on  the  latest  Pittsburgh  basing  card: 


Steel 

BUTT  WELD 

Iron 

Inches 

Black  Galv. 

Inches 

Black 

Gal*. 

1 to  3. . . . 

71 

58} 

f to  1} 

. . 44} 

29} 

LAP  WELD 

2 

64 

51} 

2 

..  39} 

25} 

2}  to  6. . . 

68 

55} 

2}  to  4 

..  42} 

29} 

7 to  8 ...  . 

65 

51} 

4}  to  6 

..  42} 

29} 

9 to  12.  . 

64 

50} 

7 to  12 

..  40} 

27} 

BUTT  WELD 

i,  EXTRA  STRONG,  PLAIN  ENDS 

1 to  1} ...  . 

69 

57} 

J to  1} 

..  44} 

30} 

2 to  3 ...  . 

70 

58} 

LAP  WELD, 

EXTRA  STRONG,  PLAIN  ENDS 

2 

62 

50} 

2 

..  40} 

27} 

2}  to  4.  .. 

66 

S4$ 

2}  to  4 

..  43} 

31} 

4}  to  6.  . . 

65 

53? 

4}  to  6 

..  42* 

30} 

7 to  8. . . . 

61 

47} 

7 to  8 

..  35} 

23} 

9 to  12.  . . 

55 

41} 

9 to  12 

. . 30} 

18} 

Malleable  fittings. 

Classes 

B and  C,  Banded, 

from  New 

York 

stock  sell  at  net  list.  Castiron,  standard  sizes,  20-5%  off. 


WROUGHT  PIPE — Warehouse  discounts  as  follows: 

New  York  Cleveland  Chicago 
Black  Galv.  Black  Galv.  Black  Galv. 
1 to  3 in.  steel  butt  welded.  66%  53%  60}%  47}%  62}%  48}% 
2}  to 6 in.  steel  lap  welded.  61%  47%  58}%  44}%  591%  45}% 
Malleable  fittings.  Classes  B and  C,  Banded,  from  New  York 
stock  sell  at  list  less  10%.  Cast  iron,  standard  sizes,  32-5%  off. 


MISCELLANEOUS — Warehouse  prices  in  cents  per  pound  ia 
100-lb.  lots: 

New  York  Cleveland  Chicago 
Open  hearth  spring  steel  (base)  . 4.00  6.00  4.50 

Spring  steel  (light)  (base) 8.00  6.00  6.00 

Coppered  Bessemer  rods(base)..  7.00  8.00  6.05 

Hoop  steel ...  3.38  2.81  3.  15 

Cold  rolled  strip  steel 6.25  8.25  6.35 

Floor  plates 4.70  4.66  4.98 

Cold  finished  shafting  or  screw. . 3.35  3.00  3.30 

Cold  finished  flats,  squares 3.85  3.50  3.80 

Structural  shapes  (base) 2.58  2.41  2.38 

Soft  steel  bars  (base) 2.48  2.31  2.28 

Soft  steel  bar  shapes  (base) 2.48  2.31  2.28 

Soft  steel  bands  (base) 2.98  ....  2.88 

Tank  plates  (base) 2.58  2.41  2.38 

Bar  iron  (2.00@2.10  at  mill).  . . 2.48  2.21  2.28 

Drill  rod  (from  list) 55@uO%  55%  50% 

Electric  welding  wire: 

8.00 12@1! 

i 6.50 11@12 

si  to  1 6.25 10@11 


METALS 


SHEETS — Quotations  are  in  cents  per  pound  in  various  cities 
from  warehouse;  also  the  base  quotations  from  mill: 

Pittsburgh, 

Large 


Blue  Annealed 

Mill  Lots 

New  York 

Cleveland 

Chicago 

No.  10 

2 40 

3 4S 

3.15 

3.38 

No.  12 

2.45 

3.55 

3.20 

3.45 

No.  14 

2.50 

3.58 

3.25 

3.48 

No.  16 

2.70 

3.68 

3.35 

3.58 

Black 

Nos.  17  and  21. 

3.00 

4 15 

3 55 

4.  10 

Nos.  22  and  24. 

3.0‘ 

4.20 

3.60 

4 15 

Nos.  25  and  26. 

3.10 

4.25 

3.65 

4 20 

No.  28 

3.»fc 

4.55 

3**0 

4.30 

Current  Prices  in  Cents  Per  Pound 

Copper,  electrolytic  (up  to  carlots),  New  York 13.75 

Tin,  5-ton  lots,  New  York 31.50 

Lead  (up  to  carlots),  St.  Louis,  5.40  ; New  York 5.75 

Zinc  (up  to  carlots),  St.  Louis,  5.27};  New  York 5.62} 

Aluminum,  98  to  99%,  ingots,  1-15  NewYork  Cleveland  Chicago 


Antimony  (Chinese),  ton  spot. 


..  19.20 

20.00 

18.00 

. . 5.50 

6.75 

6.25 

..  19.25 

19.50 

23.00 

14@14.2S 

16.00 

16. 2S 

..  17.75 

21.00 

19.50 

..  20.75 

22.50 

23.00 

...  15.75 

17.00 

18.75 

..  18.00 

18.50 

20.50 
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Shop  Materials  and  Supplies 


METALS— Continued 

Brass  rods  (1,000-lb.  lots) 13.75  15.00  15.75 

Brass  wire  (carlots) 16.25  17.75  

Zinc  sheets  (casks) 8.00  17.25  15.75 

Nickel  (ingot  and  shot),  Bayonne,  N.  J.  36.00  

Nickel  (electrolytic),  Bayonne,  N.  J.  . 39.00  .... 

Solder  (J  and  J),  (caselots) 23.00  22.00  19.00 

Babbitt  metal  (fair  grade) 30.80  39.50  36.00 

Babbitt  metal  (commercial) 15.50  13.50  9.00 


SPECIAL  NICKEL  AND  ALLOYS— Price  in  cents  per  lb. 

Malleable  nickel  ingots 45 

Malleable  nickel  sheet  bars 47 

Hot  rolled  rods,  Grades  “A”  and  “C”  (base) 50 

Cold  drawn  rods,  Grades  “A”  and  “C”  (base) 60 

Copper  nickel  ingots 37 

Hot  rolled  copper  nickel  rods  (base) 45 

Manganese  nickel  hot  rolled  (base)  rods  “D" — low  manganese  54 
Manganese  nickel  hot  rolled  (base)  rods  “D” — high  manganese  57 
Base  price  of  monel  metal  in  cents  per  lb.,  f.o.b.  Bayonne,  N.J.: 

Shot 32.00  Hot  rolled  machined  rods  (base). . . 48.00 

Blocks 32.00  Hot  rolled  rods  (base) 40.00 

Ingots 38.00  Cold  drawn  rods  (base) 50.00 

Sheet  bars. . . 40.00  Hot  rolled  sheets  (base) 45.00 


OLD  METALS — Dealers’  purchasing  prices  in  cents  per  pound: 

New  York  Cleveland  Chicago 

Copper,  heavy,  and  crucible 10.00  11.75  10.25 

Copper,  heavy,  and  wire 9.50  10.75  9.25 

Copper, light,  and  bottoms 8.50  9.00  8.25 

Lead,  heavy 3.75  4.50  3.65 

Lead,  tea 2.75  3.25  3.00 

Brass,  heavy 5.75  6.00  8.00 

Brass,  light 4.25  4.50  4.75 

No.  1 vellow  brass  turnings 5.00  5.50  5.00 

Zinc 2.75  2.50  2.50 


TIN  PLATES — American  Charcoal  Plates — Bright — Cents  per  lb. 


"AAA”  Charcoal  Melyn  Grade: 
IC,  20x28,  112  sheets 

IX,  20x28,  112  sheets. 

"A”  Charcoal  Allaways  Grade: 
IC,  20x28,  112  sheets 

IX,  20x28,  112  sheets 


Prime,  20x28  in.: 
100-lb.,  112 

IC,  112 


Small  lots,  8-lb.  Coating: 

100-lb.,  14x20 

IC,  14x20 


Terne  Plate 


New 

York 

Cleve- 

land 

Chicago 

20.00 

23.00 

18.25 

21.00 

18.50 

20.90 

17.00 

20.00 

t 

16.00 

18.75 

17.00 

19.60 

12.50 

12.80 

11.00 

11.40 

14.50 

14.80 

7.00 

7.25 

5.60 

5.85 

7.25 

7.40 

MISCELLANEOUS 


Cleve- 

New  York  land 
Cotton  waste,  white,  per  lb. .. . 80.071(5  80.10  SO. 12  SO. 12 

Cotton  waste,  mixed,  perl  b 055(a  .09  .09  .09 

Wiping  cloths  per  M.,  13 Jxl3l 50.00  55.00 

Wiping  cloths  per  M.,  13}x20).  55.00  65.00 

Sal  soda,  100  lb.  lots 2.80  2.50  2.65 

Roll  sulphur,  360  lb.  bbl.,  per  100 

lb 2.85  3.25  3.50 

Linseed  oil,  per  gal.,  5 bbl.  lots. . . .95  .95  1.04 

White  lead,  dry  or  in  oil 1001b.  kegs.  New  York,  12 . 25 

Red  lead,  dry 1001b.  kegs.  New  York,  12. 25 

Red  lead,  in  oil 1001b.  kegs.  New  York,  13.75 

Fireclay,  per  75  lb.  bag .80  1.00 

Coke,  prompt  furnace,  Connellsville. . .per  net  ton  S3 .25@S3 . 50 
Coke,  prompt  foundry,  Connellsville..  .per  net  ton  S4.25@S4.75 


Chicago 
SO. 12 
.09 

55.00 

65.00 
2.65 


SHOP  SUPPLIES 

Current  Discounts  from  Standard  Lists 


New  Cleve- 

... . _ , York  land  Chicago 

Machine  Bolts: 

All  sizes  up  to  1x30  in 55%  60-10%  60% 

H and  1 Jx3  in.  up  to  12  in 40%  60-10-10%  60-10% 

With  cold  punched  sq.  nuts 40%  

With  hot  pressed  hex.  nuts  up  to  1x30 

in.  (plus  std.  extra  of  10%) 45%  S4.00  off 

Button  head  bolts,  with  hex.  nuts 30%  S3.90  net 

Hex.  head  and  hex.  nut  bolts 35%  65-5% 

Lag  screws,  coach  screws 55%  60-3% 

Square  and  hex.  head  cap  screws. . . .75—10%  75%  70-10% 

Carriage  bolts,  up  to  1 in.  x30in 45%  60-10%  50-5% 

Bolt  ends,  with  hot  pressed  nuts 55%  55% 

Tap  bolts,  hex.  heads + 10-15% 

Semi-finished  nuts  J and  larger 70%  75-10%  80% 

Case-hardened  nuts 65%  

Washers,castiron,|in., per  1001b.  (net)  84.50  83.50  83.50 

Washers, cast  iron, fin.per  100  lb.  (net)  3.75  3.50  3.50 

Washers,  round  plate,  per  1001b.  Off  list  4.00  ....  3.50  net 

Nuts,  hot  pressed,  sq.,  per  100  lb.  Off  list  2.50  3.50  4.00 

Nutt,  hot  pressed,  hex.,  per  1001b.  Off  list  2.50  3.50  4.00 

Nuts,  cold  punched,  sq., per  100  lb.Off list  2.50  3.50  4.00 

Nuts, cold  punched,  hex.,pcr  100  Ib.Off  list  2.50  3.50  4.00 

Rivets: 

Riven,  A u>- dia.  and  smaller 60-5%  60-10-10%  60-10% 

Rivets,  tinned 60-5%60-10-10%41c.net 

Button  heads  j-in.,  i-in.,  1x2  in.  to  5 

in.,  per  100  lb (net)  83.70  83.25  83  00 

Cone  heads,  ditto (net)  3.80  3.35  3.10 

11  to  11-in.  long,  all  diameters, 

EXT RA  per  100  lb 0.25  0.15 


83.50 
3.50 
3 . 50  net 
4.00 
4.00 
4.00 
4.00 


t in.  diameter EXTRA 

1 in.  diameter EXTRA 

1 in.  long,  and  shorter EXTRA 

Longer  than  5 in EXTRA 

Less  than  200  lb EXTRA 

Countersunk  heads EXTRA 

Copper  rivets 

Copper  burs 


0.15  0.15 

0.50  0.50 

0.50  0.50 

0.25  0.25 

0.50  0.50 

0.35  83.35  bate 

60-5%  50%  50-10% 

40%  50%  


Lard  cutting  oil  (50  gal.  bbl.)  per  gal.  80.65  80.50  80.671 

Machine  oil,  lubricating, (50  gal.  bbl.) 

per  gal 0.45  0.35  0.40 

Belting — Present  discounts  from  list  in 
fair  quantities  (1  doz.  rolls) 

Leather: 

Light  grade 50%  50-5%  60-10% 

Medium  grade 40-5%  40-10-21%  50% 

Heavy  grade 35%  40%  40-5% 

Rubber  and  duck: 

First  grade 60-5%  SO-10%40  10% 

Second  grade 60-10-5%  60-5%  60-5% 

Abrasive  materials — In  sheets  9x  1 1 in. : 

No.  1 grade,  per  ream  of  480  sheets. 


Emery  paper 


Flint  cloth,  regular  weight,  width  31 
in.,  No.  1 grade,  per  50  yd.  roll, 
Emery  discs,  6 in.  dia.,  No.  1 grade, 
per  100. 

Paper 

Cloth 


85.84 

83.85 

86.48 

8.80 

11.00 

8.80 

27.84 

32.75 

29.48 

4.50 

4.95 

1.32 

1.49 

3.02 

3.20 
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New  and  Enlarged  Shops 


Machine  Tools  Wanted 


Cal.,  Lon  Angele* — The  Mission  Co.,  743 
North  Main  St. — complete  line  of  small  ma- 
chine tools  for  machine  shop. 

CoL,  Pneblo — The  Iron  City  Machine 
Wks. — catalogues  and  circulars  describing 
machines,  tools  and  material  for  use  in  ma- 
chine shop. 

111.,  Chicago — The  Donahue  Steel  Prod- 
ucts Co.,  202  North  Jefferson  St. — one 
threading  machine,  2 In.  capacity,  2 
spindle ; upsetting  and  forging  machines 
(Ajax)  11  in. -2  in.  and  S in. 

Kan,  Baxter  Springs — W.  A.  Goodwin — 
drill  press,  prefer  Spider  or  Armstrong. 

Kan..  Crestline — C.  Brown — power  trip 
hammer.  25  lb.  for  machine  shop. 

Kan.,  Galena — J.  F.  Byrd,  310  Short  St. 
— power  lathe  for  garage. 

Kan.,  Galena — Outt  A Livingston,  217 
West  7th  St.,  C.  N.  Outt,  Purch.  Agt.— 
power  drill  press  and  lathe. 

Mass..  Worcester— The  G.  C.  Whitney 
Co.,  67  Union  St. — one  6 x 10  in.  die  stamp- 
ing press,  Waite  preferred,  (used). 

Mich.,  Detroit — Lamb  Co.,  1938  Franklin 
St. — punch  presses.  No.  2 or  No.  3. 

Mich.,  Pontiac — The  Nelson-Bordie  Trap 
Co. — two  punch  presses,  one  large  and  one 
medium. 

Mich.,  Wyandotte  — Diamond  Spring 
Bumper  Co.,  manufacturers  of  automobile 
bumpers — combination  punch  and  splitting 
shear  for  punching  1 stock,  1 in.  hole. 

Mo.,  Joplin — Belcher  & Pettit.  2nd-Joplln 
Sts. — power  lathe,  drill  press,  emery  wheel 
and  cylinder  grinder  for  garage. 

Mo..  Joplin — F.  Boyer,  East  4th  St — one 
power  lathe. 

Mo.,  Joplin — Gather  & tauderbaugh,  207 
Main  St.,  C.  Cather,  Purch.  Agt. — equip- 
ment for  garage  including  power  lathe  and 
drill  press. 

Mo..  Joplin— F.  & P.  Garage.  114  Vir- 
ginia Ave.,  W.  A.  Adams,  Purch.  Agt. — 
one  40  ton  arbor  press. 

Mo.,  Joplin — T.  S.  Maitland,  P.  O.  Box 
443  Joplin — power  lathe. 

Mo.,  St.  Louis — Brown  Mchy.  Co.,  2323  N. 
9th  St.— coping  lathes. 

Neb..  Lincoln — The  Dowling  Iron  Wks., 
204  South  9th  St. — punch  and  shear  for 
structural  sections  also  overhead  carrier 
system. 

Neb.,  Lincoln — The  Lincoln  Plating  Co., 
1218  Q St.,  (sheet  metal  works),  C.  F. 
Moore,  owner — cylinder  grinder,  18  In. 
lathe,  belting,  etc. 

Neb..  Lincoln — The  Taylor  Electric  Co., 
330  South  10th  St..  F.  E.  Taylor,  Purch. 
Agt.— lathe,  10  in.  swing,  5 ft.  bed.  bench 
legs,  large  spindle  and  head  stock  bearing 
with  compound  rest  and  draw  in  collet. 

N.  J.,  Perth  Amboy — The  Seaboard  Re- 
fractories Co.,  Valentines  St. — 18  in.  x 8 ft. 
lathe. 

N.  V.,  Binghamton — Engbers  & Son,  396 
Chenango  St. — power  driven  sheet  metal 
working  tools  Including  formers,  edgers  and 
trimmers. 

N.  Y..  Buffalo— The  Natl.  Biscuit  Co.,  217 
Ellicott  St. — tools  and  equipment  for  the  re- 
pair of  auto  trucks  at  garage  213-215  Elll- 
cott  St. 

N.  Y..  Buffalo— J.  A.  Sanders,  115  Lath- 
rop  St. — sheet  metal  working  machinery. 

N.  Y..  Charlotte  (Rochester  P.  O.) — H.  C. 
Garrett  & Co. — machinery  and  equipment 
for  small  machine  shop  on  Stutson  St. 

N.  Y.,  Glorersvtlle — H.  S.  Lawphere,  52 
Fremont  St.,  manufacturers  of  heating, 
ventilating  and  sheet  metal — sheet  metal 
working  tools  and  equipment,  power  oper- 
ated. 

N.  Y„  Jamestown — O.  T.  Colander,  175 
McKinlev  Ave. — small  tools  and  equipment 
for  proposed  garage  and  repair  shop. 

N.  Y.,  Jamestown — Jamestown  Metal 
Desk  Co..  C.  H.  Dasher,  Purch.  Agt. — drill 
presses,  punch  presses,  one  lathe,  and  other 
small  equipment  for  metal  furniture  plant. 


N.  Y„  Romaics — The  Troutman  Garage 
Co.,  H.  Troutman,  Purch.  Agt. — complete 
machinery  and  tools  for  motor  repair,  Incl. 
forge  and  blower. 

O. ,  Columbus — Sulzee  Battery  & Equip- 
ment Co..  296  East  Long  St.,  L E.  Sulzee, 
Secy,  and  Genl.  Mgr. — equipment  for  auto 
service  including  lathe,  press  and  grinder. 

O.,  Columbus — The  Columbus  Auto  Brass 
Co.,  767  North  4th  St.,  T.  Ash,  Supt. — • 
machinery  for  repair  shop  including  lathe, 
shaper,  two  drill  presses  and  two  grinders. 

Okla,  Hockervllie  (Kansas  P.  O.) — The 
State  Line  Garage.  W.  H.  Hogen,  Purch. 
Agt.— power  lathe,  drill  press  and  emery 
wheel. 

Okla.,  Picker — The  Big  Four  Garage,  H. 
W.  Jameson,  Purch.  Agt. — power  lathe. 

Okla.,  Picker — The  Tri  State  Motor  Co., 
A.  L.  Kinney,  Purch.  Agt. — power  lathe 
and  drill  press. 

Pa.,  Canton — The  Keystone  Garage  Co., 
It.  Brann.  Purch.  Agt. — complete  machine 
tool  equipment  for  service  garage  and  for 
repairing  gasoline  motors. 

Pa.,  Carnegie— The  Union  Tool  Co. — one 
72  In.  vertical  boring  mill  and  one  5 ft. 
radial  drill. 

Pa.,  Erie— H.  C.  Cowley,  1189  East  28th 
St. — one  14  in.  lathe  and  one  small  grinder. 

Pa.,  Johnstown — The  Cosgrove  Coal  Co. 
— horizontal  boring  mill,  20  in.  engine 
lathe,  hexagon  turret  lathe,  centerless 
grinder,  drill  grinder.  24  in.  shaper,  4-5  ft. 
radial  drill,  2 wheel  grinders,  200  ton  hy- 
draulic wheel  press.  Universal  milling  ma- 
chine 2 or  3 spindle  sensitive  drill  press,  2 
head  wheel  turning  lathe  to  swing  36  in. 
Above  equipment  to  be  purchased  for 
Cherry  Tree  Machine  Co..  Cherry  Tree,  a 
subsidiary  company. 

Pa.,  Meadvllle — The  Champion  Tool  Co. — 
machinery  and  equipment  for  new  plant  on 
South  Main  St. 

Pa.,  Pittsburgh — Acme  Stamping  A Mfg. 
Co.,  207  Corliss  St.— one  double  crank 
geared  press — size  3A,  Bliss ; one  Toggle 
press,  size  3|A  Bliss,  (used). 

Pa.,  Sharon — The  Sharon  Pressed  Steel 
Co. — one  large  die  grinder. 

Pa.,  Waynesboro— The  Frick  Co.,  Inc., 
West  Main  St. — 24-26  in.  type  C Llbbey 
turret  lathe,  41  in.  hole  through  spindle 
with  countershaft ; No.  0 Avey  high  speed 
ball  bearing  sensitive  drill,  J in.  spindle, 
capacity  i in.  bored  for  No.  1 Morse  taper. 

Tcnn.,  Chattanooga — M.  B.  Parker,  1921 
Oak  St. — motor  driven  drill  press  about 
42  in. 

Tenn.,  Knoxville— The  Sanford  Day  Iron 
Wks. — one  double  end  punch  and  shear. 

Win.,  Ean  Claire— J.  Everson,  311  West 
Madison  St. — equipment  for  auto  repair 
shop. 

1VI»,  Green  Bay — W.  J.  McGinnis,  838 
South  Adams  St. — equipment  for  auto  re- 
pair shop. 

Win.,  Hartford— The  International  Stamp- 
ing Co.,  c/o  A.  F.  Schauer, — stamping  ma- 
chines. 

Wls.,  Manitowoe — K.  O.  Muehlberg  Co., 
209  North  9th  St. — equipment  and  machin- 
ery for  proposed  machine  shop  on  17th  and 
Franklin  Sts. 

Win.,  Milwaukee — The  Arpe  Motor  & 
Sales  Co.,  39th  and  Fond  du  Lac  Ave.,  E. 
A.  Arpe,  Purch.  Agt. — lathe,  drill  press 
and  two  motors. 

Win.,  Milwaukee — A.  Schwope.  557  Cali- 
fornia St. — drill  press  and  4 in.  machinist's 
vise. 

Ont..  Welland — The  Lackawanna  Tubes, 
Ltd.,  F.  L.  McOallum,  Purch.  Agt. — lathes, 
planers,  shapers,  drill  presses  and  large  roll 
lathes. 

Que,  Montreal — The  Bramon  Taxi  Serv- 
ice, Phillips  Pi..  L.  Bramon,  Purch.  Agt. — 
machinery  and  equipment  for  garage. 


Machinery  Wanted 


Col.,  Colorado  Springs— A.  J.  Kiser, 
Bums  Bldg. — power  press  for  newspaper 
plant. 


Col.,  Seibert — Settler  the  Printer.  6 column 
newspaper  press. 

Conn.,  East  Norwalk  (South  Norwalk  P. 
O.) — The  Norwalk  Mfg.  Co.,  214  East  Ave. 
— one  silk  doubling  machine,  one  64  spindle 
winding  machine  and  several  braiding  ma- 
chines for  silk  goods. 

Fla.,  Ft.  Meade — The  Ft.  Meade  Develop- 
ment Bd.,  L.  A.  Morgan,  Mgi . —machinery, 
equipment,  etc.,  for  canning  plant. 

Fla.,  Wauchula — H.  Stansfleld — ice  man- 
ufacturing machinery  for  cold  storage  piant. 
(new  or  used). 

Fla.,  West  Palm  Beach — The  Palm  Fibre 
Co. — machinery  for  cleaning,  fibre,  spinning, 
twisting  and  balling  also  for  weaving  into 
mats  and  burlap. 

HL,  Chicago — E.  M.  Heller  A Co,  lii 
West  Kinzie  St. — one  10  ton  York  ammonia 
compressor,  with  or  without  condenser  and 
coils;  and  one  single  drum.  6.000-lb.  hoist, 
with  3 phase,  60  cycle,  440  volt  motor,  di- 
rect current. 

111.,  Chicago — The  Royal  Auto  Body  Co., 
Inc..  3727  Cottage  Grove  Ave. — cutoff  saw 
and  other  woodworking  machinery. 

111.,  Chicago — The  Self  Adjusting  Spring 
Co.,  4926  .South  Halstead  St.,  A.  Allen, 
Purch.  Agt. — additional  machinery  for  the 
manufacture  of  automobile  springs. 

111.,  Chicago — The  Western  Newspaper 
Union,  210  South  Desplaines  St. — Ludlow 
press,  (used). 

111.,  Rockford — J.  Redin,  1026  Charles 
St. — one  chain  hoist. 

111..  Rockford — The  Rockford  Electric  Co, 
114  South  Wyman  St. — condenser  and  small 
crane. 

la..  Ft.  Dodge— Bd.  Educ,  P.  E.  Gustaf- 
son, Dir. — will  receive  bids  until  May  22 
for  print  shop  equipment,  woodworking  ma- 
chinery and  sheet  metal  shop  equipment 
for  new  high  school. 

Kan.,  Baxter  Spring*  — The  Baxter 
Springs  Herald,  P.  L Keener,  Purch.  Agt. 
— power  newspaper  press  and  job  paper 
cutter  for  power  equipment. 

Kan.,  Baxter  Springs — Chanute  Smeller 
Co.,  D.  Peck,  Purch.  Agt. — belting,  shaft- 
ing, pulleys,  hangers,  bearings,  ore  grind- 
ers. etc.,  for  new  ore  concentration  mill 
Estimated  cost  350.000. 

Kan..  Baxter  Spring* — F.  M.  Congdon  fc 
Sons,  1323  Park  Ave,  F.  M.  Congdon. 
Purch.  Agt. — power  band  saw. 

Kan,  Baxter  Spring*— W.  P.  Howard — 
oil  drill  rig. 

Kan..  Baxter  Springs — J.  Keith — power 
lathe  and  drill  press  for  blacksmith  shop. 

Kan,  Galrna — C.  Graham — power  lathe 
for  machine  shop. 

Kan,  Galena — The  Standard  Oil  Co,  H. 
C.  Porter,  Purch.  Agt- — oil  filtering  ma- 
chinery. 

Kan,  Galena — M.  S.  Stlllson,  loth  St 
planing  mill — one  10  in.  planer  and  cut  off 
saw  for  power  equipment. 

Kan,  NieholasvlUe— The  Farmers  Dairy 
Co,  c/o  J.  T.  Edwards — machinery  and 
equipment  for  new  dairy. 

Kan,  Scammon— The  Skidmore  Pump  Co. 
—crushing  machinery  and  coal  crusher. 

Ky.,  Mt.  Sterling — The  Hon  Packing  Co, 
E.  T.  Hon,  Purch.  Agt. — machinery  and 
equipment  for  packing  plant. 

Ky,  Princeton — The  Princeton  Tobacco 
Co,  Inc,  J.  Ross.  Pres. — machinery  and 
equipment  for  the  manufacture  of  tobacco 
products. 

Md„  Townon— ' The  Baltimore  Printing  A 
Bindery  Co. — stereotyping  outfit  and  prim- 
ing equipment. 

Mas*,  Taunton — The  H.  J.  Collis  Co, 
manufacturer  of  athletic  and  sporting 
goods,  etc. — -two  rivet  machines,  tubular 
rivet  and  stud  machines  that  can  be  us.-d 
for  attaching  ice  skates  on  skating  shoes. 
( used). 

Ma*s„  Went  Stoughton — French  & Ward, 
manufacturer  of  worsted  and  woolen  goods 
— stretching  machine  for  40  in.  and  up 
heavy  fabric  material,  (used). 

Mich,  Cadillac— D.  Catts,  printer — saw- 
ing equipment  for  sawing  metal  by  power; 
mailer  and  10  x 15  Gordon  Press. 
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Midi.,  Detroit — A.  T.  Tubbs,  5233  Till- 
man Ave. — one  8 in.  sticker,  one  tennon 
machine  and  one  Sander. 

Mich.,  Wyandotte — The  All  Metal  Prod- 
ucts Co.,  Labadie  St. — one  wood  band  re- 
saw lor  machine  shop. 

Minn.,  Princeton — The  Princeton  Co- 
operative Creamery  Assn. — power  machin- 
ery and  equipment  for  new  creamery. 

Mo..  Bntler — The  Higlgy  Printing  Co. — 
10  x 15  job  printing  power  press  for  motor 
equipment. 

Mo.,  Joplin — J.  Bangher,  715  Virginia 
Ave. — power  combination  planer  and  a 
band  saw,  Sidney  machine  preferred. 

Mo..  JopUn — The  Braeckels  Planing  Mill, 
1201-1203  Wall  St.,  M.  J.  Braeckel,  Purch. 
Agt.— Morgan  camera  lock — corner  ma- 
chine for  power  machinery. 

Mo..  Joplin— W.  T.  Hadley,  817  Main  St., 
mining  machinery — 2 switches,  one  Y, 
10-20  lb.  rails,  belt  driven  hoist,  20  sets 
wheels  and  axels,  36  in.  gauge,  20  set  12-16 
in.  wheels  60  hp.  lire  box  boiler,  40  hp. 
steam  engine,  800  ft.  belting  and  shafting. 

Mo.,  JopUn — Joplin  Pleating  & Button 
Mfg.  Co.,  721  Main  St.,  H.  T.  James,  Purch. 
Agt — one  cutting  and  one  clinching  ma- 
chine for  power  equipment. 

Mo.,  Joplin — Joplin  Overall  Co.,  2nd  and 
Joplin  Sts. — belting,  shafting,  sewing  ma- 
chine and  cloth  cutter  for  power  factory. 

Mo.,  JopUn — The  Ozark  Magazine,  820 
Pearl  St„  L.  J.  Mane,  Purch.  Agt. — power 
folding  and  power  stapling  machines. 

Mo,  JopUn — Shafer-Cave  Creamery  Co., 
13th  and  Main  Sts.,  C.  C.  Shafer,  Purch. 
Agt.— creamery  equipment  including  belt- 
ing. shafting,  hangers,  pulleys,  and  other 
supplies.  Estimated  cost  20,000. 

Mo.,  St.  Bonis — R.  W.  Baskeville,  2816 
Walnut  Street — Printing  press. 

Mo..  St.  Louis — The  Campbell  Printing 
Co.,  206  Oliver  St. — power  26  in.  paper  cut- 
ter for  job  printing  work. 

Mo„  St.  Louis — The  Censor  Co.,  Suite 
1273  Arcade  Bldg.— equipment  for  a dally 
newspaper  plant. 

Mo„  St.  Louts — Downing  St  Co.,  405 
Equitable  Bldg.— one  power  buffer  and  one 
grinding  machine. 

Neb,  College  View— Q.  W.  Hudson,  shoe 
repair  shop — welt  roller,  stitching  impres- 
sion machine  and  crow  nailer. 

Neb,  Lincoln — Graham  Printing  Co,  118 
South  15th  St,  C.  H.  Graham,  Purch.  Agt. 
—one  12  x 18  printing  press  and  a 26  inch 
hand  cutter. 

Neb,  Lincoln — The  81)  amp  Filling  Sta- 
tion. 13th  and  High  Sts..  C.  E.  Shamp, 
Purch.  Agt. — small  compressor. 

N.  Y.,  Adams  Center— W.  Alexander, 
Main  St. — swing  cut  off  saw  and  table,  also 
shingle  making  machinery. 

N.  Y,  Binghamton — Binghamton  Lime- 
stone Co. — complete  equipment  for  saw  mill 
and  grist  mill. 

N.  Y,  Brooklyn — L.  Mundet  & Son,  65 
South  11th  St. — mixing  machine.  Day  pre- 
ferred. 

N.  Y,  Buffalo — W.  Hill.  134  Claremont 
Ave. — machinery  for  manufacturing  auto 
parts,  proposed  factory  at  2211  Elmwood 
Ave. 

N.  Y.,  Buffalo — The  Martha  Washington 
Laundry,  1468  Main  St. — laundry  machin- 
ery and  equipment  for  proposed  building  at 
1462  Main  St. 

N.  Y„  Buffalo — H.  Wolcott.  3042  Main 
St. — charging  machinery  for  small  shop  to 
be  erected  on  Main  St. 

N.  Y..  Cohoes— F.  Gilbert  Paper  Co., 
Saratoga  and  Spring  Sts. — wood  pulp  grind- 
ing machinery  (3  or  4 pocket  grinders). 

N.  Y„  Croghan — The  Adirondack  Garment 
Co..  F.  J.  Nortz,  Purch.  Agt. — shafting,  pul- 
leys, transmission  equipment  and  dye  house 
machinery. 

N.  Y..  Edwards — The  Northern  Ore  Co. — 
eleotric  haulage  equipment  for  underground 
mine  material  transportation. 

N.  Y,  Frankll n vtlle — The  Ontario  Cut- 
lery Co.,  Inc. — machinery  and  equipment 
for  proposed  cutlery  plant. 

N.  Y,  Gouveraenr — The  Gouvemeur 
Limestone  Co.,  H.  H.  Hodgkin,  Purch.  Agt. 
— electrically  operated  stone  saw. 

N.  Y,  Long  Island  City — The  Manhattan 
Box  Co..  Nelson  Ave. — lifting  truck  and 
Platform. 

N.  Y,  Mas  sen  a — The  Northern  Coca  Cola 
Bottling  Wks,  F.  Pellagritia,  Purch.  Agt. 
—bottle  filling,  washing  and  capping  ma- 
chinery. 

If.  Y,  Newark — Phllllps-Werth  Optical 
To,  Willow  Ave.  and  Main  St. — machinery 
for  proposed  optical  factory. 


If.  Y,  New  York — Drydock  Fixturee,  859 
Bowery — combination  saw  table  with  borer 
attachment,  a.c.  motor. 

N.  Y,  New  York — The  Liberty  Dry  Dock 
& Kepair  Co,  16  Bridge  St. — hoisting  en- 
gine, upright  boiler,  air  compressor  and 
stiffleg. 

N.  Y,  New  York — The  Logan  Constr. 
Co,  15  Park  Row — compressor,  single  stage, 
horizontal,  about  125  ft.  long. 

N.  Y,  North  Collins — The  Auto  Steamu- 
lator  Co,  Inc,  c/o  F.  A.  Diadato — ma- 
chinery and  equipment  for  the  manufacture 
of  engines,  etc. 

N.  Y„  Ogdensburg — E.  J.  Boyer,  Natl. 
Bank — machinery  and  equipment  for  the 
manufacture  of  metal  curtain  rods. 

N.  Y,  Olean — The  Acme  Milling  Co,  Inc. 
— machinery  and  equipment  for  n»-w  feed 
mill  at  Allegany. 

N.  Y,  Oneida — The  Van  Wheel  Corp. — 
woodworking  machinery  and  equipment. 

N.  Y„  Phelps — The  Phelps  Fruit  Grow- 
ers Assn. — machinery  for  proposed  fruit 
packing  plant  on  Ontario  St. 

N.  Y,  Rochester — The  Empire  Welding 
Wks,  1387  Dewey  Ave,  C.  G.  Zimmerman, 
Purch.  Agt. — acetylene  welding,  brazing  and 
cutting  tools  and  equipment  for  shop. 

N.  Y,  Rochester — B.  Kovalskl,  c/o  Weiss- 
Knopf  Clothing  Co. — machinery  and  equip- 
ment for  proposed  clothing  factory  at 
Williamson. 

N.  Y,  Rochester — The  Northeast  Elec- 
tric Co,  348  Whitney  St. — No.  10  Ameri- 
can variety  saw  table,  (new  or  used). 

N.  Y,  Sackets  Harbor — C.  Gamble  Co, 
Ambrose  St. — double  surface  planer  and 
electric  sanding  machine. 

N.  Y,  Schenectady — Mary  Ann  Creek 
Mining  Co.  Inc,  469  State  St,  W.  F.  Well- 
man, Purch.  Agt. — Ball  (or  equal)  fine 
grinding  machines,  cyanide  oil  flotation 
eqiupment,  rock  drills,  air  compressors  and 
rock  handling  equipment 

If.  Y„  Sherman — D.  M.  Bock  cock — tin- 
smithing  tools  for  new  plant. 

N.  Y,  Syracuse — Hayes  & Whitbread 
Foundry,  136  Richmond  Ave. — machinery 
and  equipment  for  foundry. 

N.  Y,  Watertown — F.  A.  Jessine,  870  Ar- 
senal St. — special  machinery  for  the  manu- 
facture of  hair  clippers. 

N.  Y,  Watertown — The  Wright  Bros.  Co, 
518  Mohawk  St,  C.  Wright,  Purch.  Agt. — 
machinery  and  equipment  for  splitting,  cur- 
ing, tanning,  cutting  and  pressing  leather, 
also  all  machinery  for  the  manufacture  of 
leather. 

N,  C,  Akron — The  General  Stone  Co. — 
rotary  crusher  for  limestone. 

N.  C,  High  Point — The  Ellison  Furniture 
Co,  C.  H.  Ellison,  Secy.— several  mortising 
machines,  (used). 

N.  C„  Raleigh — J.  D.  Whitaker.  220  E. 
Park  Dr. — one  double  drum  hoisting  engine 
and  one  boiler,  about  15  horse  power.  In 
good  condition,  (used). 

N.  C,  Warsaw — E.  B.  Hinman,  box  man- 
ufacturing machinery  for  the  manufacture 
of  boxes,  barrels,  etc,  (new  or  used). 

O,  Cleveland — The  Kirk-Latty  Co,  1971 
West  85th  St,  S.  D.  Latty,  Pres. — coal  and 
ash  conveying  machinery,  also  two  150  hp. 
and  60  hp.  water  tube  boilers  and  two  150 
hp.  stokers. 

O,  Cleveland — C.  J.  Pfeil  Co,  1976  West 
3rd  St. — additional  machinery  for  wood- 
working plant  addition. 

O,  Colombo* — Continental  Clay  Co, 
Ferris  Bldg,  C.  E.  Berridge,  Secy,  ft  Treas. 
— dryer  and  other  brickmaking  machinery 
for  plant  No.  2,  at  East  Greenville. 

O,  Colombo^— Franklin  Brick  ft  Tile 
Co,  Ferris  Bldg,  R.  S.  Dingledine,  Secy, 
and  Treas. — continuous  kiln  equipment. 

O,  Columbu* — E.  A.  Prentice  Lumber 
Co,  Vine  and  Armstrong  Sts,  E.  A.  Pren- 
tice, Pres. — several  kinds  woodworking  ma- 
chines. 

O,  Piqua — W.  R.  Howe,  618  North 
Wayne  St. — five  automatic  knitting  ma- 
chines, 20,  24,  26  and  28  in.  needle  bed,  12 
cut,  Dubled,  Lamd,  or  Grosser  make, 
(used). 

Okla,  Apache — J.  C.  Nagel  (Apache  Re- 
view)— power  press  for  newspaper  plant. 

Old*.,  Chlckasha — The  Daily  Express,  G. 
Evans,  Purch.  Agt. — linotype  and  other 
newspaper  equipment. 

Okla.,  Hockervlllc — The  Blue  Ribbon  Min- 
ing Co,  H.  Hawkens,  Purch.  Agt. — shaft- 
ing. pulleys,  belting  and  rock  crushers  for 
concentration  zlno  mill. 

Okla,  Plchor — The  Plcher  Planing  Mill, 
H.  A.  Brocksmith,  Purch.  Agt. — complete 
line  of  planing  mill  equipment.  Including 


power  planer,  band  saw,  and  sander  for 
plant  at  Baxter  Springs,  Kan. 

Okla,  Plcher — The  Plcher  Times.  E.  E. 
Sanders,  Purch.  Agt. — newspaper  cylinder 
press  and  job  press  for  power  equipment. 

Okla,  Tul*a — The  North  American  Car 
Co.  (manufacturer  of  railroad  cars) — air 
compressor  and  motor. 

Pa,  Erie— W.  Blesser,  142  East  12th  St. 
— good  size  air  compressor. 

Pa,  Marlenvllle — The  Marlenville  Glass 
Plant— machinery  and  equipment  for  pro- 
posed glass  plant. 

Pa.  Philaj— The  City — ash  and  coal 
handling  equipment  for  Queen’s  Lane  plant. 
Estimated  cost,  225.000. 

Pa,  Phlla. — The  Pooley  Furniture  Co, 
Inc..  17th  and  Indiana  Sts,  M.  Pooley, 
Purch.  Agt. — 36  in.  band  saw  for  power 
machinery. 

Pa,  PittHbnrch — Pittsburgh  Reinforced 
Brazing  ft  Machine  Wks,  2525  Liberty  Ave. 
— two  10  ton  cranes. 


Pa,  Sharon — The  Sharon  Furniture  Mfg. 
Co,  J.  Canteloupe,  Vice  Pres. — full  ma- 
chinery and  equipment  for  furniture  manu- 
facturing. 


8.  C,  St.  George — The  County  Record  Co, 
W.  s.  Stoke.  Mgr.— equipment  for  small 
newspaper  plant,  also  Job  printing  press, 
(new  or  used). 


8.  C„  Union — The  Bailey  Undertaking 
Co,  T.  E.  Bailey,  Pres. — light  woodwork- 
ing machinery  for  making  caskets,  such  as 
rip  and  cutoff  saws,  scroll  saws,  Jointers, 
Sanders,  tenoners,  and  small  oil  burning 
boiler  (new  or  used). 


Tenn,  Knoxville — The  Appalachian  Mar- 
ble Co,  Inc,  Marblebrooke  Park — 300-500 
cu.  ft.  capacity,  motor  driven,  air  com- 
pressor. 


Tenn,  Knoxville — The  White  Oak  Corp, 
H.  T.  Spencer,  Pres. — complete  woodwork- 
ing machinery,  metal  working  lathe,  shaper 
or  planer,  radial  drill,  power  hack  saw  and 
oxy-acetylene  cutting  and  welding  outfit. 

W.  Va,  Berkley — The  Raleigh  Register, 
(newspaper  and  job  printers),  C.  Hodel, 
Purch.  Agt. — one  17  In.  backing  machine. 

_ w.  Va,  Iaezer — The  Pocohontas  Red  Ash 
Coal  Corp.,  J.  G.  McGowan,  Mgr. — mining 
machinery  including  No.  6 figure  8 Incline 
drum,  electric  scraper  loaders,  electric 
hoists  and  smaller  tools,  (new  or  used). 


W.  Va,  Princeton — The  Princeton  Bldg. 
Material  Co,  Inc,  N.  J.  Jenkins.  Genl.  Mgr. 
— single  end  tennoring  machine  with  copies  ; 
hand-feed  rip  saw  or  variety  saw  with  ex- 
pansion mandril ; Philips  window  frame 
machine  No.  3 ; glue  jointing  machine,  solid 
heads;  (new  or  used). 


WIs,  Glendalo— The  Glendale  Milling  Co, 
J.  Slodek,  Purch.  Agt.— flour  mill  ma- 
chinery. 

WIs,  Manitowoc — A.  Fischl  Dairy  Co, 
1421  Marshall  St. — Ice  cream  machinery 
and  equipment. 

WIs.,  Merrill — W.  Savidusky— complete 
laundry  machinery,  belt  driven. 


— u _vv  * mnnauncc  nvoiYI  J 

Co,  520  State  St,  W.  J.  Zens,  Purch.  Agt. 
— power  operated  looping  machines. 

WIs,  Milwaukee — The  Milwaukee  Wet 
Wash  Laundry,  1615  Cherry  St,  F.  Lukuf, 
Purch.  Agt. — laundry  machinery,  driven  by 
steam  power. 


WIs,  Milwaukee — C.  Stolper  Cooperage 
Co,  3300  Fond  du  Lac  Ave..  C.  Stolper, 
Purch.  Agt. — one  saw  table  complete  with 
gasoline  engine. 


WIs,  Milwaukee— B.  A.  Weserskl.  583 
15th  Ave,  (carpenter  and  woodworker)  — 
door  polishing  machine  equipped  with  2 or 
3 drums. 


N.  B,  Frederickton — The  Chestnut  Canoe 
Co,  J.  Walker,  Purch.  Agt. — sawing, 
moulding  and  planing  machinery  and  other 
equipment. 

Ont,  London — The  International  Cream- 
ery Co,  Detroit,  has  purchased  local  abat- 
toir and  will  install  complete  equipment 
for  the  manufacture  of  dairy  products  and 
Ice  cream.  Estimated  cost,  240,000. 

Ont,  Port  Arthur — Richardson  ft  Sons, 
Ltd,  elevator  manufacturer,  J.  Richardson, 
Purch.  Agt. — complete  equipment  for  1,- 
500,000  bushel  elevator. 

Ont,  St.  William*  — McCall  Bros.  — 
special  wood  working  machinery  for  furni- 
ture factory. 

Ont,  Slmcoo— The  Non  Freeze  Battery 
Mfg.  Co,  R.  W.  Wallace.  Pres. — machinery 
and  special  equipment  for  the  manufacture 
of  non  freeze  batteries. 

Out,  Toronto— The  Canada  Ruler  & 

Novelty  Co,  W.  Hunt.  Mgr additional 

woodworking  equipment  for  proposed  fac- 
tory at  Galt. 
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Ont.,  Welland — The  Empire  Cotton  Co., 
Ltd.,  A.  D.  Payne,  Secy. — machinery  ana 
equipment  for  new  $260,000  addition  to  cot- 
ton mill  here. 

Qua,  Montreal — Millen,  Freres,  288  Gouin 
Blvd.  E..  manufacturer  of  sash  and  doors, 
J.  Millen,  Purch.  Agt. — complete  machin- 
ery for  planing  mill 


f'liL,  Gilroy — A.  Ellis  is  having  plans 
prepared  for  the  construction  of  a 1 story 
garage.  Estimated  cost.  $4i>,0»(i.  W.  H. 
Weeks,  369  Pine  St.,  San  Francisco  Archt. 

Cal.,  Oakland — The  Magnovox  Co.,  2725 
East  14th  St.,  has  awarded  the  contract  for 
the  construction  of  a 2 story,  60  x 200  ft. 
factory  on  East  14th  St.,  for  the  manufac- 
tpre  of  telephones  and  land  speaking  de- 
vices. Estimated  cost,  $60,000.  Noted 
May  4. 

Cal.,  Richmond — The  Santa  Fe  Fdry.  Co., 
D and  Clinton  Sts.,  has  awarded  the  con- 
tract for  the  construction  of  a 1 and  3 
stcry  foundry  on  D and  Clnton  Sts.  Esti- 
mated cost  $100,000.  G.  W.  Penning  Mgr. 

CaL.  San  Francisco — The  Brumfield 
Electric  Sign  Co.,  18  7th  St.,  plans  to  build 
a 2 story  plant  for  the  manufacture  of 
electric  signs.  Estimated  cost,  $10,000. 
Architect  not  selected. 

Cnl.,  Snn  dose — Temple  A Syer.  c/o  Wolfe 
4k  Higgins,  Archts.,  Auzerais  Bldg.,  Is  hav- 
ing plans  prepared  for  the  construction  of 
a 2 story,  96  x 137  ft.  garage  on  2nd  St. 

Cal.,  Stockton — F.  A.  McCan,  c/o  Divid- 
Heller-Pearce,  Archts.,  Delta  Bldg.,  has 
awarded  the  contract  for  the  construction 
of  a 2 story,  75  x 100  ft.  garage  on  Cali- 
fornia St.  Estimated  cost,  $50,000. 

Cal.,  Vallejo — The  Western  Die  Casting 
Co.,  2927  Newbury  St-  Berkeley,  plans  to 
build  a plant  here  for  the  manufacture  of 
■Winslow  carburetors.  Estimated  cost 
$45,000. 

CoL,  Pueblo— The  Iron  City  Machine 
Wks.  has  acquired  the  business  formerly 
conducted  by  the  Main  St.  Machine  Shops 
and  plans  to  improve  and  enlarge  its  shop. 

Conn-  Springdale — The  Segal  Metal 
Products  Co.  will  soon  receive  bids  for  the 
construction  of  1 story,  40  x 45  ft.  foun- 
dry and  a 3 story,  30  x 120  ft.  mahcine 
shop.  I-ock wood -Greene  Go..  101  Park 
Ave.,  New  York,  Archts.  and  Engrs. 

Conn-  Waterbary — The  Connecticut 
Light  4k  Power  Co-  Lakeville  St-  will  build 
a 4 story.  60  x 133  ft.  garage  and  storage 
plant  on  Freight  St.  Estimated  cost,  $100,- 
600.  Noted  May  11. 

Ky„  Louisville — H.  Madler  and  M.  J. 
Toule,  Selbach  Hotel  are  promoters  of  a 
new  company  which  is  having  plans  pre- 
pared for  the  construction  of  a 4 to  10 
story.  150  x 200  ft.  garage  on  5th  and 
Chestnut  Sts.  Estimated  cost,  $250,000. 
Address  J.  H.  Button  Co.  418  West  Jeffer- 
son St.  D.  X.  Murphy  A Bro-  714  Louis- 
ville Trust  Bldg..  Archts. 

Mass-  Springfield — S.  J.  Cordner,  22  Tay- 
lor St.,  has  awarded  the  contract  for  the 
construction  of  a 1 story,  60  x 220  ft. 

farage  on  North  Main  St.  Estimated  cost, 
55.000. 

Neb-  Lincoln— The  Dowling  Iron  ’Wks., 
204  South  9th  St-  plans  to  build  an  addi- 
tion to  Its  plant,  containing  2.500  sq.ft, 
floor  space. 

N.  J-  Hoboken — Flscher-S weeny  Bronse 
Co.,  312  Adams  St.,  will  soon  receive  bids 
for  the  construction  of  a 1 and  2 story,  100 
x 200  ft  foundry  on  13th  and  Grand  Sts. 
Estimated  cost.  $80,000.  Lockwood -Greene 
& Co..  101  Park  Ave.,  New  York,,  Archts. 
and  Engrs. 

N.  Y-  Binghamton — T.  If.  Wilbur  4k  Son 
will  build  a 1 story.  88  x 96  ft.  machine 
shop  at  23-25  Wall  St.  Estimated  cost  be- 
tween $10,000  and  12,000. 

N.  Y-  Buffalo— The  Cleveland  Cold 
Drawn  Steel  Co..  503  Leader  News  Bldg.. 
Cleveland.  O..  plans  to  build  a 1 story  steel 
plant  along  the  tracks  of  the  South  Buffalo 
R.R.  here.  Estimated  cost.  $1,000,00(1.  C. 
H.  Hopkins,  Seey.-Treas.  Private  plans- 
N.  Y..  Bnffalo — S.  Dozeretz,  258  East 
Ferry  St.,  plans  to  build  a garage  and  office 
on  Ferry  St-  E.  Estimated  cost,  $40,000. 
Architect  not  announced. 

N.  Y-  Buffalo — MeKaig  4k  Hatch,  Inc- 
1584  Niagara  St.,  plans  to  build  a machine 
shop  on  Sklllen  and  Ontario  Sts.  Estimated 
cost,  $16,000.  Architect  not  announced. 

N.  Y„  Hornell — The  Erie  R.  R-  50  Church 
St-  New  York,  plans  to  build  an  addition 
to  its  repair  shop  here.  Estimated  cost 
between  $200,000  and  $225,000.  Address  J. 
Gravis,  Hornell.  Asst.  Div.  Engr. 


N.  Y-  New  York — The  36th  St.  Garage 
Corp-  c/o  Block  A Hesse,  Archts.,  18  East 
41st  St-  will  soon  award  the  contract  for 
the  construction  of  a 3 story,  75  x 100  ft. 
garage  at  103  West  108th  St.  Estimated 
cost.  $150,000. 


O-  Cleveland— Alexander  Szabo,  1603 
Woodward  Ave.,  Lakewood,  will  soon  award 
the  contract  for  the  construction  of  a 1 
story,  40  x 120  ft.  garage  at  4122  Lorain 
Ave..  here.  Estimated  cost,  $40,000.  W.  H. 
Nicklas,  1900  Euclid  Ave-  Archt. 

O-  Toledo — J.  Ryan  has  awarded  the 
contract  for  the  construction  of  a 1 story, 
100  x 100  ft.  garage  and  store  on  20th  and 
Adams  Sts. 


Pa-  Erie — The  Odin  Stove  Mfg.  Co-  Inc., 
ls  receiving  bids  for  the  construction  of  a 
1 story,  26  x 122  ft.  stove  factory  on  West 
12th  St.  Estimated  cost,  $10,500.  Archi- 
tect not  announced. 

Pa-  Phlla. — The  Central  Constr.  4k  Sup- 
ply Co-  2220  Arch  St„  will  soon  receive 
bids  for  the  construction  of  a 1 and  2 story, 
228  x 350  ft.  plant  on  53rd  and  Florence 
St-  for  the  manufacture  of  builders  and 
contractors  supplies.  Estimated  cost,  $80,- 
000.  Private  plans. 

. Pa-  Phlla. — L.  B.  RothChlld,  Archt-  1225 
Sanson  St-  Is  receiving  bids  for  the  con- 
struction of  a 5 story.  55  x 160  ft.  sales 
and  service  station  at  1409  North  Broad 
St-  for  J.  J.  Greenberg,  Morris  Bldg.  Es- 
timated cost,  $200,000.  Noted  May  4. 

Pa-  Phlla.— C.  Zeisloft  has  awarded  the 
contract  for  the  construction  of  a 1 story, 
100  x 117  ft.  garage  on  Ridge  Ave.  and 
Lyceum  St.  Estimated  cost,  $60,000.  Noted 
March  2. 


Win-  Eau  Claire — J.  Everson,  311  West 
Madison  St.,  has  awarded  the  contract  for 
the  construction  of  a 1 story,  60  x 65  ft. 
garage.  Estimated  cost,  $40,060. 

Wis-  Green  Bay— W.  J.  McGinnis,  338 
South  Adams  St-  has  awarded  the  con- 
tract for  the  construction  of  a 1 and  2 
story.  50  x 95  ft.  garage  on  North  Adams 
St.  Estimated  cost,  $45,000. 

Win..  Madison — W.  F.  Clark,  2105  Keyes 
Ave.,  has  awarded  the  contract  for  the 
construction  of  a 1 story,  60  x 186  ft.  gar- 
age. etc-  on  University  St.  Estimated  cost, 
$40,000.  Noted  May  4. 

WIs-  Manitowoc — T h e Hamacheck- 
Bleser  Co-  11th  and  Franklin  Sts-  has 
awarded  the  contract  for  the  construction 
of  a 1 story,  50  x 139  ft.  garage.  Esti- 
mated cost,  $50,000. 

Wis-  Manitowoc— K.  O.  Muehlberg,  Co- 
209  North  9th  St-  has  awarded  the  contract 
for  the  construction  of  a 2 story,  35  x 70 
ft.  machine  shop  on  17th  and  Franklin  Sts. 
Estimated  cost,  $45,000. 

Wis-  Wausau — D.  J.  Murray  Mfg.  Co- 
manufacturer of  saw  mill  machinery,  will 
soon  award  the  contract  for  the  construc- 
tion of  a 1 story.  62  x 228  ft.  machine  shop. 
E.  C.  Hall,  221  Grand  Ave-  Engr. 

Out-  Pt.  Colburne— The  International 
Nlckle  Co.  Is  receiving  bids  for  the  con- 
struction of  a 90  x 140  ft.  nlckle  plant. 
Architect  not  announced. 


General  Manufacturing 


Pal-  Han  Fruaclseo— L.  R.  Lurie,  Flat- 
Iron  Bldg.,  has  awarded  the  contract  for 
the  construction  of  a 2 story  baking  oven 
plant  on  Howard  SL  near  4th  St.  Esti- 
mated cost.  $11,000.  Bake-Rite  Oven  Mfg. 
Co-  lessee. 

Cal-  Han  Jose— J.  F.  Pyle  4k  Sons,  King 
Rd-  have  awarded  the  contract  for  the 
construction  of  a pre-cooling  plant  on  6th 
and  Lewis  Sts.  Estimated  cost,  $7,500. 

Cal-  San  Jose— The  Stewart  Fruit  Co- 
Wells  Fargo  Bldg-  has  awarded  the  con- 
tract for  the  construction  of  a 1 story  ad- 
dition to  Its  fruit  packing  plant  on  Bas- 
sett St.  Estimated  cost,  $5,000. 

Conn-  Hamden — The  Natl.  Filter  Cloth 
4k  Weaving  Co-  57  Hope  St-  Brooklyn, 
.V.  Y„  has  awarded  the  contract  for  the 
construction  of  a 1 story,  70  x 192  ft.  fac- 
tory on  Dixwell  Ave.  and  Mather  Sts., 
here.  Estimated  cost,  $60,000.  Noted 
March  16. 

Conn..  Hartford — The  Capitol  City  Glass 
Co-  Chapel  St.,  Is  receiving  bids  for  the 
construction  of  a 2 story,  40  x 150  ft.  ad- 
dition to  Its  factory.  Estimated  cost,  $40,- 
000.  F.  C.  Walz,  407  Trumbull  St-  Archt. 

Conn-  Norwalk — C.  H.  Harris,  Inc.,  Main 
St-  has  awarded  the  contract  for  the  con- 
struction of  a 1 story,  addition  to  glass  fac- 
tory on  Main  St.  Estimated  cost,  $40,000. 

Ind-  Fort  Wayne — The  Craig  Biscuit 
Co.,  115  Montgomery  St..  Is  having  plans 


prepared  for  the  construction  of  a 4 story 
factory.  McCormick  Co-  Inc-  41  Park 
Row,  New  York  City,  Archt.  and  Engrs. 

La.,  PorryvUIe— J.  A.  Perry  and  C.  E 
McKerson,  Monroe,  plans  to  build  a carlton 
and  gasoline  extraction  plant  here. 

La-  Shrewsburg — Armour  & Co.  plans  to 
build  a acid  phosphate  and  fertiliser  plant 
to  replace  the  one  which  was  destroyed  by 
lire.  Estimated  loss,  $200,000.  W.  E.  Tur- 
ner, Div.  Mgr. 

Me-  Springvale— The  Goodall  Worsted 
Co-  Sanford,  has  awarded  the  contract  for 
the  construction  of  a 5 story,  24  x 280  ft. 
mill  and  storehouse.  Esimated  cost. 
$700,000. 

Mass-  Clinton — The  Blgelow-Hartford 
Carpet  Co-  Thompsonvllle,  Conn.,  has 
awarded  the  contract  for  the  construction 
of  a 1 story,  100  x 275  ft.  dyehouse  and  t 
story,  100  x 114  ft.  headhouse.  Estimated 
cost,  $250,000.  Noted  May  4. 

Minn-  Mankato — The  Mankato  Co-op- 
erative Dairy  Assn,  has  awarded  the  con- 
tract for  the  construction  of  a 2 story,  i" 
x 122  ft.  creamery.  Estimated  cost.  $37.- 
419.  A.  L.  Velgel,  Mgr.  Noted  April  27. 

N.  H-  Laconia — Lockwood,  Greene  4c 
Co-  60  Federal  St-  Boston,  1b  receiving  bids 
for  the  construction  of  a 3 story.  65  x 1»0 
ft.  hosiery  dyehouse  for  the  Pitman  Mfg. 
Co.  Estimated  cost,  $60,000.  Noted 
April  27. 

N.  Y„  Mt.  Vernon — The  General  Optical 
Co.  has  awarded  the  contract  for  the  con- 
struction of  a 1 story  addition  to  its  plan! 
on  Washington  St.  Estimated  cost,  $20.»0i>. 

N.  Y-  Phelps — The  Phelps  Fruit  Growers 
Assn,  plans  to  build  a 1 story,  50  x 100  ft. 
fruit  packing  plant  on  Ontario  St.  Esti- 
mated cost  between  $5,000  and  $10,000. 
Architect  not  announced. 

N.  C-  Charlotte — The  Textile  Mill  Sup- 
ply Co-  51  South  College  SL,  is  having 
plans  prepared  for  the  construction  of  s 3 
story,  140  x 150  fL  mill  supply  building  and 
warehouse.  Estimated  cost.  $60,000.  Lock- 
wood,  Greene  A Co.,  Charlotte,  Archts. 

O-  Cleveland— C.  J.  Pfeil  Co.,  1976  West 
3rd  St-  has  awarded  the  contract  for  the 
construction  of  a 2 story,  33  x 50  ft.  addi- 
tion to  its  woodworking  factory  on  West 
3rd  SL  Estimated  cosL  $40,000. 

Pa-  Brio— The  Erie  Metal  Furniture  Co. 
has  awarded  the  contract  for  the  construc- 
tion of  a 1 story,  120  x 200  fL  furniture 
factory.  Estimated  cosL  $65,000.  Noted 
May  4. 

Pa-  Phlla. — The  Roosevelt  Worsted  Co., 
20th  and  Naudaln  Sts-  has  awarded  the 
contract  for  the  construction  of  a 1 and  2 
story  knitting  mill  on  20th  and  Eaudain 
Sts.  Estimated  cosL  $95,000. 

Pa-  Pittsburgh — The  Newspaper  Print- 
ing Co-  Gazette  Sq-  will  soon  award  tie- 
contract  for  the  construction  of  a 3 story. 
81  x 84  x 107  fL  newspaper  plant  on 
Gazette  Sq.  C.  B.  Lee.  Chamber  of  Com- 
merce Bldg-  ArchL 

R.  I.,  shannock — Lockwood,  Greene  A 
Co-  Archts-  and  Engrs-  60  Federal  St- 
Boston,  are  receiving  bids  for  the  con- 
struction of  additions  to  textile  plant.  In- 
cluding 1 story,  45  x 100  fL  weave  shed.  1 
story,  50  x 105  ft.  finishing  plant  and  a 1 
story,  17  x 45  ft.  boiler  house,  for  the 
Columbia  Narrow  Fabric  Co.  Estimated 
cost,  $60,000. 

Tean-  Nashville — The  Union  Ice  Cream 
Co-  Broad  SL,  has  awarded  the  contract 
for  the  construction  of  a 3 story  lee  cream 
plant  on  12th  and  Broad  Sts.  Estimated 
cost,  $200,000.  Noted  March  30. 

Wis-  Manitowoc — A.  Fischl  Dairy  Co- 
1421  Marshall  St-  has  awarded  the  con- 
tract for  the  construction  of  a'  2 story.  2S 
x 110  ft.  dairy  and  ice  oream  factory.  Es- 
timated cost.  $50,000. 

Wis-  Marshfield — Blum  Bros.  Box  Co- 
135  West  9th  St-  has  awarded  the  contract 
for  the  construction  of  a 1 and  2 story.  96 
x 120  fL  box  factory  on  Main  SL  Esti- 
mated cost,  $100,000. 

Wis-  Milwaukee — R.  Gumz  A Co.,  Mus- 
kego  Ave-  has  awarded  the  contract  for 
the  construction  of  a 3 story,  45  x 52  ft. 
addition  to  Its  packing  plant  on  Muskego 
Ave.  Estimated  cosL  $25,000. 

Wyo-  Laramie— J.  W.  Dillon  and  J.  H. 
Rousch  plan  to  build  a factory  here  for 
the  manufacture  of  glass  specialties,  auto 
lenses,  bevel  and  plate  glass,  etc.  Esti- 
mated cost,  $180,000. 

Ont-  Kingston — The  Ontario  Provincial 
Government.  Dept,  of  Agriculture,  Toronto 
will  soon  receive  bids  for  the  construction 
of  a 2 story  ice  and  cheese  making  plant, 
hers.  Estimated  cost.  $90,000. 
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Modern  Shop  Practice  in  the  Building  of 
Revolving  Flat  Cards 

Details  of  Special  Machines  Developed  for  the  Work — Production  Cost  Per  Unit  Lowered 
by  Efficient  Shop  Arrangement,  Careful  Machine  Designing  and  Standardization 

By  F.  E.  BANFIELD,  JR. 

Superintendent,  Saco-Lowell  Shops,  Newton  Upper  Palls,  Mass. 

BEFORE  taking  up  the  details  of  manufacture  of  as  the  revolving  flat  card,  was  destined  to  come  into 
the  modern  revolving  flat  card,  it  may  be  of  in-  almost  universal  use  and  is  today  the  standard  of  the 
terest  to  trace  briefly  the  development  of  this  world  for  carding  cotton  fibers.  Although  many  modi- 
machine  in  order  that  one  may  better  appreciate  the  fications  and  improvements  in  the  construction  of  this 


PIG.  1.  MODERN  REVOLVING  PLAT  CARD.  FIG.  2.  CYLINDER  MOLDING  FLOOR 


extent  to  which  the  art  of  its  manufacture  has  been 
developed. 

The  primitive  method  of  carding  or  cleaning  cotton 
fibers  was  by  means  of  hand  cards,  which  consisted  of 
brushes  made  of  short  pieces  of  wire  instead  of  bristles, 
the  wires  being  fastened  into  a sheet  of  leather  at  a 
certain  angle,  and  the  leather  fastened  into  a flat  piece 
of  wood  about  12  in.  long  by  5 in.  wide  and  provided 
with  a handle.  The  cotton  was  spread  upon  the  surface 
of  one  of  these  cards  and  then  combed  with  another 
until  all  the  fibers  were  straight,  after  which  it  was 
stripped  off  in  the  form  of  a roll. 

The  first  attempt  to  card  by  the  rotary  motion  of  a 
cylinder  was  covered  by  the  English  patent  taken  out 
by  Lewis  Paul,  in  1748,  but  it  was  not  until  1790, 
when  Samuel  Slater,  an  Englishman  who  had  settled  in 
Pawtucket,  R.  I.,  built  the  first  cards  to  be  operated 
in  this  country,  that  carding  or  cleaning  cotton  fibers 
by  machine  was  introduced  here. 

In  1857  Evan  Leigh  produced  a card  embodying  all 
previous  developments  and  having  the  additional  advan- 
tage of  being  equipped  with  a mechanical  device  to 
automatically  strip  the  tops  or  fiats.  This  type,  known 

Abstract  of  paper  presented  at  the  spring  meeting,  Atlanta,  Ga„ 
May  8 to  11,  1922,  of  American  Society  of  Mechanical  Engineers. 


machine  have  since  been  made,  its  fundamental  features 
remain  the  same. 

In  Fig.  1 is  shown  a revolving  flat  card  as  it  is 
built  today.  While  there  are  several  different  makes 
of  these  machines,  varying  somewhat  in  details  of-  de- 
sign, the  essential  features  and  characteristics  are  the 
same  in  all. 

It  was  not  until  the  year  1884-1885  that  American 
manufacturers  came  to  realize  that  the  efficiency  of  this 
type  of  card  was  at  least  100  per  cent  higher  than  the 
best  of  the  wooden-top  fiat  cards.  As  soon  as  this  ad- 
vantage was  made  apparent  to  mill  owners  the  demand 
for  these  cards  became  large,  and  during  the  next 
decade  English  cards  of  this  type  were  brought  into 
this  country  by  the  shipload.  It  therefore  became 
necessary  for  the  American  machine  manufacturer  to 
adopt  this  new  design  for  his  product  in  place  of  the 
old-style  machine,  in  order  to  compete  successfully  with 
the  English  builders.  He  was  not  prepared  to  manu- 
facture this  radically  different  and  highly  developed 
machine.  Many  of  its  component  parts  were  so  de- 
signed that  they  were  not  readily  adapted  to  machining 
on  standard  commercial  types  of  tools.  A start  was 
made  by  purchasing  from  England  such  machines  as 
were  available,  but  it  soon  became  apparent  that  it 
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was  up  to  the  American  manufacturer  to  devise  and 
build  special-purpose  tools  and  equipment  if  he  hoped 
to  succeed  against  the  English  competitor. 

It  is  the  purpose  of  this  article  to  show  some  of  the 
results  of  the  efforts  in  this  direction  by  describing 
some  of  the  more  important  machines  which  have  been 
developed  for  this  work.  In  designing  these  machines 
the  one  object  which  has  been  constantly  borne  in  mind 
has  been  that  they  must  not  only  do  the  work  cheaper, 
but  it  must  be  of  better  quality. 

One  of  the  first  requisites  for  economic  machine 
shop  production  on  a quantity  basis  is  carefully  molded 
Uniform  castings;  otherwise  satisfactory  work  cannot 
be  obtained  from  the  jigs  and  fixtures  employed  in 
holding  the  castings  for  the  subsequent  machining 
operations.  For  the  average  card  casting  with  its 
more  or  less  deep  draws  and  flanges,  the  stripping- 
plate  type  of  molding  machine  has  been  found  best 
suited.  An  iron  pattern  once  properly  fitted  to  a 
stripping  plate  is  good  for  almost  a countless  number 
of  castings,  and  thus  made  their  accuracy  in  no  way 
depends  upon  the  skill  of  the  molder.  In  fact,  an  ordi- 
nary laborer  can  in  a few  days  be  taught  to  make  as 
good  castings  from  a stripping-plate  pattern  as  a 
skilled  molder  who  has  served  his  time  in  a foundry. 

Developments  in  molding  machines  in  recent  years 
have  made  it  even  possible  to  adapt  the  cylinder  and 
doffer  patterns  to  stripping-plate  machines  and  in  Fig. 
2 we  have  a view  of  the  cylinder  floor  showing  some 
of  these  machines,  and  illustrating  the  method  by 
which  the  molds  are  built  up.  This  equipment  con- 
sists of  four  jolt  stripping-plate  machines,  the  drag, 
the  cope,  the  core  and  cheek,  the  first  two  being  seen 
at  the  center  and  the  right  of  the  photograph.  The 
molds  are  shown  from  the  right  to  left  in  their  suc- 
cessive stages  of  completion.  To  provide  for  the  flanges 
on  the  inside  surface  of  the  cylinder,  the  core  is  built 
up  in  four  sections,  one  of  which  is  seen  suspended 
from  the  overhead  crane  by  which  it  is  handled.  Each 
section  is  built  upon  a cast-steel  arbor  which  serves 
as  a means  for  handling  and  also  provides  a support  for 
the  upper  cores.  After  the  cores  are  in  place  the 
cheek  is  lowered  into  position  and  the  mold  is  then 
closed  with  the  cope  and  ready  for  pouring.  This  is 
done  through  a central  sprue  passing  down  through 
the- cores  and  thence  through  radial  gates  in  the  drag 
to  the  cylinder  wall. 

The  Stripping-Plate  Machine 

A view  of  the  card-side  floor  showing  the  pattern 
mounted  on  a stripping-plate  machine  at  the  right  is 
seen  in  Fig.  3.  The  drags  are  made  from  this  machine 
while  the  copes  are  rammed  up  on  the  plate  at  the  left. 
In  the  foreground  may  be  seen  two  drags  ready  for 
the  cores  to  be  set.  Over  70,000  molds  have  been  made 
from  this  pattern  and  it  is  still  in  serviceable  condition. 

After  pouring,  the  molds  are  shaken  out  over  grat- 
ings in  the  floor,  through  which  the  sand  falls  into 
hoppers  located  in  the  basement.  Serving  these  hop- 
pers is  the  sand-mixing  machine  or  car,  shown  in  Fig. 
4.  A hopper  is  located  on  the  right  from  which  a slow- 
moving  feeder  delivers  the  sand  to  the  hopper  of  a 
bucket  elevator  mounted  on  the  car.  This  elevates  the 
sand  to  the  mixing  machine  where  it  is  riddled,  tem- 
pered and  mixed  and  then  dropped  on  to  a belt  con- 
veyor which  delivers  it  to  the  bucket  elevator  at  the 
left  ready  for  the  hopper  over  the  molding  floor  above. 
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This  sand  car  is  operated  on  a track,  running  the  length 
of  the  foundry  and  so  located  that  the  car  serves  all 
of  the  hoppers  in  the  bay  in  which  it  operates.  This 
equipment  does  away  with  the  laborious  work  of  shovel- 
ing the  sand  and  it  also  mixes  and  prepares  it  much 
more  thoroughly  than  is  possible  by  hand,  thereby  pro- 
ducing not  only  better  but  cheaper  castings. 

For  transportation  of  materials,  an  electrically  oper- 
ated monorail  system  has  been  installed.  Not  only  are 
the  cars  electrically  driven  but  the  switches  are  also 
operated  in  this  manner,  being  controlled  by  a button 
in  the  operator’s  cab.  Special  cars  are  also  arranged 
with  ladles  for  carrying  the  molten  iron  from  the 
cupola  to  the  molding  floors,  and  arranged  so  that  the 
tilting  of  the  ladle  for  pouring  is  done  by  the  operator 
of  the  car.  This  system  has  aided  materially  in  reduc- 
ing the  cost  of  transportation,  as  well  as  increasing 
the  capacity  of  the  foundry  by  speeding  up  the  work. 

Machining  the  Castings 

Upon  the  solid  construction,  the  true  running  and 
the  perfect  balance  of  the  card  cylinder,  depends  to 
a large  degree  the  successful  operation  of  the  card.  Its 
surface  is  covered  with  card  clothing,  which  in  turn  is 
set  to  run  but  a few  thousandths  of  an  inch  away  from 
the  surfaces  of  the  lickerin,  the  flats  and  the  doffer, 
and  it  is  essential  that  this  small  clearance  be  accu- 
rately maintained,  as  otherwise  serious  damage  might 
result  to  the  clothing.  This  cylinder  has  a diameter 
of  50  in.,  a length  of  40  or  45  in.  according  to  the 
width  of  the  card,  and  runs  at  a normal  speed  of  165 
turns  per  minute.  It  is  the  largest  of  the  parts  enter- 
ing into  the  assembly  of  the  card  and  its  machining 
operations  are  such  as  require  the  use  of  several  of  the 
special  single-purpose  tools  heretofore  mentioned. 

The  first  operation  on  the  cylinder  consists  of  squar- 
ing up  and  boring  out  the  ends  to  receive  the  spiders. 
For  a long  time  this  was  done  on  boring  out  lathes 
designed  and  built  for  this  purpose  in  England,  sev- 
eral of  which  were  purchased  and  brought  to  this 
country. 

Then  in  order  to  obtain  an  increased  production,  and 
at  the  same  time  eliminate  the  possibility  of  inaccu- 
racy, it  was  decided  that  a milling  machine  was  the 
type  best  suited  to  produce  these  results.  Accordingly 
the  special  machine  shown  in  Fig.  5 was  designed  and 
built  for  this  work.  The  cylinder  is  held  on  an  expand- 
ing arbor  or  chuck,  one  end  of  which  carries  the  feed 
gear  corresponding  to  the  rack  of  the  ordinary  milling- 
machine  table.  The  cutters  are  mounted  on  the  inner 
ends  of  two  spindles,  one  on  each  side  of  the  machine, 
these  spindles,  in  turn,  being  driven  by  spur  gears 
from  a motor-driven  cross-shaft  at  the  rear.  The 
spindles  are  mounted  in  quills  so  arranged  that  they 
may  be  fed  into  the  ends  of  the  cylinder  to  the  desired 
depth  after  it  has  been  rolled  into  place.  A sliding- 
drive  pinion  is  then  moved  into  mesh  with  the  feed 
gear  on  the  chuck,  this  pinion  being  driven  from  the 
cross-shaft  shown  on  the  side  of  the  machine.  A tight 
and  loose  pulley  on  this  shaft  receives  a belt  from  a 
pulley  on  the  motor  shaft,  the  feed  being  started  and 
stopped  by  the  shifting  of  this  belt.  The  arbor  on 
which  the  cylinder  is  mounted  is  held  in  position  in  the 
horizontal  U-shaped  bearings  of  the  machine  by  means 
of  the  steel  wedges  shown.  The  photograph  shows  the 
cylinder  ready  to  be  rolled  into  position.  The  head  car- 
rying the  cutter  spindles  is  adjustable  and  when  once 
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set  for  a certain  diameter  of  cutter,  work  of  uniform 
dimensions  is  produced  and  is  not  dependent  on  the 
care  of  the  operator,  who  merely  loads  and  unloads  the 
machine.  This  machine  is  capable  of  finishing:  one 


stock  spindles  are  both  30  in.  in  diameter,  the  former 
carrying  a driving  gear  6 ft.  in  diameter.  The  spindles 
are  of  cast  iron  and  run  in  cast-iron  bearings,  which 
have  shown  no  appreciable  wear  during  ten  years  of 


FIQ.  3.  CARD  SLIDE  MOLDING  MACHINES.  FIG.  5.  CYLINDER-END  MILLING  MACHINE 


FIG.  4.  SAND  MIXING  MACHINE 


continuous  service.  The  toolblock  carries  six  tools 
spaced  at  equal  intervals  so  that  each  tool  travels  but 
one-sixth  of  the  length  of  the  cylinder,  the  entire  sur- 
face being  finished  by  this  movement. 

A spider  is  then  driven  into  each  end  of  the  cylinder, 
where  it  is  securely  bolted  and  doweled  in  place.  The 
holes  are  then  line-reamed  to  receive  the  shaft,  which 
is  pressed  into  place  in  a heavy  horizontal  power  press, 
0.005  in.  being  allowed  for  the  forced  fit.  As  a further 
precaution,  a S-in.  dowel  pin  is  driven  through  the  hub 
of  the  spider  and  shaft  at  the  driving  end.  This 
method  of  construction  obviates  any  possibility  of  the 
shaft  becoming  loose  from  long-continued  operation 
and  insures  a true-running  cylinder. 

It  is  then  mounted  on  its  own  bearings  in  a special 
finishing  lathe  where  a continuous  chip  is  taken  from 
one  end  to  the  other  with  a single  tool,  after  which  it 
is  ready  to  be  drilled  for  the  wooden  plugs  which  are 
driven  into  its  surface  and  to  which  the  clothing  is 


FIG.  6.  CYLINDER  ROUGHING  LATHE. 

cylinder  per  hour,  one-third  the  time  required  on  the 
previous  lathes. 

When  bored  or  milled  out  the  cylinder  is  taken  to 
the  roughing  lathe  (Fig.  6)  where  it  is  held  by  the 
bored  ends  and  a roughing  cut  is  taken  across  its  outer 
surface.  To  convey  an  idea  of  the  size  of  this  machine, 
it  may  be  of  interest  to  state  that  the  head  and  tail- 


FIG.  7.  CYLINDER  DRILLING  MACHINE 

tacked.  This  drilling  operation  is  performed  in  the 
horizontal  gang-drilling  machine  shown  in  Fig.  7.  The 
drills  used  here  are  of  the  flat  type  and  so  shaped  as 
to  drill  and  ream  a tapered  hole  suitable  for  receiving 
the  wooden  plug. 

After  plugging,  the  cylinder  is  carefully  ground  on  a 
special  cylinder  grinder.  Operations  on  the  spider, 
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consisting  of  boring  and  reaming  the  hub,  of  turning 
the  outside  circumference  to  size  and  of  facing  one 
side  of  the  rim,  are  done  on  a boring  mill  so  equipped 
that  all  of  these  operations  may  be  performed  at  one 
setting  of  the  work. 

The  shafts  used  in  the  cylinders  and  doffers  are  of 
cast  iron  and  each  end  is  finished  to  three  different 
diameters,  one  to  fit  the  spider,  one  the  bearing,  and 
the  third,  or  outer  one,  the  pulley.  For  rough-turning 
these  shafts  the  special  machine  shown  in  Fig.  8 was 
developed  to  turn  both  ends  of  the  shaft  at  the  same 
time.  As  will  be  seen,  the  central  head  carries  a hol- 
low spindle  driven  by  a gear  on  the  main  driving  shaft 
at  the  rear  of  the  machine.  On  each  end  of  this  hollow 
spindle  is  mounted  a special  concentric  chuck  for  cen- 
tering and  gripping  the  casting  to  be  turned.  The  tail- 
stock  spindles,  one  at  each  end  of  the  machine,  are 
arranged  in  horizontal  turrets  or  drums  which  may  be 
rotated  in  their  respective  heads  and  whose  axes  are 
located  below  that  of  the  driving  spindle.  These  tur- 
rets are  also  fitted  with  a rotating  center  drill,  the 
driving  gears  of  which  are  thrown  into  mesh  as  it  is 
moved  up  into  line  with  the  axis  of  the  shaft.  The 
third  position  of  the  left-hand  turret  carries  a stop 
which  locates  the  work  in  the  machine,  while  the  cor- 
xasponding  position  of  the  right-hand  one  is  provided 
With  an  opening  through  which  the  work  is  passed  into 
and  out  of  the  machine.  Each  carriage  is  provided 
with  a front  and  back  toolblock,  the  former  carrying 
two  turning  tools,  while  the  latter  carries  a single 
inverted  one.  Thus,  three  tools  are  in  operation  at 
each  end  of  the  shaft,  one  for  each  of  the  three 
diameters. 

The  shaft  then  goes  to  a lathe  equipped  with  two 
carriages,  each  of  which  is  fitted  with  a toolblock 
arranged  with  tools  for  squaring  the  shoulders  to 
length.  It  is  then  ready  for  the  grinder  where  both 
ends  are  carefully  ground  to  size.  After  cutting  the 
keyway  for  the  driving  pulley  with  a vertical  end  mill, 
the  hole  for  the  oil  screw  is  drilled  and  tapped  in 
the  end  and  the  shaft  is  completed,  ready  to  be  pressed 
into  the  cylinder. 

Finishing  the  Doffer 

The  operations  of  finishing  the  doffer  follow  closely 
those  of  the  cylinder,  the  rough-turning  being  done  on 
the  machine  shown  in  Fig.  9,  which  greatly  resembles 
the  cylinder  roughing  lathe  (Fig.  6).  After  the  spider 
and  shaft  are  in  place,  the  doffer  is  drilled,  ground,  and 
balanced  in  a manner  similar  to  the  cylinder. 

The  sides  and  arches  of  the  framework  of  the  cards 
are  finished  by  special  machines,  since  the  successful 
manufacture  of  these  parts  requires  close  adherence  to 
accuracy  in  order  to  insure  interchangeability  and  to 
reduce  to  a minimum  the  fitting  required  in  the  erect- 
ing room.  In  order  to  secure  a straight  and  even 
surface  on  which  to  erect  the  card  and  attain  proper 
alignment  of  the  bearings,  the  top  surfaces  of  the  sides 
are  further  finished  on  a special  planer  type  of  grinder 
carrying  a vertically  mounted  motor-driven  ring  wheel. 

The  arch  which  is  that  portion  of  the  frame  carry- 
ing the  stands  that  support  the  flats  and  their  driving 
and  adjusting  mechanism  as  well  as  the  sheet-iron 
casing  below  them,  is  by  the  nature  of  its  design,  the 
most  awkward  as  well  as  one  of  the  most  important 
parts  of  the  card  to  machine.  The  proper  settings  of 
the  different  parts  require  the  accurate  location  of  the 
various  spottings  on  which  the  stands  are  mounted. 


The  first  operation  after  squaring  off  the  bottom  of  the 
feet  is  the  milling  of  the  outer  rim,  this  being  done 
on  the  machine  shown  in  Fig.  10.  The  rotating  drum 
carries  a pair  of  these  arches,  one  right  and  one  left 
hand.  As  this  drum  rotates  slowly  the  circumference 
of  the  rim  of  the  arch  is  carried  past  the  cutter,  plainly 
seen  in  the  photograph,  while  below  this  cutter,  but 
hidden  from  view,  are  two  face  mills  so  located  as  to 
mill  the  inner  and  outer  sides  of  the  rim.  Means  are 
also  provided  for  automatically  changing  the  space  be- 
tween these  two  cutters  to  allow  for  the  thicker  portion 
of  the  rim  on  one  side  of  the  arch. 

Final  Operations  on  the  Arch 

The  final  operations  on  the  arch  are  accomplished  at 
one  setting  on  the  machine  shown  in  Fig.  11.  The 
casting  is  clamped  to  the  table  in  a horizontal  position 
on  its  back  and  the  pair  of  cutters  mounted  on  the 
horizontal  slide  at  the  left  side  of  the  machine  serve 
to  mill  the  spottings  to  which  the  arch  stands  are 
bolted,  while  the  pair  of  cutters  carried  on  the  vertical 
head  in  the  center  of  the  picture  finish  the  spottings 
on  both  sides  of  the  flange.  In  addition  to  these  mill- 
ing operations,  the  holes  for  the  capscrews  securing 
the  stands  in  place  are  drilled  and  tapped.  The  table 
of  the  machine  is  revolved  by  hand  to  its  successive 
positions  under  the  horizontal  cutters,  while  the  ver- 
tical milling,  drilling  and  tapping  heads  are  free  to 
swing  about  the  central  axis  to  any  desired  position. 
The  locations  of  the  various  spottings  and  holes  are  all 
determined  by  tapered  slots  in  the  rim  of  the  table  into 
which  plungers,  mounted  oh  their  respective  heads,  are 
thrust  to  locate  the  spotting  or  hole  to  be  finished. 

Against  the  outer  rim  of  the  arch,  the  flexible  bend, 
over  which  the  flats  travel,  is  held  by  its  adjusting 
blocks.  It  is  essential  that  this  bend  be  close  to  the 
milled  surface  of  the  arch  and  its  sides  must  therefore 
be  true  and  even.  The  finishing  of  these  sides  is  accom- 
plished, as  in  the  case  of  the  rim  of  the  arch,  by  feeding 
the  bend  between  two  properly  spaced  face  mills  and 
removing  the  scale  from  both  sides  of  the  casting  at 
the  same  time.  This  operation  is  shown  in  Fig.  12. 
It  will  be  noted  that  this  machine  is  of  a type  similar 
to  some  of  the  continuous  milling  machines  which  have 
been  recently  developed,  where  the  loading  and  unload- 
ing is  carried  on  while  the  machine  is  in  operation.  A 
rough  casting  may  be  seen  entering  the  cutters,  while 
in  the  rear  the  finished  one  is  just  coming  into  sight. 
The  cutters  are  hidden  from  view  in  the  cut,  but  are 
mounted  on  the  ends  of  the  spindles,  one  on  each  side 
of  the  machine.  Large-diameter  pulleys  for  driving 
the  cutters  are  mounted  directly  on  the  outer  ends  of 
these  spindles.  This  method  of  driving  a milling  cut- 
ter directly  by  means  of  a belt  has  been  found  very 
efficient,  in  as  much  as  it  eliminates  vibration  and 
tendency  to  chatter  caused  by  a gear  drive,  the  belt 
producing  a certain  cushioning  effect.  Cutters  thus 
driven  require  less  frequent  grindings  and  may  be  oper- 
ated at  a higher  speed  than  those  driven  through  a 
train  of  gears. 

Power  for  driving  the  card  is  applied  to  the  main 
cylinder  shaft  where  a pair  of  20-in.  tight-  and  loose- 
webbed  pulleys  receive  the  belt.  On  the  other  end 
of  the  shaft  an  18-in.  pulley  serves  to  drive  the 
lickerin  and  flats.  These  pulleys  require  a considerable 
amount  of  machine  work  in  as  much  as  each  is  made 
with  one  or  more  grooves  on  one  side  for  driving  a 
round  belt  in  addition  to  the  crowned  face.  • The  outer 
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FIG.  8.  SHAFT  ROUGHING  LATHE.  FIG.  #.  DOFFER  ROUGHING  LATHE 


This  machine  also  carries  a boring  bar  by  which  the 
hole  is  bored  and  reamed  while  the  turning  operation 
is  going  on.  The  average  time  for  finishing  the  pulley 
shown  at  the  left  of  the  machine  is  11  minutes. 

The  boring  out  of  the  ends  of  the  lickerin  shell  also 
proved  to  be  an  operation  which  could  not  be  readily 
or  economically  performed  on  a commercial  type  of 
tool  and  many  of  the  milling  operations  on  the  various 
smaller  parts  of  the  card  are  such  as  to  require  the 
use  of  gang  or  form  mills.  This  is  also  true  of  many 
of  the  milling  operations  on  other  textile  machines. 
For  this  class  of  work  a semi-automatic  milling  ma- 
chine is  used. 

Coming  now  to  the  erecting  room,  the  cards  are  set 
up  here  in  rows  of  twenty-five  each  as  shown  in  Fig. 
14.  They  are  completely  assembled  with  the  exception 
of  the  clothing  and  the  flats  and  are  then  run  off  and 
carefully  inspected  before  boxing.  Dowel  pins  are 
provided  wherever  necessary  so  that  the  work  of 
assembling  at  the  mill  is  reduced  to  a minimum. 

From  the  foregoing  descriptions  and  machines  which 
have  been  illustrated,  there  are  several  points  to  which 
attention  should  be  called.  First,  the  all-important 
problem  is  to  get  the  actual  labor  cost  per  piece  as  low 
as  possible,  consistent  with  the  high  standard  of  qual- 
ity required.  This  problem  is  somewhat  different  from 
that  of  most  production  shops  where  the  low  cost  of 
production  is  arrived  at  by  getting  as  large  a produc- 
tion per  machine  per  day  as  possible.  Many  of  these 
special  machines  are  capable  of  turning  out  two,  three 
and  even  four  times  the  amount  of  work  required  and 
are  therefore  often  stopped  from  one-half  to  three- 
quarters  of  the  time.  It  has  therefore  been  found 
advantageous  to  arrange  the  machines  in  groups  so 
that  one  man  by  operating  the  group  will  produce  the 
amount  of  work  required  from  hiB  machines. 


sides  of  the  webs  are  also  turned.  A special  lathe, 
Fig.  13,  was  developed  for  doing  this  work  by  form- 
ing tools  which  carry  cutters  the  full  width  of  the  sur- 
faces to  be  finished.  Special  attention  is  called  to  the 
massive  design  of  this  machine,  the  headstock  spindle 
being  16  in.  in  diameter.  The  heavy  heads  absorb 


FIG.  12.  FLEXIBLE  BEND  MILLING  MACHINE 

all  vibration  even  under  the  heaviest  cuts.  A special 
toolblock  is  arranged  for  each  operation,  two  of  which 
are  shown  at  the  base  of  the  machine;  the  one  at  the 
left  being  used  for  forming  the  web  and  rim,  while 
that  on  the  right  blocks  out  the  grooves  and  half  of 
the  crown,  the  other  half  being  finished  in  a second 
operation  by  turning  the  pulley  around.  A spring 
chuck  clamps  the  pulley  securely  in  place  while  turning. 
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Second,  in  designing  the  special  machines  it  will  be 
noted  that  extremely  liberal  dimensions  have  been 
allowed,  and  that  the  lathe  and  milling-machine  spindles 
have  been  made  to  approximate  as  nearly  as  practical 
the  diameter  of  the  work  to  be  turned,  or  the  cutter 
carried  by  the  spindle.  In  many  instances  these  spin- 
dles are  made  of  cast  iron,  running  in  bearings  of  the 
same  material,  the  surfaces  of  which  when  glazed  over 
are  almost  impervious  to  wear.  The  large  masses  of 
metal  in  these  spindles,  bearings  and  other  parts  have 
been  provided  so  as  to  absorb  all  vibration  and  prevent 
any  tendency  to  chatter  even  under  heavy  cuts  and 
feeds. 

Third,  each  machine  is  designed  to  do  one  or  more 
operations  on  one  special  part  and  is  suitable  for  no 


FIG.  13.  PULLEY  LATHE 


FIG.  14.  ERECTING  FLOOR 


other  purpose.  Equipment  of  this  kind  is  possible  only 
where  the  product  has  been  thoroughly  standardized 
and  is  not  subject  to  major  changes  in  design. 

Rewards  for  Suggestions — Discussion 

: By  F.  P.  Terry 

Belfast,  Ireland 

The  contribution  under  the  above  heading  by  C.  J. 
Morrison,  on  page  448,  Vol.  55,  of  American  Machin- 
ist, deals  with  a subject  which  I think  has  been  some- 
what neglected  of  late,  but  which  at  the  same  time  is 
one  of  the  most  important  under  the  present  difficulties, 
and  may  be  termed  as  making  two  blades  of  grass  grow 
instead  of  one. 

As  Mr.  Morrison  suggests,  it  is  a square  deal  that 
is  necessary  first  and  last.  Many  schemes  have  been 


tried,  many  have  died  almost  at  birth  for  lack  of  some 
little  link.  In  some  cases  it  has  been  a jealous  manager 
or  foreman  who  has  been  at  fault,  in  others,  the  reward 
has  been  inadequate  to  the  saving  affected.  But  this 
would  seldom  kill  a scheme  where  proper  recognition  is 
forthcoming,  apart  from  the  monetary  element. 

Money,  Promotion  and  Increased  Salary 
Popular  Rewards 

Some  twenty  years  ago  I was  connected  with  a firm 
that  had  a very  popular  and  successful  scheme  in 
operation.  The  money  award  was  in  most  cases  small, 
but  promotion  and  increased  salary  were  certain.  In 
one  case,  a machinist  who  was  milling  brush  parts  for 
a motor  developed  a new  design  that  was  taken  up  by 
the  firm.  His  reward  was  promotion  to  the  position  of 
foreman  of  the  brush  making  department,  a position 
practically  created  for  him.  Soon  he  came  along  with 
other  suggestions  and  he  eventually  became  head  fore- 
man of  the  electrical  department. 

A suggestion  from  a turner  of  a special  chuck  to 
allow  for  the  machining  of  engine  eccentrics  at  one 
setting  brought  as  a reward  an  assistant  foremanship 
in  the  machine  shop,  which  resulted  later  in  other 
improvements  and  the  official  position  of  jig  and  fixture 
designer.  There  were  also  dozens  of  other  cases  of  men 
getting  increased  wages  and  better  machines  to  operate. 

Ten  years  ago  the  old  manager  died  and  the  sugges- 
tion scheme  lingered  for  a few  months  then  passed 
away.  The  new  manager  had  the  idea  that  he  could  do 
all  the  suggesting  himself,  or  at  least  take  all  the 
credit. 

Mr.  Morrison  proposes  a committee  of  judges.  While 
this  may  be  successful,  I think  the  manager  alone 
should  have  the  necessary  powers  and  be  the  sole 
judge.  If  the  manager  is  not  broad  enough  to  carry 
out  this  important  part  of  sucessful  management,  he 
should  be  replaced,  as  also  should  foremen  who  use  their 
position  to  crib  and  claim  the  ideas  belonging  to  others. 

A Broad-Minded  Manager 

In  the  control  of  the  successful  scheme  mentioned 
above,  the  old  manager  took  full  charge.  Any  ideas  put 
before  him  were  carefully  considered  and  when  adopted 
were  often  considerably  improved  by  his  own  sugges- 
tions, for  which  he  never  claimed  the  slightest  credit 
but  gave  all  honor  to  the  originator.  All  awards  were 
recorded  in  the  works  magazine  published  quarterly. 
Anything  especially  good  would  be  described  fully  with 
the  inventor’s  photograph,  or  sometimes  inventors  would 
be  invited  to  describe  their  inventions  themselves.  This 
added  additional  charm,  quite  apart  from  the  money 
element,  although  these  descriptions  were  paid  for  at 
liberal  rates. 

Human  nature  is  very  much  the  same  the  world  over, 
and  nothing  is  so  annoying  as  being  robbed.  Many  men 

would  kick  up  more  fuss  if  robbed  of  one  dollar  than 

they  would  if  they  were  to  lose  fifty.  It  is  the  rob- 
bing of  men’s  ideas  that  is  the  great  drawback  to  so 

many  suggestion  schemes  and  that  keeps  work  from 
being  done  on  up-to-date  lines,  to  the  loss  of  the  firm 
and  the  world  at  large. 

If  we  had  more  broad-minded  managers  always  ready 
to  forget  personality  when  it  is  to  the  firm’s  advan- 
tage, as  in  the  case  mentioned  above,  we  would  have 
many  more  successful  suggestion  schemes  and  contented 
workers.  The  pity  is  that  such  managers  are  so  scarce. 


Digitized  by  LaOOQie 


May  25,  1922 


Elimimte  Waste — With  Modern  Equipment 


767 


Methods  of  Designing  Tools  for  Turret  Lathes  Continued — Different  Ways  of  Developing  the  Design — 

Detailed  Layouts  for  Pulley  and  Bevel  Ring  Gear 


THERE  are  several  methods  of  making  turret 
layouts.  Some  factories  show  a simple  yet  com- 
plete set-up,  with  all  the  tools  in  place  on  the 
turret.  Others  go  a step  further  and  show  the  turret 
set-up  with  tools  on  one  sheet,  while  on  another  each 
operation  is  shown  in  detail  with  the  tools  in  their 
respective  positions.  There  is  still  another  method  in 
vogue,  which  shows  all  the  tools  on  the  turret  and  each 
operation  in  detail  on  the  same  sheet.  In  addition  to 
this,  all  tool  numbers  and  reference  numbers  to  draw- 
ings on  which  tool  details  appear  are  given  on  the 
sheet,  and  each  operation  is  specifically  noted  by  means 
of  reference  letters  on  the  various  surfaces  which  are 
to  be  machined. 

In  selecting  a method,  the  tool  engineer  should  be 
governed  partly  by  factory  conditions  and  the  procedure 
in  the  past.  Judgment  must  be  used  in  the  matter  and 
a suitable  method  selected  and  standardized  in  order 
to  obtain  uniformity.  If  tool  layouts  are  blueprinted 
and  made  up  in  book  form  for  factory  reference,  the 
sizes  of  sheets  should  be  uniform  and  of  such  shape 
that  they  can  be  easily  handled. 

In  Fig.  379  is  shown  a turret  layout  of  a plain  pul- 
ley with  all  the  tools  in  position  on  the  turret.  Figs. 
380  and  381  show  the  various  operations  in  detail. 
Referring  to  Fig.  379,  the  work  A is  a plain  pulley 
which  is  to  be  turned,  bored  and  faced  on  both  sides. 
It  is  held  by  the  inside  of  the  rim  in  a set  of  special 
chuck  jaws  B,  which  are  so  made  that  the  facing  tools 
on  the  cross-slide  can  pass  by  the  edge  of  the  flange 
without  interference.  The  toolholder  D contains  a bor- 
ing bar,  corner  tool  and  turning  tool  for  the  outside 
diameter,  all  being  used  for  the  roughing  operation. 

The  holder  E is  a duplicate  of  D,  except  that  it  is 
used  for  finishing,  and  the  corner  tool  is  left  out  be- 
cause one  cut  is  sufficient  to  do  the  work.  Holder  F 
contains  a reamer  which  is  arranged  so  that  it  will 
float  and  follow  the  hole  generated  by  the  boring  tools. 
Tools  G and  H are  standard  slide  tools,  which  are  used 
for  rough-  and  finish-facing  the  back  of  the  pulley  hub. 
The  cross-slide  in  this  machine  has  a turret  toolpost  K, 
in  which  are  held  the  tools  used  to  face  the  front  of 
the  hub  and  both  sides  of  the  flange. 

For  the  authors’  forthcoming  book.  All  rights  reserved. 


The  starting  and  completing  of  the  first  operation 
on  the  pulley  is  shown  in  Fig.  380.  The  cross-slide 
tool  L is  first  used  for  facing  off  the  end  of  the  hub. 
After  this  cut  has  been  started,  the  turret  is  brought 
up  until  the  boring  bar  pilot  enters  the  bushing  and 
the  boring  tool  commences  to  cut.  Soon  after  this 
the  turning  tool  M comes  into  operation.  About  this 
time  the  facing  tool  L has  completed  the  work  on  the 
end  of  the  hub;  it  is  therefore  withdrawn  and  the 
turret  toolpost  indexed  to  allow  the  two  facing  tools  0 
and  P to  be  used  on  the  sides  of  the  flange.  Meanwhile 
the  boring  and  turning  tools  continue  to  cut,  eventu- 
ally completing  their  work,  at  which  time  the  “knock- 
off” stops  the  turret  slide.  Hand  feed  is  then  used 
to  round  the  corner  of  the  hub  with  the  tool  N. 

In  Fig.  381  is  shown  the  remainder  of  the  operations 
in  detail.  The  cross-slide  tools  continue  to  face  the 
flange  while  the  finish-boring  bar  and  turning  tool  Q 
in  the  holder  E on  the  second  turret  face  are  brought 
up  and  set  to  work.  The  knock-off  on  the  cross-slide 
stops  the  slide  at  the  proper  point  and  the  facing  tools 
remain  in  the  position  shown,  or  they  can  be  run  back 
out  of  the  way  if  desired. 

The  hole  is  reamed  with  an  adjustable  reamer  R in 
a holder  of  the  floating  type.  On  a cast-iron  piece 
such  as  that  shown,  the  reamer  is  usually  fed  by  hand 
in  order  to  size  the  hole  more  rapidly.  If  a slow 
machine  feed  is  used,  there  is  always  the  possibility  of 
enlarging  the  hole  slightly,  due  to  the  scraping  action 
on  the  edges  of  the  blades.  The  production  is  faster  if 
the  reamer  is  fed  by  hand,  and-  the  work  is  more 
uniform. 

The  last  two  operations  on  the  work  are  rough-  and 
finish-facing  the  back  of  the  hub.  A bar  S inserted 
in  the  slide-tool  G is  operated  by  hand  in  a vertical 
direction.  The  turret  is  brought  against  a stop  to 
obtain  the  correct  longitudinal  position,  and  held  in 
place  during  the  operation. 

Many  turrets  have  six  sides,  but  there  are  also  those 
with  five,  four  and  three.  The  majority  of  the 
machines  in  common  use  have  either  six  or  four  sides, 
although  on  certain  kinds  of  work  the  others  are  often 
used.  Some  years  ago  a certain  type  of  turret  lathe 
was  made  with  an  eight-sided  turret;  but  this  type  was 
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not  used  very  generally  as  its  field  was  limited,  due  to 
the  possibility  of  interferences  of  turret  tools  with 
others  on  the  cross-slide  of  the  machine.  The  six-sided 
turret  occasionally  causes  trouble  in  this  regard,  so  that 
the  tool  engineer  must  keep  his  eyes  open  in  order  to 
make  sure  of  the  necessary  clearances. 

A four-sided  turret  allows  more  tool  clearance  and 
there  is  little  chance  of  trouble  being  caused  by  a lack 
of  room  for  the  tools.  Fig.  382  shows  a layout  for  a 
piece  of  work  A which  is  to  be  handled  on  a machine 
having  a turret  with  four  sides.  The  piece  is  held  by 
the  inside  of  the  rim  in  a set  of  special  jaws  B in  a 
three-jaw  chuck,  in  which  the  bushing  H is  fixed  to  act 
as  a guide  for  the  boring  bars  and  reamers.  The 
holder  C is  fastened  to  the  first  turret  face  and  has 
an  extension  bracket  D,  in  which  are  carried  the  turn- 
ing tools  E and  F.  Fine  adjustment  is  provided  by 
means  of  the  backing-up  screws  shown. 

The  tools  in  the  holder  are  set  vertically,  although 
for  convenience  they  are  shown  in  a horizontal  plane 
in  the  layout.  A rough-boring  bar  G is  held  in  the 
same  holder  and  used  for  boring  the  hole  in  the  hub. 
The  front  of  the  cross-slide  has  a special  toolblock  K 
in  which  are  held  the  facing  and  grooving  tools  L,  M 
and  N.  These  latter  are  roughing  tools  used  for  mak- 
ing the  first  cut  on  the  flange,  facing  the  end  of  the 
hub  and  roughing  out  the  groove  A in.  under  the 
finished  size. 

The  toolholder  O on  the  second  turret  face  is  exactly 
the  same  as  that  used  on  the  first  turret  face,  but 
it  finishes  the  surfaces  roughed  off  in  the  previous 


FIG.  379.  TURRET  LAYOUT  FOR  PLAIN  PULLEY 


FIG.  380.  START  AND  COMPLETION  OF  FIRST  OPERATION 
ON  PLAIN  PULLEY 


operation.  While  this  tool  is  in  use,  the  rear  toolblock 
T on  the  cross-slide  is  brought  up  into  position,  so 
that  the  tools  17,  V and  W perform  the  finished-facing 
and  grooving  operations.  The  third  turret  face  carries 


FIG.  381.  REMAINDER  OF  OPERATIONS  ON  PLAIN 
PULLEY 


FIG.  382.  TURRET  LAYOUT  FOR  MACHINE  WITH  FOUR 
SIDED  TURRET 

a roughing  reamer  P which  is  supported  in  a floating 
holder  Q.  The  fourth  and  last  turret  face  has  a holder 
S,  which  is  also  of  the  floating  type  and  carries  the 
finishing  reamer  R. 

This  use  of  two  reamers,  one  for  roughing  and  the 
other  for  finishing,  is  not  common,  yet  it  is  used  occa- 
sionally when  very  accurate  work  is  required.  In  this 
layout  of  tools  the  attention  of  the  designer  is  called 
to  the  operation  of  the  turret  turning  tools  and  the 
cross-slide  facing  tools,  as  the  lengths  of  the  various 
cuts  are  so  nearly  the  same  that  the  turning  and  fac- 
ing operations  are  completed  at  practically  the  same 
time  with  the  equipment  indicated. 

In  order  to  illustrate  the  application  of  (me  of  the 
methods  of  making  turret  layouts,  we  give  a complete 
layout  in  Figs.  383,  384  and  385  of  a special  equip- 
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meat  used  in  machining  a bevel  ring  gear  for  the  rear 
axle  of  an  automobile.  Fig.  383  shows  the  work  A, 
which  is  a drop  forging  of  alloy  steel,  held  by  the  out- 
side in  a set  of  special  chuck  jaws  1.  These  jaws  are 
undercut,  so  as  to  grip  the  work  firmly  and  prevent  it 
from  being  pulled  out  of  the  jaws  during  the  cutting. 
The  surfaces  which  are  being  machined  are  lettered, 
and  all  tools  used  are  numbered  and  listed  at  the  bot- 
tom of  the  layout  sheet. 

A brief  description  of  each  operation,  together  with 
a reference  to  the  portions  of  the  work  on  which  the 
cuts  are  being  taken,  is  given  with  each  layout  showing 
details  of  the  set-up.  For  example,  the  first  operation 
consists  of  rough-boring  the  hole  G with  a special  bor- 
ing bar  4,  and  rough-facing  the  surface  F with  tool  2 
in  the  turret  toolpost  of  the  cross-slide.  The  remainder 
of  the  operations  shown  on  this  sheet  are  clearly  speci- 
fied and  all  tools  used  are  listed  with  their  drawing 
numbers  at  the  bottom  of  the  sheet,  so  that  tool  draw- 
ings can  be  easily  found  when  wanted.  The  title  of 
the  drawing  and  other  information  as  to  the  work  and 
the  machine  on  which  the  tools  are  used  is  given  in 
the  lower  right-hand  corner  of  each  drawing,  in  the 
usual  manner. 

Between  the  first  and  second  turret  lathe  settings, 
the  bolt  holes  are  drilled  in  the  face  F which  has  just 
been  machined.  This  provides  a means  of  driving  the 
work  during  the  heavy  cutting  of  the  beveled  faces. 
In  order  to  make  this  layout  clear,  a description  of  the 
holding  device  is  necessary  and  some  mention  of  the 
other  tools  used  in  Fig.  384.  The  work  is  located  on 
a large  special  arbor  7,  which  is  fitted  to  an  adapter 
on  the  spindle  in  such  a way  that  it  can  be  trued  up 
when  necessary  if  it  does  not  run  perfectly  true  with 
the  spindle.  The  arbor  is  provided  with  a pin  which 
enters  one  of  the  bolt  holes  and  acts  as  a driver.  A' 


taper  plug  in  the  center  of  the  arbor  acts  upon  three 
shoes  which  expand  in  the  hole  and  grip  the  work  and 
center  it  at  the  same  time. 

A locating  device  8 is  mounted  on  one  of  the  turret 


//  Radius  heat/  / * » • ri£l  guide  for  ring  gear  / * • # //37 

H Rough  fitting  head  / » » » R44  n Taper  bar  fir  ring  gear  / • « • //ij 


FIG.  384.  TURRET  LAYOUT  FOR  BEVEL  RING  GEAR- 
SECOND  SETTING 

faces  and  used  when  setting  up  the  work  on  the  arbor, 
in  order  to  hold  the  piece  up  against  the  shoulder  and 
preserve  the  correct  location.  In  the  first  operation 
in  this  setting,  a special  taper  turning  attachment  9 
(which  was  described  in  detail  in  a previous  article)  is 
used  for  turning  the  back  angle  and  boring  the  inside 
angular  surface  of  the  gear  blank  shown  as  B and  C. 
A special  toolblock  is  mounted  on  the  slide  for  this 
work,  and  because  of  the  excessive  overhang  a support 
16  is  provided,  in  order  to  give  the  necessary  stability 
and  prevent  any  vibration. 

A special  taper  cross-slide  10  is  used  for  rough-  and 
finish-facing  the  face  angle  of  the  gear  A,  the  two  tools 
14  and  15  being  used  for  the  work.  These  tools  are 
set  far  enough  apart  so  that  the  roughing  tool  has 
completely  finished  its  work  before  the  finishing  tool 
starts.  The  tools  11,  12  and  18  are  used  for  roughing 
the  inside  surfaces  of  the  blank.  The  combination  of 
a special  cross-slide  with  a taper  turning  attachment 
on  the  turret  increases  the  production  greatly  and  gives 
very  accurate  work,  as  all  the  surfaces  are  machined 
by  single-point  tools  controlled  by  accurately  set  taper 
forms. 
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The  remainder  of  the  operations  are  shown  in  detail 
in  Fig.  385.  The  taper  cross-slide  continues  to  work 
after  the  turret  taper  attachment  has  been  withdrawn. 
The  turret  is  indexed  and  the  radius  cutter  head  11 


which  is  being  cut  is  tough  and  “wirey”  so  that  the 
radius  at  the  cutting  point  of  the  tools  is  nicked  to 
break  the  chip  and  make  the  cutting  action  easier. 
The  grooves  in  one  tool  overlap  those  in  the  other,  so 


Third  Turret  Face 
{Rough  remainder  of-Aface  D rough  > 


Fourth  Turret  Face 
< Fi rush -A, Rough  C) 


FIG.  385.  TURRET  LAYOUT  FOR  BEVEL  RING  GEAR— DETAILED  OPERATION'S  OF  SECOND  SETTING 


Cutters  shown  at  90* 
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Elevation  First  Turret  Lathe  Setting 
First  Turret  Face 
{Rough  A,  B,C,D,£,F,$,  HJ 


Plan  Third  Turret  Face 
{Finish  £.  Size  F& H> 


Elevation  Second  TurretFace 
(finish  A.C, O,  r,e,H.) 


Elevation  Fourth  Turret  face 
( Finish  B Ream  r> 


Elevation  Fifth  Turret  Face 
(SiieAtoG) 


Elevation  Sixth  Turret  face 
(SizeB> 


FIG.  3X6.  COMPLETED  TOOL  LAYOUT  FOR  ROTOR  CASINO  WITH  REFERENCE  NI  MBERS 


is  used  to  remove  the  stock  from  the  curved  portion 
of  the  blank  D.  The  tools  in  this  cutter  head  are 
arranged  so  that  they  do  not  interfere  with  the  con- 
tinued action  of  the  tapei  cross-slide.  The  material 


that  the  finished  surface  does  not  show  any  grooves. 

The  rough-facing  head  12  is  the  next  tool  used  for 
roughing  the  surface  E.  The  toolbits  are  nicked  the 
same  as  the  radius  tools  to  break  the  chip,  and  the 
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tool  positions  are  such  that  the  cross-slide  continues 
to  work  on  the  facing  of  the  angle  without  interference. 
The  blank  has  now  been  completely  roughed  where 
necessary  and  finished  on  all  important  surfaces  except 
the  portion  E,  which  has  only  been  roughed. 

To  be  sure  of  an  absolutely  true  surface  at  E,  the 
work  should  be  faced  with  a single-point  tool;  but  as 
the  cross-slide  is  set  at  an  angle  it  cannot  be  used,  and 
as  the  turret  has  no  crossfeeding  movement  it  is  evi- 
dent that  it  is  not  available.  In  order  to  overcome  the 
difficulty,  a special  slide  tool  13  is  mounted  on  the 
turret  so  that  a single-point  tool  takes  the  position 
shown  ready  for  the  facing  cut  on  the  surface  E.  This 
tool  is  brought  up  to  its  place  just  as  the  angular 
facing  cut  is  completed  by  the  cross-slide.  The  feed 
of  the  latter  is  reversed  and  a block  on  the  cross-slide 
engages  with  a slot  in  the  under  side  of  the  sliding 
member  on  the  turret,  thus  causing  the  single-point 
tool  to  move  across  the  surface  to  be  faced  and  pro- 
ducing a true  and  accurate  finish. 

The  entire  equipment  shown  in  these  layouts  is  con- 
siderably out  of  the  ordinary  and  it  is  not  by  any 
means  cheap;  yet  all  of  the  tools  are  so  designed  that 
they  can  be  adapted  to  a number  of  different  pieces  of 
work,  so  that  the  cost  distributed  over  the  various 
parts  is  not  excessive.  Furthermore,  the  work  pro- 
duced is  of  great  accuracy,  which  is  an  essential  item 
in  the  manufacture  of  bevel  gears  and  pinions.  The 
production  is  very  rapid,  and  there  is  little  time  wasted 
either  in  setting-up  or  in  machining. 

Another  Method  of  Making  Layout 

When  it  seems  desirable  to  show  a turret  layout  and 
details  of  the  various  operations  on  the  same  drawing, 
the  arrangement  must  be  carefully  studied  in  order  to 
avoid  confusion.  As  these  layouts  are  used  in  the  fac- 
tory, they  should  be  as  clear  as  possible  so  that  the 
persons  who  use  them  will  be  able  to  understand  the 
tooling  methods  readily.  Fig.  386  shows  a complete 
layout  for  a turret  lathe  operation  on  one-half  of  a 
rotor  casing  for  a gyroscopic  compass.  This  work 
required  great  accuracy  and  the  tool  equipment  was 
designed  with  this  point  in  mind,  although  a number  of 
standard  toolholders  were  used  because  the  production 
required  is  not  very  high  and  only  a few  parts  of  any 
one  kind^are  machined  at  one  time. 

The  work  is  held  by  the  outside  in  a set  of  special 
chuck  jaws  S in  a standard  three-jaw  universal  chuck. 
The  casting  is  of  an  aluminum  composition  and  some- 
what fragile,  so  that  the  position  of  the  jaws  in  their 
relation  to  the  work  was  selected  with  care  in  order 
to  avoid  distortion.  A universal  turning  and  facing 
head  6 holding  a boring  bar  12  and  various  other  tools 
designated  by  number,  is  used  first  on  the  work  for 
roughing  the  surfaces  B,  C,  E,  F,  G and  H.  The 
tool  7 in  the  cross-slide  turret  toolpost  is  fed  outward 
and  used  in  roughing  off  the  surfaces  A and  D.  The 
second  operation  is  that  of  finishing  C,  F,  G and  H 


with  another  toolholder  on  the  turret,  and  a final  cut 
is  taken  across  A and  D with  a tool  18  in  the  cross- 
slide. 

The  third  operation  finishes  E and  sizes  F and  H 
using  a special  boring  bar  22  and  a forming  tool  21  on 
the  turret  toolpost  of  the  cross-slide.  In  using  the 
latter  the  cross-slide  is  located  against  a longitudinal 
stop  and  the  tool  fed  outward  by  hand  until  the  indi- 
cating dial  on  the  crossfeed  screw  shows  that  the  cor- 
rect diameter  has  been  obtained.  The  operators  would 
allow  the  tool  to  dwell  here  for  a moment  in  order  to 
obtain  a smooth  finish. 

The  fourth  operation  is  that  of  reaming  the  hole  F 
with  the  reamer  25,  which  is  held  in  a special  floating 
holder  in  the  body  of  the  toolholder  27.  This  toolholder 
carries  a tool  26  used  for  roughing  the  groove  B,  which 
is  very  important  as  it  fits  a bead  on  the  other  side 
of  the  case.  Attention  is  called  to  the  fact  that  this 
tool  is  held  vertically  instead  of  horizontally  in  order  to 
obtain  as  high  a degree  of  accuracy  as  possible.  The 
importance  of  this  arrangement  has  been  mentioned 
previously. 

In  the  fifth  operation  a vertical  slide  toolholder  31 
is  furnished  with  two  tools  SO  and  32,  which  are  accu- 
rately set  to  preserve  the  accuracy  of  the  distance  from 
the  face  A to  the  surface  G.  The  sixth  operation  is  the 
final  sizing  of  the  groove  B with  tool  3U  in  holder  27. 
This  sizing  is  the  last  operation  on  the  work,  because  it 
is  of  such  importance  that  it  is  desirable  to  do  it  alone 
and  thus  make  sure  that  no  changes  in  relation  can 
occur  due  to  the  possible  shifting  of  the  work. 

The  various  examples  of  layouts  given  in  this  article 
cover  a considerable  variety  of  work,  and  the  methods 
described  are  all  in  use  in  various  factories.  A decision 
as  to  the  most  suitable  method  for  a given  shop  should 
be  reached  only  after  a discussion  of  the  merits  of 
each  and  a knowledge  of  conditions  which  affect  the 
situation.  Speaking  generally,  the  writers  favor  the 
process  shown  in  Figs.  383,  384  and  385,  largely  be- 
cause the  operations  are  shown  so  clearly,  and  the 
sheets  are  so  proportioned  that  they  can  be  photostated 
and  bound  up  in  a loose-leaf  letter-size  book  for  con- 
venient reference. 

The  Foreman’s  Authority 

By  A.  W.  Brown 

This  is  often  an  undefined  thing;  not  exactly  x, 
the  unknown  quantity,  but  at  least  a quantity  of  which 
the  true  value  is  not  understood  by  those  of  whom  he 
is  in  charge.  Sometimes,  indeed,  the  foreman  himself 
has  no  sure  comprehension  of  exactly  where  he  stands 
and  of  how  readily  and  how  far  the  management  will 
back  him  up,  should  he  unwittingly  overstep  his 
authority.  Nor  does  he  know  whether  they  will  en- 
dorse his  actions,  should  he  exert  his  authority  to  the 
utmost.  This  matter  should  be  made  clear  alike  to  the 
foreman  and  to  those  under  him. 
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Reo  Aluminum  Alloy  Pistons 

Machining  Methods  Practically  the  Same  as  with  Cast-Iron  Pistons — Snap  and  Dial  Gages 
Used  for  Inspection — Selective  Assembly  in  Cylinders 

By  FRED  H.  COLVIN 

Editor,  American  Machinist 

THE  Reo  shop  is  one  that  has  been  successful  in  shows  the  kind  of  chips  that  come  from  the  alloy.  The 
using  aluminum  alloy  pistons,  handling  them  in  open  end  is  then  rebored,  true  with  the  roughed  outside, 
much  the  same  way  as  cast  iron.  The  first  opera-  and  the  inside  chamfered, 
tions  are  to  disk  grind  the  ends,  face  and  bore  the  open  The  finish-turning  and  grooving  is  done  on  a similar 
end  and  center  the  head,  holding  the  piston  from  the  machine  at  a second  operation,  after  which  the  head  is 


PIG.  1.  TURNING  AND  GROOVING  ON  SEMI-AUTOMATIC  MACHINE.  FIG.  2.  BORING  THE  PISTON-PIN  HOLE 

inside  so  as  to  secure  a wall  of  uniform  thickness.  A roughed  and  finished.  Re-centering  comes  next, 3pol- 
semi-automatic  machine  is  used  to  rough-turn  the  out-  lowed  by  three  grinding  operations  which  include  the 
side  and  to  rough  out  the  ring  grooves  at  the  same  taper  at  the  upper  end. 

time.  This  operation  is  shown  in  Fig.  1,  which  also  Cross-boring  for  the  piston  pin  is  done  in  the  chuck 


FIG.  3.  MACHINE  REAMING  OF  PISTON-PIN  HOLE.  FIG.  4.  SCALES  AND  INSPECTION  GAGES 
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shown  in  Fig.  2.  The  check  nuts  on  the  back  of  the 
studs  at  A and  A prevent  drawing  the  outer  clamp  too 
tight  and  distorting  the  piston.  The  bosses  are  faced 
in  the  usual  manner  and  the  piston  washed  and  care- 
fully burred  before  inspection.  The  machine  reaming 
is  done  in  a special  fixture,  Fig.  3.  The  crossbar  in 
front  slides  forward  to  release  the  piston. 

The  ring  grooves  are  carefully  inspected  and  the 
piston  weighed  on  the  scales  shown  in  Fig.  4.  The 
piston  is  again  washed,  the  pinhole  hand  reamed  to  size 
and  then  washed  a third  time.  The  rings  are  fitted  to 
the  piston  in  the  assembly  line  and  returned  to  the 
bench  for  the  rest  of  the  operations. 

In  Fig.  4 are  also  shown  a number  of  the  inspection 
gages  used  on  the  piston.  The  snap  gages  test  the 
diameter  and  the  width  and  depth  of  ring  grooves.  The 
gage  at  A tests  the  squareness  of  the  hole  with  the 
piston.  The  dial  gage  is  fastened  to  the  large  diameter 
of  the  plug  and  when  turned  to  indicate  both  above  and 
below  the  hole,  it  tells  the  story  of  squareness  of  the 
hole  with  the  body.  Roundness  is  tested  at  B where 
the  piston  is  revolved  under  the  gage  as  it  lies  on  the 
angle  plate  shown. 

The  method  of  fitting  the  pistons,  or  rather  of  select- 
ing the  pistons  for  any  given  motor,  is  shown  in  Fig.  5. 


FIG.  5.  TESTING  PISTON  CLEARANCE 

A convenient  wire  handle  enables  the  operator  to  get 
the  “feel”  of  the  piston  in  the  bore  when  the  feeler 
of  proper  thickness  for  the  clearance  is  in  place  beside 
the  piston.  This  view  also  shows  the  large  exhaust 
valves;  the  inlet  valves  are  in  the  removable  head. 

Planing  Flat  Gibs — Discussion 

By  J.  M.  Henry 

The  article  under  the  above  title,  on  page  219  of 
American  Machinist  and  the  criticism  thereof  on  page 
408,  led  the  writer  to  investigate  the  methods  employed 
for  planing  similar  pieces  in  our  plant. 

It  seemed  that  the  bending  of  gibs  was  not  the  proper 
method,  as  the  correction  made  to  overcome  the  spring- 
ing tended  to  set  up  other  strains  that  would  have 
to  be  compensated  for  in  some  manner.  Also,  it  seemed 
that  considerable  care  was  required  to  get  just  the 
right  amount  of  bend  to  take  care  of  the  “wind.” 

Some  time  ago  the  planer  department  became  dis- 
satisfied with  our  methods  on  this  class  of  work,  both 


as  to  time  and  finished  results.  After  some  experi- 
menting the  following  method  was  tried  out  and  has 
proved  so  satisfactory  that  it  has  been  practiced  ever 
since  in  planing  thin  cast-iron-  gibs,  both  parallel  and 
taper,  and  on  work  of  similar  character. 

The  castings  as  they  come  from  the  foundry  are 
planed  on  one  edge  and  then  laid  on  the  planer  table 
in  their  natural  position,  shimming  up  where  necessary 
to  make  them  bear  solidly.  The  planed  edge  is  placed 
against  a block  or  strap  with  a bunter  against  the 
opposite  unfinished  edge  bearing  just  a little  above 
the  center  of  the  piece,  the  object  being  to  force  the 
finished  edge  against  the  solid  support  without  putting 
in  a “wind”  or  “twist.” 

Careful  clamping  is,  of  course,  nine-tenths  of  the 
job,  but  in  this  case  it  is  comparatively  simple.  On 
long  pieces,  blocks  and  bunters  are  used  near  the  ends 
only  and  no  effort  is  made  to  clamp  the  piece  down  on 
the  table,  as  the  edge  friction  may  be  depended  upon 
to  hold  it  in  place. 

After  clamping,  the  upper  surface  is  roughed  and 
finished.  When  released  the  gib  naturally  takes  a 
“wind,”  that  is  commonly  supposed  to  be  caused  by 
the  scale  pulling  in  on  Hie  unfinished  side  after  the 
strain  on  the  opposite  side  has  been  released  by  the 
removal  of  the  scale.  The  piece  is  then  laid  with  the 
finished  side  against  the  table,  forced  down  flat  and 
the  remaining  wide  side  finished  to  bring  the  piece  to 
proper  thickness.  The  result  is  that  in  the  second 
operation  the  strains  set  up  by  the  first  are  com- 
pensated for  and  the  finished  piece  is  found  to  be  flat, 
parallel  and  free  from  twist  or  wind.  Theoretically 
this  seems  reasonable  and  has  been  demonstrated  to 
work  out  in  practice. 

No  one  would  believe  this  to  be  true  when  it  was 
first  suggested,  but  when  the  inspector  was  handed  a 
lot  of  pieces,  half  of  which  were  finished  by  this  method 
and  the  other  half  by  the  old  method  of  roughing  all 
over  and  then  papering  up  for  finishing,  he  could  not 
tell  the  difference.  In  fact  he  picked  out  many  pieces 
machined  the  new  way  as  being  the  most  perfect.  The 
saving  of  time  is  obvious  and  it  is  a fact  that  very 
little  scraping  is  found  to  be  necessary,  as  all  gibs  are 
straight  and  to  standard  sizes. 

Steel  gibs  and  flat  plates  are  generally  finished  on 
the  vertical  surface  grinder,  as  oftentimes  where  size 
is  unimportant  it  is  necessary  only  to  skim  the  surface. 
Cast-iron  gibs  or  plates  not  to  be  held  to  a definite 
dimension  are  also  ground.  The  only  reason  why  the 
surface  grinder  and  magnetic  chuck  is  not  generally 
used  for  thin  cast-iron  gibs  lies  in  the  fact  that  it  is 
almost  impossible  to  make  thin  flat  castings  with  a sur- 
face good  enough  to  supply  a minimum  allowance  for 
grinding,  and  still  leave  enough  stock  to  obtain  an 
accurate  thickness.  For  this  reason  it  is  found  to  be 
better  practice  to  leave  about  J inch  for  finish,  and 
plane  to  size  in  this  way.  Large  cast-iron  tables,  ap- 
proximately 1 X 24  X 60  in.  have  been  successfully 
planed  in  the  manner  described,  without  a trace  of  wind. 

In  some  cases  long  steel  plates  are  milled  and  then 
finish  ground  to  size  following  the  method  of  holding 
at  each  end  in  a vise  and  depending  upon  side  clamp- 
ing only,  bracing  from  the  under  side  at  the  ends  and 
center  and  allowing  the  piece  to  take  its  natural  position. 

There  is  not  as  much  wind  produced  in  milling  as 
there  is  in  planing  but  when  it  appears  the  piece  is 
forced  down  on  the  table  before  taking  the  second  cut. 
When  finished,  the  work  is  invariably  flat  and  parallel. 
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Methods  of  Machine  Tool  Design 

Continuation  of  Third  Article — Machine  Tool  Drives — Some  of  the  Possible 
Combinations  of  Gears  and  Comttcrshafte— Beginning  a Problem 

By  A.  L.  DeLEEUW 


AN  UNLIMITED  number  of  combinations  is  pos- 
sibie,  using  such  elements  as  fast  and  slow 
X A.  countershafts,  cone  pulleys,  fast  and  slow  back 
gears,  fast  and  slow  triple  gears.  More  than  two 
countershaft  speeds  can  be  used,  and  have  been  used; 
it  is  possible  to  put  a speed  variator  in  the  counter- 
shaft; it  is  also  possible  to  have  two  cone  pulleys  in 
the  countershaft.  Such  combinations  have  appeared 
from  time  to  time;  some  have  been  discarded  while  a 
few  still  survive;  and,  where  it  is  possible  to  use  them, 
such  combinations  may  produce  very  desirable  results. 
However,  there  is  one  item  which  must  be  constantly 
kept  in  mind  when  we  use  more  than  one  countershaft 
speed  and  even  with  the  use  of  an  ordinary  set  of  cone 
pulleys,  and  that  is,  that  the  amount  of  power  deliv- 


ered to  the  machine  is  not  constant.  If,  for  instance, 
we  have  a machine  cone  and  countershaft  cone,  each 
with  a large  step  of  12  in.  and  a small  step  of  6 in.  for. 
say,  4-in.  single  belt,  and  supposing  the  countershaft  to 
run  300  r.p.m.  then  the  large  step  of  the  countershaft 
cone  is  capable  of  delivering  5f  hp.  If  the  belt  had 
been  on  the  small  step  of  the  cone,  the  amount  of  power 
delivered  would  be  only  half  as  much,  or  2a  hp.  Not 
only  have  we  here  a wide  variation  in  the  amount  of 
power  which  the  countershaft  can  deliver,  and  conse- 
quently in  the  amount  of  work  the  machine  can  do,  but, 
as  a rule,  we  have  the  maximum  amount  of  power  when 
the  minimum  is  required,  and  vice  versa. 

Supposing  that  the  above-mentioned  cones  were  used 
in  a lathe,  then  we  would  have  the  high  speed  of  the 
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lathe  when  the  belt  is  on  the  large  countershaft  step, 
and  the  low  speed  when  it  is  on  the  small  step.  Now, 
as  a rule,  we  do  the  heavier  work  when  the  lathe  is 
running  at  the  lower  speeds  and  this  is  exactly  when 
we  obtain  the  least  amount  of  power. 

The  same  thing  happens  when  we  have  variable-speed 
countershafts  and  this  defect  becomes  more  marked  the 
greater  the  difference  in  the  countershaft  speeds.  For 
that  reason  countershaft  speeds  widely  varying  in  the 
number  of  revolutions  per  minute  are  not  often  used. 

The  table  on  the  preceding  page  shows  some  of  the 
combinations  which  are  possible  when  we  use  sucn  ele- 
ments as  fast  and  slow  countershafts,  cone  pulleys,  slow 
and  fast  back  gears,  and  slow  and  fast  triple  gears. 

As  was  mentioned  before,  many  other  possibilities 
exist,  and  some  of  the  groupings  given  here  would  not 
be  practical  except  in  some  extraordinary  cases.  The 
first  line  shows  the  various  speeds  we  would  obtain  up 
to  and  including  twenty  speeds.  The  second  line  shows 
the  numerals  by  which  we  refer  to  these  speeds  in  the 
various  groupings.  The  first  possibility  is  that  all  of 
the  speeds  (16  and  sometimes  more)  are  obtained  by 
the  cone  steps  only.  This,  of  course,  is  not  a practical 
arrangement,  though  there  are  cases  where  as  many  as 
nine  steps  in  a cone  are  used  in  very  practical  construc- 
tions— for  instance,  speed  variators  for  a grinder. 

The  second  group  uses  either  a pair  of  cone  pulleys 
combined  with  slow  and  fast  countershaft  or  such  cone 
pulleys  with  back  gear  or  direct  drive.  Here,  again,  it 
is  not  very  likely  that  eight  steps  will  be  used  in  the 
cone,  but  the  general  nature  of  the  drive  remains 
whether  we  use  eight  or  only  three  steps  in  the  cone. 

The  next  group  refers  to  a pair  of  cone  pulleys  and 
again  slow  and  fast  countershaft,  of  a somewhat  differ- 
ent arrangement.  In  the  previous  arrangement  the  fast 
countershaft  was  not  used  until  all  the  speeds  of  the 
cone  had  been  exhausted  with  the  slow  countershaft 
speed.  Such  an  arrangement  is  not  very  practical  un- 
less the  speed  variation  obtained  in  the  cones  alone  is 
relatively  small.  In  the  arrangement  shown,  the  fast 
countershaft  speed  is  r*  X the  slow  speed,  and  this 
would  either  mean  an  excessively  high  countershaft 
speed  or  an  excessively  low  speed.  In  the  present 
arrangement,  however,  the  countershaft  speeds  alter- 
nate with  the  cone  steps.  For  instance,  if  we  have  the 
belt  on  the  third  step  and  with  the  slow  countershaft 
speed,  we  will  obtain  the  next  higher  machine  speed  by 
leaving  the  belt  on  the  third  step  but  changing  over 
to  the  high  counter  speed.  The  next  higher  machine 
speed  will  then  be  obtained  by  shifting  back  to  the  low 
counter  speed  and  also  shifting  the  belt  to  the  fourth 
step  of  the  cone.  In  this  arrangement  the  ratio  of  the 
countershaft  speeds  is  r.  Such  an  arrangement  is  quite 
frequently  used  because  we  may  use  then  the  low  coun- 
ter speed  for  roughing  and  the  high  speed  for  finishing, 
obtaining  these  speeds  without  having  to  shift  the  cone 
belt  and  merely  handling  the  shipper  rod. 

The  next  case  shows  a.  pair  of  cones,  one  countershaft 
speed,  two  sets  of  back  gears  and  a direct  drive;  the 
next,  two  countershaft  speeds,  two  cone  pulleys  and 
back  gears.  Here,  again,  we  have  a large  difference 
between  the  two  counter  speeds,  which  makes  this 
arrangement  unsuitable  except  for  very  special  cases. 
In  general,  the  tabulation  shows  what  arrangements 
are  possible,  though  not  necessarily  desirable. 

In  Figs.  16,  17  and  18  a number  of  groupings  were 
shown  f(v  three  or  four  shifts.  The  number  of 


shifts  which  should  be  selected  for  a machine  depends 
on  circumstances.  If  the  work  done  by  the  machine 
calls  for  frequent  shifting  of  speed  within  a narrow 
range,  then  it  is  well  to  control  this  entirely  with  one 
shift.  If,  on  the  other  hand,  there  is  a frequent  shift, 


FIG.  20-A.  FIRST  ARRANGEMENT  OF  EIGHT-SPEED  GEAR 
CHANGING  DEVICE  (ABOVE).  FIG.  20-B.  BETTER 
ARRANGEMENT  OF  FIG.  20-A 


say  from  roughing  to  finishing  feed  (which  is  prob- 
ably more  than  the  variation  one  could  get  in  one 
group),  then  it  is  well  to  bunch  the  finishing  feeds  and 
also  the  roughing  feeds  together,  each  in  their  own 
group,  and  have  a single  shift  from  roughing  to  finish- 
ing. No  general  rules  can  be  given  in  regard  to  this 
matter  and  if  we  wish  to  illustrate  the  analysis  of  a 
gear-changing  device,  we  must  assume  certain  condi- 
tions and  proceed  accordingly. 

In  Fig.  20A  a gear-changing  device  is  shown  with 
eight  speeds.  There  is~ ai-cfeving  pulley  on  the  first 
shaft  which,  we  will  suppose,  runs  500  r.p.m.,  giving 
a belt  speed  of  3,142  ft.  per  minute  and  capable  of 
transmitting  20  hp.  There  are  two  pairs  of  sliding 
gears  which  can  be  made  to  mesh  either  with  an  idler 
or  with  a pair  of  compound  gears  which,  in  their  turn, 
mesh  with  a pair  of  gears  keyed  to  the  second  shaft. 
This  arrangement  may  or  may  not  be  the  best  we  can 
get.  It  is,  however,  the  first  one  we  happen  to  think  of 
and  is  therefore  the  starting  point  of  our  analysis. 

We  will  assume  that  we  desire  to  run  the  last  shaft 


FIG.  21.  STANDARD  METHOD  OF  RECORDING 
PINION  ANALYSIS 


at  a low  speed  of  42  and  a high  speed  of  475  r.p.m. 
As  we  have  two  shifts  we  will  have  the  same  conditions 
as  if  we  had  a pair  of  cone  pulleys  and  a set  of  back 
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gears;  so  that  we  can  calculate  at  once  what  reductions 
we  must  make  in  the  first  shift  and  what  in  the  second. 
The  question  remains  whether  we  have  the  same  as 
Case  1-A  or  Case  1-B.  If  we  should  make  the  sliding 
gears  on  the  first  and  second  shaft  in  the  same  manner 
as  the  cones  in  Case  1-A,  we  would  have  the  same 
gears  on  both  shafts,  that  is,  gear  A would  be  the  same 
as  gear  H,  and  B the  same  as  gear  G.  If  we  did  so,  we 
would  have  to  speed  up  from  D to  H and  from  C to  G, 
and  as  we  do  not  wish  to  speed  up  in  gear  arrangements 
except  under  unusual  conditions,  we  must  naturally 
arrange  our  gears  as  in  Case  1-B,  that  is,  two  cones  but 
not  with  the  same  sizes  of  steps. 

As  it  is  desirable  to  have  the  gears  as  small  as  pos- 
sible we  start  out  making  gear  A with  15  teeth,  and  we 
will  further  make  gears  D and  H of  the  same  size. 
Under  these  conditions  we  find  that  the  various  gears 
have  the  numbers  of  teeth  as  indicated  in  the  oblongs 
in  the  sketch.  The  calculations  follow: 

Desired  speeds  42  to  470 
No.  of  speeds  = 8 
Range  — 470  -4-  42  = 11.2 
Ratio  =^TL2  = 1.412 
Sequence  of  speeds 


a 

ar 

ar* 

ar* 

aH 

ar8 

— W 

ar* 

«r* 

42 

59.3 

83.8 

118 

167 

236 

333  1 

470 

SLOW  FA8T 

COUNTERSHAFT  COUNTERSHAFT 


CASE  3 


Range  in  cones  = r*  = 2.8166 

Ratio  of  fast  and  slow  counter  = r*  = 3.98  say  4. 
Ratio  of  A and  E — r*  = 2.8166 
A has  15  teeth 

No.  of  teeth  in  E = 15 1*  = 42.2 
15  + 43  = 58  T.  in  pair  A and  E 


B = 
F = 
C = 


58 


58 


r*  + 1 2.095 

58  — 19  = 39 

68  = 24* 


= 19 


r + 1 

G = 58  — 24  = 34 

H — 58  — 29  = 29 


or*  — 


or*  = 


at*  — 


or'  = 


470 

1 

470 

1 

470 

1 

470 

1 


X 


15 

43 

19 

39 

24 

34 

29 


= 164 


X 55  = 229 


X = 332 


X — 

A on 


470 


ar 


at* 


ar * 


164  -h  4 — 41 

229  -r-  4 = 57 

332  -4-  4 ==  83 

470  -r-  4 = 118 


Before  we  can  go  further  we  must  determine  the 
pitch  and  face  of  these  gears.  We  will  assume  that  the 
reader  is  familiar  with  this  process.  We  will  make  the 
gears  of  chrome  nickel  steel,  heat-treated  and  hardened, 
because  we  realize  right  away  that,  in  order  to  trans- 
mit 20  hp.  at  500  r.p.m.,  we  would  need  very  large  cast- 
iron  gears  of  which  the  circumferential  speed  would  be 
very  much  too  high  and  soft  steel  get  . r..  i ‘x 

permissible  on  account  of  the  tearing  i o i * ■ 
under  running  conditions.  We  might  h: 


gears  of  mild  steel  and  casehardened,  or  of  tool  steel 
and  hardened,  but  the  latter  choice  is  unsuitable  because 
hardened  tool  steel  is  brittle,  and  the  former  choice 
would  be  almost  as  expensive  as  chrome  nickel  steel  and 
would  not  have  nearly  the  same  strength. 

Making  pinion  A with  fifteen  teeth,  six  pitch,  and 
therefore  2J  in.  in  diameter,  makes  gear  D with 
twenty-nine  teeth,  six  pitch.  As  gear  D runs  500  r.p.m. 
its  circumferential  speed  is  633  ft.  per  minute.  Without 
resorting  to  special  care  in  gear  cutting,  hardened  steel 
gears  may  run  up  to  700  ft.  per  minute,  when  running 
dry.  Our  arrangement  is  therefore  acceptable. 

However,  comparing  the  load  which  the  pinion  must 
stand  and  the  load  it  can  stand,  we  find  that  pinion  A 
is  not  strong  enough.  There  are  two  things  we  can  do: 
We  can  either  increase  the  pitch  or  increase  the  number 
of  teeth.  The  smallest  possible  increase  in  pitch  would 
make  the  pinion  fifteen  teeth,  five  pitch,  and,  as  we  can- 
not change  the  relative  sizes  of  A and  D,  the  diameter 
of  B also  will  be  f times  greater,  so  that  its  circum- 
ferential speed  will  be  633  X 8 which  is  more  than  700 
ft.  per  minute,  and  therefore  not  acceptable. 

If,  on  the  other  hand,  we  change  the  number  of  teeth 
of  pinion  A,  we  increase  it  only  Vr  or  less  than  7 per 
cent  for  every  tooth  added.  Giving  this  pinion  sixteen 
teeth  reduces  the  load  sufficiently  to  make  such  a gear 
strong  enough,  and,  as  this  pinion  is  the  smallest  of 
the  eight  gears  used  in  the  set,  all  other  gears  are  also 
sufficiently  strong.  The  new  figures  thus  obtained  are 
placed  immediately  above  the  old  figures  in  the  oblongs. 
We  find  that  the  highest  circumferential  speed  of  any 
of  the  gears  is  now  675  ft.  per  minute,  which  is  still 
below  the  maximum. 

It  might  be  remarked  here  that  there  are  two  shifts 
in  the  first  group  but  this  is  only  apparently  so.  The 
two  sets  of  sliding  gears  can  be  handled  with  a single 
lever  as  is  done  in  the  gear-shift  on  automobiles.  The 
reason  why  a single  lever  can  be  used  for  two  pairs  of 
sliding  gears  in  one  group  is  that  only  one  of  the  four 
sliding  gears  is  in  mesh,  all  others  run  idle.  If,  on 
the  other  hand,  gears  A,  B,  E and  F should  belong  to 
one  group  and  gears  C,  D,  G and  H to  another  group, 
it  would  not  be  possible  to  handle  these  two  sets  of 
sliding  gears  with  a single  lever,  because  two  sets  of 
gears  would  be  running  at  the  same  time. 

The  highest  speed  we  have  given  to  the  second  shift 
is  470  r.p.m.  and  the  lowest  speed  167  r.p.m.  As  the 
last  shaft  in  the  arrangement  must  have  a low  speed  of 
42  r.p.m.,  we  find  that  we  must  reduce  from  167  to 
42,  which  is  a ratio  equal  to  4.  Such  a reduction  is 
very  well  possible  with  one  pair  of  gears,  but  it  would 
mean  that  the  lar  ar  of  the  two  gears  would  be  of 
considerable  size.  ! modern  machine  tool  construc- 
tion where  gears  JjK  - 'posed  to  be  inside  of  the  frame 
of  the  machine  (a‘  > as  much  as  possible),  large 
gears  are  not  desire  ■ ,'d  for  this  reason  we  will 

make  this  reduction  by  n of  compound  gears,  indi- 
cated by  I,  J,  K and  L.  ‘her  side  of  this  sliding 

gear  arrangement,  howevt > ,;,nres  no  reduction,  so 
that  we  do  not  need  any  con  o ;i  ng.  However,  if  we 
should  drive  directly  from  M • i >,  the  last-mentioned 
gear  would  run  in  the  opposite  ti  <■.•*  i .••>  from  gear  L,  so 
that  we  are  compelled  to  insert  th».  :>!’,<  > .V. 

As  the  highest  speed  of  pinion  ± u.  1y  167  r.p.m., 
and  as  it  also  has  to  transmit  20  hp.,  » >.;;ist  calculate 

” i n—  pitch  and  face  for  this  pink  find  that 

'-it  four 

..  .!  ' * again 
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as  our  material.  The  real  active  face  ia  only  2 in.,  as 
A in.  was  allowed  for  the  rounding  of  the  teeth  which 
is  necessary  where  gears  slide  into  mesh  with  each 
other.  Similarly,  the  face  of  the  first  pinion,  which  was 
1A  in.,  has  also  an  allowance  of  A in.  for  rounding. 
It  should  be  noted  here  that  the  face  of  a gear  should 
not  be  more  than  three  times  its  circular  pitch  and,  if 
possible,  should  be  confined  to  two-and-arhalf  times  the 
circular  pitch.  There  are  cases  where  we  deviate  from  . 
this  rule,  but  every  case  should  be  treated  individually 
and  carefully  analyzed  before  we  make  the  face  wider. 

The  reason  why  it  is  not  advisable  to  have  wide  faces 
for  gears  is  the  following:  However  carefully  shafts 
may  be  aligned,  there  is  always  some  small  amount  of 
error.  Besides,  the  pressure  on  the  gear  tooth  or  pos- 
sibly on  the  teeth  of  some  other  gear  will  cause  the 
shaft  to  bend,  thus  bringing  the  teeth  of  two  meshing 
gears  out  of  alignment.  This  will  cause  excessive  pres- 
sure on  the  corners  of  the  teeth,  which  are  liable  to 
break  out.  Actual  practice  shows  that  in  the  great 
majority  of  the  breakage  of  gears  it  was  the  corner  of  a 
tooth  which  first  gave  way. 

We  will  now  check  up  and  see  if  there  is  anything 
in  the  arrangement,  as  sketched  out  in  Fig.  20A,  which 
should  be  modified.  Looking  at  the  first  pair  of  sliding 
gears  we  see  that  when  it  is  in  mesh  on  either  side  the 
working  gear  is  close  to  a bearing,  which  is  as  it  should 
be.  But  this  is  not  the  case  with  the  compound  gears. 
Where  the  gear  L meshes  with  K is  quite  some  distance 
from  its  bearing.  Furthermore  we  notice  that  the  slid- 
ing gear  L-0  is  on  the  last  shaft,  that  is,  the  shaft  sub- 
ject to  the  greatest  torque;  and  it  would  be  better  to 
have  all  gears  on  this  shaft  solidly  keyed  on.  We 
further  notice  that  the  gear  L receives  heavier  pressure 
from  the  compound  gears  than  the  gear  0 from  the 
direct  drive,  and  we  should  always  aim  to  place  the 
gear  which  receives  the  heaviest  pressure  as  close  to 
the  end  of  the  shaft  as  possible.  In  other  words,  we 
should  reverse  gears  L and  O.  We  make  these  correc- 
tions and  obtain  Fig.  20B,  which  meets  all  the  objec- 
tions mentioned  above. 

There  is  one  other  point  to  which  we  should  pay 
attention,  namely,  the  idler.  It  would  seem  desirable  to 
have  the  compound  gears  JK  and  the  idler  N in  line 
with  each  other  so  as  to  be  able  to  run  a single  shaft 
between  the  bearings  for  the  support  of  these  gears. 
If  we  do  so,  we  must  make  idler  N with  twenty  teeth. 
As  a rule,  it  is  not  desirable  to  have  an  idler  between 
two  gears  sihaller  than  the  gears  themselves,  though 
this  is  not  a serious  matter  so  long  as  the  difference 
in  the  number  of  teeth  is  not  too  great.  Twenty  teeth, 
therefore,  will  do.  However,  should  we  wish  to  make 
this  number  greater  we  can  readily  do  so,  for  we  must 
not  forget  that  Fig.  20B  does  not  show  the  gears  in 
actual  relation  to  each  other,  but  shows  them  as  if  they 
were  all  rolled  out  until  the  centerlines  of  their  shafts 
came  in  one  plane  surface. 

Mention  was  made  of  the  analysis  of  the  fifteen  tooth 
pinion,  which  showed  us  the  necessity  of  changing  this 
to  sixteen  teeth.  As  this  kind  of  analysis  should  be 
carried  out  with  every  gear,  clutch,  etc.,  which  we  need 
in  a driving  arrangement,  we  show  in  Fig.  21  a stand- 
j ard  way  of  making  such  an  analysis  rapidly  and  in 
i such  a manner  that  a record  may  be  kept.  The  sketch 
[ on  the  left  shows  the  fifteen  tooth  pinion  which  does 
not  peed  to  be  sketched  to  size,  as  we  will  depend  en- 
tirely  on  figures.  We  put  down  the  various  sizes  in 


1 


the  order  indicated  by  the  letters.  A shows  the  pitch 
diameter,  B the  root  diameter,  C the  diameter  of  the 
shaft,  D the  diameter  over  the  key  (or  over  the  bush- 
ing, if  the  gear  should  be  running  loose  on  the  shaft), 
and  E the  thickness  of  metal  between  the  teeth  and  the 
key.  This  amount  of  metal  being  insufficient  we 
changed  the  pinion  to  sixteen  teeth  and  drew  a new 
sketch  as  shown  on  the  right. 

( Continued  in  next  weeWs  issue.) 

A Difficult  Die  Casting 

By  Milton  Wright 

A rather  difficult  proposition  in  the  way  of  a die 
casting  is  shown  in  Fig.  1.  It  is  of  an  aluminum  alloy 
and,  except  for  tapping  the  small  holes  for  the  assem- 
bling screws,  is  complete  when  it  leaves  the  die.  The 
picture  shows  two  identical  castings,  one  of  them  re- 
versed to  enable  the  reader  to  see  both  sides.  The 
depth  of  the  casting,  the  extreme  thinness  of  the  walls, 
together  with  the  various  shoulders,  crossholes,  offsets. 


FIG.  1.  A DIFFICULT  DIE  CASTING 


and  recesses,  combine  to  render  the  task  of  design  as 
well  as  construction  anything  but  an  easy  one. 

As  anyone  familiar  with  the  art  of  die-casting  need 
not  be  told,  the  difficulty  of  the  process  lies  not  so  much 
in  the  making  of  a die  that  will  produce  the  casting, 
as  in  designing  it  so  that  the  casting  may  be  removed 
from  it  without  injury.  In  ordinary  foundry  practice 
where  the  molds  are  of  sand,  a mold  is  made  and  de- 
stroyed for  each  casting  produced.  Any  shoulder,  off- 
set or  recess  from  which  the  pattern  may  not  be  with- 
drawn without  injury  to  the  mold  is  taken  care  of  by 
“cores”  made  up  of  sand  and  bonding  material,  and  as 
many  sets  of  cores  are  therefore!  required  as  there  are 
castings  to  be  made. 

When  the  mold  is  a steel  die,  not  only  must  it  be  so 
designed  that  the  casting  will  come  out  but  all  cores 
must  be  so  made  that  they  can  be  withdrawn  before  the 
mold  is  opened,  or  must  come  out  with  the  casting  in 
such  shape  as  to  be  ready  for  instant  replacement  for 
the  next  cast. 

In  the  die  for  making  this  casting,  both  parts  of 
which  are  shown  in  Fig.  2,  there  are  two  loose  cores 
that  come  out  with  the  casting  when  the  latter  is  re- 
moved from  the  mold,  as  well  as  several  others  that  are 
so  arranged  as  to  be  withdrawn  from  the  casting  by 
means  of  levers  and  pinions. 
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The  upper  faces  of  the  parts,  as  shown  in  the  illus- 
tration, are  the  mating  faces — the  parting  line — of  the 
mold,  and  it  will  be  noted  that  this  does  not  lie  in  a 
single  plane,  but  has  an  offset  of  about  3 in.  In  cast- 


FIG.  2.  DIE  USED  IN  PRODUCING  CASTING 


ing  position  this  face  is  vertical,  the  sides  A being  at 
the  bottom,  and  the  die  is  held  between  the  anvil  and 
ram  of  a horizontally  disposed,  pneumatically  operated 
press  that  suppUes  the  necessary  resistance  to  keep  the 
parts  from  being  separated  by  the  pressure  of  the 
incoming  metal. 

The  four  pins  B are  dowels  that  insure  the  accurate 
mating  of  the  dies,  and  permanently  project  above  the 
surfaces.  The  stem  of  the  casting  is  hollow  and  at  C 
is  a core  that  makes  this  hole.  In  casting  position  the 
core  C is  somewhat  farther  advanced  than  is  here  shown 
and  meets  the  part  D,  which  is  also  a movable  core 

At  E are  the  two  loose  cores  previously  mentioned. 
They  are  dovetailed  into  the  solid  portion  of  the  die 
and,  when  in  casting  position,  become  a portion  of  its 
contour,  but  in  ejecting  a casting  these  parts  are 
pushed  out  with  it  and  must  be  removed  and  replaced 
in  the  mold  before  proceeding.  In  Fig.  3 these  parts, 
marked  with  the  same  letter,  are  shown  as  they  have 
been  set  back  in  the  mold  but  have  not  been  pushed 
down  to  place. 

In  Fig.  3 it  will  be  noted  that  many  small  pins  that 
are  not  visible  in  Fig.  2 project  from  the  parting  sur- 
faces of  the  die.  Some  of  these  are  cores  for  the  small 
screw  holes  but  most  of  them  are  ejector  pins  for  push- 
ing the  casting  out  of  the  mold.  All  of  these  pins  are 
operated  by  the  various  levers  that  may  be  seen  in 
Fig.  2.  The  ejector  pins  are,  of  course,  flush  with  the 


FIG.  3.  DETAIL,  OF  THE  LOOSE  CORE 


surface  of  the  die  and  form  a part  of  it  when  a cast 
is  made,  while  the  core  pins  are  left  projecting  to  form 
the  holes. 


The  openings,  marked  F in  both  Figs.  2 and  3,  to- 
gether form  the  sprue  through  which  the  molten  metal 
enters  the  die.  When  the  two  parts  are  together  this, 
at  the  outer  end,  is  a round  hole  the  entrance  to  which 
is  beveled  or  countersunk  to  match  the  correspondingly 
beveled  spout  of  the  pump. 

The  machine  that  does  the  casting  was  developed  by 
the  Atlas  Die  Casting  Co.  for  its  own  use  and  cannot, 
therefore,  be  described.  Suffice  it  to  say  that  the  spout 
of  the  pump,  which  is  suspended  in  the  pot  of  molten 
metal,  is  forced  against  the  opening  of  the  sprue  and, 
while  firmly  clamped  in  position,  air  at  200-lb.  pressure 
is  admitted  to  the  pump,  shooting  the  molten  metal  into 
the  die  and  effectually  filling  every  crevice  thereof. 

Upon  opening  the  die  the  first  move  is  to  withdraw 
all  the  cores  by  means  of  their  respective  levers.  The 
operator  then  pulls  forward  the  lever  connected  with 
the  ejector  pins,  pushing  the  casting  slowly  and  evenly 
out  of  the  die.  It  will  be  noted  in  Fig.  3 that  there 
are  ejector  pins  under  the  loose  cores  E,  so  that  these 
parts  are  pushed  out  with  the  casting  and  no  strain  is 
imposed  upon  the  latter,  which  at  this  stage  is  very 
fragile  because  of  its  heat.  . 

This  die  was  designed  by  Nathan  Lester,  engineer 
of  the  Atlas  Die  Casting  Co.,  as  was  also  the  casting 
machines  used  by  this  company. 

Literal  Obedience 

By  Robert  Grimshaw 

In  certain  classes  of  work  there  are  reasons  why  in- 
structions should  be  obeyed  literally ; other  action  would 
involve  fruitless  discussion  and  costly,  even  fatal  delay. 
Whether  all  orders  shall  or  shall  not  be  obeyed  to  the 
letter;  whether  as  the  printer  says,  one  must  “follow 
copy,  even  if  it  goes  out  of  the  window” ; whether,  as 
the  common  phrase  goes,  one  must  “obey  orders,  even 
if  it  breaks  owners,” — depends  on  the  class  of  work, 
the  type  and  experience  of  the  worker,  and  the  degree 
of  emergency.  One  thing  is  certain: — where  orders 
are  in  writing  and  are  understood,  responsibility  for 
any  undesirable  consequence  of  following  them  to  the 
letter  is  readily  placed. 

At  the  same  time,  if  the  foreman  sees  beyond  all 
question  that  orders  sent  him  are  impossible  to  follow 
literally,  or  if  so  followed  would  bring  about  trouble, 
it  is  his  duty  to  say  so,  at  once;  just  as  it  is  the  duty 
of  an  apothecary  who  finds  an  error  in  a prescription, 
to  communicate  at  once  with  the  prescribing  physician. 

Erratum 

We  hasten  to  correct  an  error  which  appeared  on 
page  688g  in  our  issue  of  May  4.  In  the  Clipping 
Index  description  of  the  portable  automatic  punch  for 
hardness  testing  the  word  “scleroscope”  was  used  in  the 
title.  Our  attention  has  been  called  by  the  Shore  Instru- 
ment and  Manufacturing  Co.  to  the  fact  that  “sclero- 
scope” is  a registered  trademark  in  the  United  States 
Patent  Office  and  cannot  be  used  except  in  connection 
with  the  device  made  by  this  firm.  We  wish  to  say 
that  the  Case  Hardening  Service  Co.,  of  Cleve- 
land, distributor  of  the  punch,  is  blameless  in  this 
matter  as  the  word  scleroscope  was  added  to  the  title  of 
the  description  through  a clerical  error  in  our  own 
office.  We  shall  publish  in  an  early  issue  a corrected 
Clipping  Index  description  to  supersede  the  one  in  the 
May  4 issue. 
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The  Grinding  of  Gear  Teeth 

and  Its  Future  in  the  Industry 

Conclusion — Application  of  Ground  Gear  Teeth  in  the  Automotive  Industry — Overcoming 
the  Effects  of  Heat-Treatment — Elimination  of  Noisy  Gearing  by  Grinding 

By  R.  S.  DRUMMOND 

Vice-President,  Gear  Grinding  Machine  Co. 


4 S a sample  of  the  stock  removed  from  gear  teeth  by 
grinding  process,  figures  are  given  bearing  on 
JL  gears  similar  to  those  in  automobile  transmis- 
sions, varying  in  size  from  2 in.  in  diameter  to  8 in.,  of 
6 or  7 pitch,  and  g to  11-in.  face,  either  casehardened  or 
oil-treated. 

On  such  gears  it  is  usual  to  correct  the  tooth  curve 
and  give  a good  finish  to  the  tooth  surface  by  the  re- 
moval of  approximately  0.003  in.  from  each  side  of  the 
tooth.  Where  the  inaccuracies  of  machine  work  or  the 
distortion  of  heat-treatment  is  rather  excessive,  it 
sometimes  becomes  necessary  to  remove  as  much  as 
0.006  in.  from  the  surface  of  the  tooth  on  both  sides. 
The  removal  of  this  amount  of  stock,  0.003  to  0.006  in., 
will  remove  from  the  thickness  of  each  tooth  from 
0.006  to  0.012  in.,  adding  that  much  to  backlash  in  a 
given  gear,  or  double  this  amount  in  a pair  of  gears 
meshing  together.  We  find  that  on  the  average  we 
can  expect  the  backlash  to  increase  0.010  to  0.015  in. 
in  commercial  transmission  gears,  due  to  the  removal 
of  stock  by  the  grinding  process. 

Permissible  Backlash 

This  brings  up  the  important  subject  of  backlash 
and  its  effect  on  gear  operation  with  respect  to  uni- 
formity of  transmission  of  power  and  noise.  It  has 
been  our  experience  over  several  years  that  transmis- 
sions are  normally  helped  by  increase  of  backlash — for 
a long  time  manufacturers  of  this  product  held  the 
backlash  so  close  (0.004  to  0.006  in.)  that  a serious  oil 
hammer  was  evident,  especially  in  cold  weather.  As 
the  backlash  increased  this  disappeared. 

In  the  normal  operation  of  gears  0.022  in.  backlash 
has  been  found  highly  satisfactory  in  high  grade  trans- 
missions. The  only  unsatisfactory  result  of  additional 
backlash  comes  from  the  accumulated  backlash  between 
a series  of  gears^  where  the  driven  member  over-runs 
the  driver — as  in  a car  coasting  against  the  engine. 
This  will  accumulate  the  backlash,  and  cause  the  gears 
to  tap  against  one  another  with  a single  distinct  tap, 
which  is  normally  not  objectionable  in  automobile 
transmissions.  It  is  unusual  for  drivers  to  continu- 
ously surge  their  cars  backward  and  forward. 

Casehardening 

The  depth  of  casehardening  of  such  gears,  which  Is 
usually  specified  0.035  in.  or  more,  is  amply  sufficient 
to  permit  of  the  grinding  of  gear  teeth  for  salvage 
purposes,  or  for  finishing  gears  with  grinding  stock 
allowed,  without  alteration  of  casehardened  limits.  A 
reduction  of  0.006  in.  from  the  specified  0.025  in. 
minimum  will  still  leave  ample  case.  Some  manufac- 
turers prefer  to  make  the  case  0.040  in.  deep  and  this 

proved  entirely  satisfactory. 

paper  presented  at  Buffalo  convention  of  the  American  Gear 
Manufacturers'  Association. 


In  the  rapid  and  economical  operation  of  grinding 
gear  teeth  certain  machine  limits  are  important.  We 
mention  them  as  follows: 

(a)  Variations  in  the  bore  of  the  gear  may  be  per- 
mitted in  automobile  transmissions  to  vary  0.000  to 
0.001  in.  over  specified  size. 

(b)  The  hub  face  may  be  permitted  to  run  out  up 
to  0.001  in. 

(c)  Outside  diameter  may  have  a run  out  of  0.005 
in.  in  gears  from  2 to  8 in.  in  diameter. 

(d)  Index  error  may  be  permitted  in  a rough 
machine  product  up  to  0.003  in. 

Such  discrepancies  in  the  rough  product  are  well 
within  ordinary  machine  limits  of  machine  production 
without  need  for  special  features  and  accuracy  of  gear 
tooth  cutting  or  gear  manufacture.  The  bore  and  the 
face  of  the  gear  as  mentioned  are  important  because 
it  is  customary  to  grind  gears  in  groups  of  from  1 to 
12,  according  to  their  size  and  general  proportions. 

The  limits  for  grinding  stock  permit  of  the  elimination 
of  normal  errors  in  run  out  or  index  error  as  men- 
tioned. 

Should  these  errors  in  run  out  or  indexing  or  thick- 
ness of  the  tooth  be  exceeded,  it  is  necessary  in  finish 
grinding  of  the  teeth  to  remove  additional  material 
which  in  turn  increases  the  backlash  but  otherwise  does 
no  harm  in  transmission  gears. 

Recommended  Grinding  Stock 

In  sleeve  gears  (main  driving  pinion  and  stem  gear) 
it  is  desirable  to  fit  the  sleeve  gear  with  great  accuracy 
into  the  mating  second  speed  gear  with  the  internal 
tooth  construction.  We  find  on  such  sleeve  gears  in 
the  rough  the  amount  of  stock  desirable  is  0.010  to 
0.014  in.  over  desired  tooth  thickness.  This  amount 
of  stock  permits  the  grinding  of  the  sleeve  gear  down 
to  an  exact  size  which  will  accurately  and  snugly  fit 
the  internal  teeth  on  the  second  speed  clutch  connection 
which  is  used  in  direct  drive  on  most  cars. 

It  is  usual  to  leave  the  teeth  of  other  gears  of  a 
normal  transmission  with  0.006  to  0.012  in.  over  de- 
sired tooth  thickness. 

These  limits  of  tooth  thickness  are  in  common  use 
in  the  manufacture  of  several  types  of  transmissions 
with  a backlash  in  the  main  driving  gears  of  0.008  to 
0.012  in.  backlash  and  in  other  gear  combinations  from 
0.012  to  0.020  in.  backlash. 

In  discussing  this  general  subject  of  removal  of  stock, 
it  is  important  to  state  here  that  the  minimum  amount 
of  stock  which  can  be  removed  is  microscopic. 

The  only  tooth  form  of  importance  is  the  pure  in- 
volute curve.  Our  experience  has  proven  that  the  closer 
the  form  of  the  tooth  is  held  to  the  accurate  involute 
form  without  modifications  the  better  the  gears  operate 
with  respect  to  quiet  and  accurate  operation.  Ground 
gears  wifh  proper  accurate  tooth  form  will  operate 
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silently  unless  other  features  of  the  construction  pro- 
duce noise. 

It  is  true  that  certain  lengths  of  tooth  and  certain 
involute  curves  are  more  particularly  suited  to  a given 
class  of  work,  as  for  instance,  the  development  of  gear 
teeth  in  automobile  transmissions  has  today  centered 
around  the  use  of  gears  of  6 or  7 pitch  and  pressure 
angle  of  20  deg.  or  more.  These  gears  require  relief 
for  such  interference  as  occurs  from  natural  abutting 
of  teeth  due  to  the  numbers  of  the  teeth  in  contact. 
For  instance,  in  13  teeth  running  with  14  this  abrupt 
butting  of  the  teeth  is  due  to  the  number  of  teeth  and 
is  relieved  by  increasing  the  pressure  angle  until  the 
effect  disappears.  Where  this  increase  in  pressure 
angle  is  not  desired,  some  transmission  cases  have  been 
corrected  for  this  defect  by  the  reduction  of  the  outside 
diameter  of  the  gear  tooth  to  the  point  which  elimi- 
nates this  interference. 

No  Universal  Tooth  Length 

There  is  no  one  tooth  length  which  is  universally 
correct,  although  the  normal  standard  full  length  tooth 
lends  itself  best  to  quiet  operation,  due  to  its  long 
period  of  contact  and  the  fact  that  one  tooth  is  in  full 
contact  when  the  next  tooth  following  takes  hold. 

In  reading  various  papers  on  gearing,  one  is  im- 
pressed with  the  number  of  times  that  the  theory  of 
action  of  the  true  involute  is  fully  described  and  how 
little  attention  is  paid  to  the  action  of  curves  which 
are  usual  on  gear  teeth.  Examinations  of  hundreds  of 
lots  of  gears  totaling  many  thousands,  show  that  the 
prevalent  tooth  curves  are  approximate  involutes,  but 
practically  never  within  0.002  in.  of  accuracy,  unless 
finished  after  heat-treatment.  As  a sample,  we  would 
quote  one  concern  whose  standards  and  masters  for 
the  last  five  years  have  been  a misplaced  involute 
located  0.009  in.  low  on  the  drive  side  and  0.005  in.  low 
on  the  coast. 

Teeth  accurately  formed  to  the  true  involute  curve 
will  operate  accurately  and  relatively  quietly  on  spread 
center  distance,  but  in  gear  cutting  it  frequently  occurs 
that  one  of  a pair  of  gears  will  be  off  in  form  and 
make  noise.  The  action  of  gears  operating  with  curves 
placed  too  high  or  too  low  is  to  cause  the  gears  to  move 
with  a speed  varying  up  and  down  with  each  tooth 
action. 

Another  effect  is  that  the  next  mating  tooth  contacts 
with  its  mate  at  a different  speed  from  the  mate  caus- 
ing an  impact.  It  is  rarely  possible  to  secure  double 
tooth  action.  This  has  the  effect  of  giving  the  full 
driving  force  as  a wearing  pressure  on  the  tooth  at 
the  period  of  greatest  sliding  action. 

Last  year  we  salvaged  50,000  gears  for  one  concern 
in  Detroit.  These  gears  had  been  previously  cut  to 
size  and  the  grinding  operation  added  an  average  of 
approximately  0.012  in.  backlash,  but  the  gears  were 
quiet  after  grinding  and  very  noisy  before  grinding. 
These  gears  had  improper  tooth  form  when  they 
reached  us  and  we  simply  ground  down  the  surface  of 
the  tooth  to  a true  curve  and  the  gears  became  quiet. 
In  another  instance  we  ground  for  an  automobile  manu- 
facturer during  a three  months  period  35,000  gears 
4 which  had  been  put  on  the  shelf  during  the  previous 
two  years  as  rejected  and  scrap  parts.  These  gears 
formerly  passed  the  ordinary  inspection  as  to  size  and 
appearance  and  rolled  fairly  well,  but  they  were  noisy 
when  assembled  into  transmissions. 


The  most  common  error  causing  gear  noise  is  the 
misplacing  of  curves  so  that  after  each  tooth  contact 
the  mating  gear  is  accelerated  or  retarded  abruptly. 

Irregular  surface  contact  due  to  bad  shape  of  the 
curve  applied.  This  frequently  causes  the  oil  film  be- 
tween the  teeth  to  be  broken  down,  giving  a metal  to 
metal  contact  which  is  noisy. 

Improper  inspection  of  cutters  or  hobbs  used  in 
finish  cutting  gears.  It  is  safe  to  estimate  that  25  per 
cent  of  the  cutters  and  hobbs  offered  on  the  market 
are  sufficiently  inaccurate  to  cause  gear  noise  unless 
some  master  adjustment  is  made  on  the  machine  to 
modify  their  effect.  When  one  considers  the  large  num- 
ber of  rejected  cutters  it  is  uncomfortable  to  consider 
what  becomes  of  these  parts  which  are  returned  to  the 
manufacturer. 

The  usual  practice  of  locating  the  bore  of  the  gear 
by  use  of  pins  between  the  teeth  when  the  gear  is  re- 
quired to  operate  on  a splined  shaft  causes  noise.  The 
object  of  the  number  of  pins  between  the  teeth  is  to 
centralize  the  bore  with  the  distorted  or  misformed 
teeth  and  at  its  best  this  practice  only  divides  the  error 
which  is  present  in  the  teeth  held  by  the  pins.  This 
method  does  not  eliminate  the  error;  it  simply  divides 
it.  In  gear  grinding  practice  it  is  recommended  that 
the  gears  be  central  from  splined  grooves  when  the 
bore  is  ground.  This  centralizes  the  bore  with  the 
splined  grooves,  the  gear  is  then  mounted  on  this 
ground  bore  and  the  error  is  removed  from  the  teeth 
so  that  all  three  parts  are  centralized,  the  gear  teeth, 
the  bore  and  the  splined  grooves. 

The  fit  of  the  main  driving  pinion  into  the  second 
speed  gear  is  another  cause.  This  causes  a very  dis- 
tasteful rattle  when  the  fit  is  not  accurately  made.  In 
gear  grinding  practice  it  is  easy  to  grind  the  driving 
pinion  to  size  not  only  within  the  proper  limits,  but 
so  that  it  makes  a close  fit  in  the  space  provided  in  the 
second  speed  gear. 

Undue  stubbing  of  teeth  is  another  frequent  cause 
for  noise.  This  arises  from  the  adoption  of  a stub 
design  because  it  is  easy  to  say  “stub,”  rather  than 
because  this  combination  of  length  or  pitch  is  a good 
design.  In  a recent  job  handled  by  us  stub  teeth  were 
recommended  and  used  by  a manufacturer  where  the 
shafts  were  normally  spread  up  to  0.015  in.  and  the 
gears  were  made  with  a normal  amount  of  undersize 
on  the  O.  D.  and  normal  amount  of  eccentricity.  Al- 
though these  conditions  were  known,  the  manufacturer 
supplied  these  stub  teeth  and  a totally  unsatisfactory 
job  resulted.  The  teeth  would  not  carry  over  properly 
from  one  to  the  next,  there  being  bearing  on"  the  end 
of  the  receding  tooth  of  only  about  0.008  in.  from  the 
top  when  the  next  tooth  came  in  contact. 

Indicating  Tooth  Length 

There  would  appear  to  be  no  reasonable  basis  for  the 
present  general  practice  of  labeling  6-8,  7-9,  etc.  as  the 
length  of  the  teeth  so  indicated  are  not  proportioned  to 
one  another.  The  ratio  6-8  being  equal  to  0.75  and  the 
ratio  7-9  being  equal  to  0.77,  etc.  It  is  disastrous  to 
design  gear  teeth  so  that  one  loses  its  load  or  takes 
it  up  before  the  other  is  in  full  contact,  and  by  full 
contact  we  mean  more  than  just  edge  contact  on  the 
end  of  the  tooth. 

Gear  teeth  must  not  only  be  long  enough  to  reach 
from  one  tooth  to  the  next,  but  for  normal  quiet  opera- 
tion they  should  be  enough  longer  so  that  the  next 
tooth  following  will  reach  a full  satisfactory  contact 
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before  the  receding  tooth  leaves  contact.  This  must 
also  be  effective  under  normal  errors  in  machining  such 
as  run  outs,  index  error,  undersize  condition,  etc. 

Under  certain  conditions  stub  teeth  can  be  produced 
faster  than  long  ones.  This  may  recommend  the  ma- 
chines but  it  does  not  necessarily  recommend  stub 
teeth.  We  find  the  tendency  of  the  market  away  from 
this  design  and  transmission  builders  today  are  looking 
with  favor  on  longer  teeth  and  finding  that  the  cost  of 
manufacture  is  not  necessarily  greater  when  conditions 
of  trouble  and  noise  are  taken  into  account.  The  full 
tooth  gives  ordinarily  a longer  period  of  contact  and 
lends  itself  to  an  easier,  less  abrupt  contact  and  an 
easier,  less  abrupt  leaving  of  contact. 

Another  feature  of  design  causing  trouble  is  pressure 
angle.  Our  forefathers  selected  14J-deg.  pressure 
angle  just  as  years  ago  they  selected  window  glass 
6 x 8 in.  in  size;  we  followed  that  practice  for  years 
afraid  to  change — some  are  doing  it  yet.  All  theory 
and  practice  point  toward  improved  operation  of  gears 
when  made  with  sufficient  pressure  angle.  It  is  practi- 
cal to  recommend  a pressure  angle  of  sufficient  degree 
to  avoid  modifications  of  tooth  for  natural  interference. 
In  most  transmissions  today  20-deg.  pressure  angle  is 
adopted  practice ; in  some  we  have  used  22i,  24  and  27 
deg.  The  so-called  excessive  pressure  on  bearings  has 
not  been  proved  to  be  an  objectionable  feature  in  auto- 
mobile high  speed  transmission  gears.  The  mating  up 
of  gears  of  14i-deg.  pressure  angle  in  combinations  ap- 
proximating 14  teeth  requires  an  extreme  accuracy 
out  of  all  proportion  when  it  is  considered  how  easy  it 
is  to  make  the  same  gears  with  a larger  pressure  angle. 

Perhaps  the  chief  causes  of  gear  noise  in  transmis- 
sions lies  in  distortion  due  to  heat-treatment.  The  cost 
of  distorted  gear  teeth  in  rejected  gears  and  tearing 
down  transmissions  is  so  great  that  it  is  fair  to  assume 
that  the  cost  entailed  in  grinding  the  parts  accurately 
after  heat-treatment  will  not  exceed  the  cost  of  rejec- 
tions and  troubles. 

Cost  of  Gear  Grinding 

It  has  been  proved  that  where  accuracy  or  silence  of 
operation  are  important  factors  in  the  gear  product, 
the  finish  grinding  of  the  gears  after  rough  machining 
is  more  economical  than  the  finish  cutting  of  the  gears. 

The  average  cost  as  furnished  by  several  manufac- 
turers for  tearing  down  and  changing  gears  in  trans- 
mission is  $3  per  transmission.  The  average  cost  as 
furnished  by  several  car  builders  for  tearing  a trans- 
mission out  of  an  assembled  car  entailing  the  removal 
of  the  car  from  production  assembly,  is  $15  per  car. 
The  average  cost  of  changing  the  idler  gear  where  a 
cap  is  provided  on  the  side  is  about  50  cents  per  gear. 

Recently  in  an  automobile  shop  the  number  of  tear- 
downs  of  closed  car  transmissions  exceeded  sixty  per 
day.  In  another  shop  recently  the  tear-downs  involved 
50  per  cent  of  all  transmission  assembled.  When  gears 
are  being  produced  in  quantities  exceeding  1,000  pieces 
of  a kind  per  month,  the  finishing  by  the  grinding  proc- 
ess is  in  itself  less  than  the  cost  of  finishing  by  the 
cutting  process. 

In  computing  the  item  of  cost,  it  is  well  to  take  into 
account  the  high  cost  of  finish  cutting  of  gear  teeth. 
All  the  operations  on  the  gear  blank  up  to  the  finish 
cutting  can  be  performed  as  machine  shop  operations, 
not  as  gear  cutting,  and  it  should  be  properly  charged 
with  machine  shop  overhead,  not  gear  department  over- 


head. Limits  of  accuracy  on  the  gear  teeth  when  pre- 
pared for  grinding  allow  a leeway  on  the  thickness  on 
the  tooth  as  much  as  0.005  in. 

The  roughing  operation  can  be  performed  at  the 
maximum  speed  of  the  cutter  and  the  machine,  not  as 
a slowed-up  operation.  There  is  no  rolling  of  the  gears, 
no  remating  of  the  gears;  no  rejection  for  runouts;  no 
rejection  for  bad  curve  position,  no  rejection  for  index 
error;  no  rejection  from  running  gears  in  power  test; 
no  cost  of  running  in  gears;  no  excessive  cost  of  tear- 
ing out  transmissions  are  involved  when  the  gears  are 
ground.  The  production  of  rough  gear  blanks  finished 
on  the  bore  and  face  is  a machine  operation  with 
machine  shop  overhead,  at  least  150  per  cent  less  in 
cost  than  gear  department  overhead. 

You  should  realize  further  that  the  scrap  gears  which 
are  accumulated  in  the  gear  shop  are  largely  accu- 
mulated after  finish  cutting.  The  normal  scrap  loss 
in  the  gear  grinding  process  does  not  equal  1 per  cent. 

Wear  of  Gear  Teeth 

It  is  quite  improbable  that  you  would  accept  bearings 
and  shafts,  the  surfaces  of  which  were  as  rough  as  the 
ordinary  gear  tooth.  You  realize  that  such  uneven 
surfaces  would  begin  at  once  to  wear  down  the  bear- 
ings. A recent  article  on  the  subject  of  gear  tooth 
wear  by  E.  R.  Ross  showed  how  it  began  at  or  near 
the  pitch  line,  and  how  it  progressed  along  the  gear 
tooth,  spoiling  more  and  more  of  the  surface  of  the 
tooth  exactly  as  a rough  shaft  wears  a bearing. 

A great  deal  has  been  said  on  the  subject  of  modify- 
ing the  wear  by  the  use  of  special  steels  and  very  little 
has  been  said  of  eliminating  the  wear  by  providing  an 
accurate  surface  which  will  tend  to  avoid  the  begin- 
ning of  wear.  The  ground  surface  on  a tooth  lends 
itself  to  the  avoidance  of  tooth  wear  in  exactly  the 
same  relation  and  exactly  the  same  extent  that  a ground 
bearing  on  a shaft  avoids  the  beginning  of  wear. 

We  have  referred  to  the  roughness  of  the  tooth  punc- 
turing the  oil  film.  In  this  connection  you  will  realize 
that  no  wear  can  begin  until  the  oil  film  between  the 
parts  has  been  punctured  or  squeezed  out.  Rough  tooth 
surface  punctures  the  oil  between  the  teeth  and  starts 
the  wear;  also  misplaced  curves  cause  abrupt,  sharp 
contacts  between  the  teeth  which  will  puncture  the  oil 
film  and  cause  wear.  The  average  surface  condition 
of  heat-treated  gears  would  be  rejected  at  sight  for 
any  use  in  a running  bearing.  When  properly  designed 
and  made,  gear  teeth  slide  and  roll  on  a film  of  oil  with 
no  more  wear  than  is  present  in  a shaft  accurately 
made  and  operated  under  well  lubricated  conditions. 

Can  you  imagine  a manufacturer  assembling  any 
other  power  transmission  bearing  by  rubbing  it  against 
its  bearing  with  his  eyes  shut  and  determining  totally 
by  the  touch  of  the  finished  product  whether  the  parts 
are  mated  sufficiently  close  to  operate  quietly  and  with- 
out wear?  Many  times  we  have  heard  complimentary 
remarks  about  the  “appearance  of  the  tooth  surface,” 
just  as  if  it  were  a miracle  that  it  ever  looked  smooth. 

We  frequently  hear  of  machine  tools  with  wear  on 
the  gear  tooth  which  causes  inaccuracy  of  operation. 
We  expect  a big  advance  in  the  manufacture  of  ma- 
chine tool  gears  by  the  introduction  of  hardening  and 
grinding  on  these  parts.  Experience  has  proved  that 
such  gears  can  be  made  with  great  accuracy  so  that 
they  will  operate  quietly  and  without  the  ordinary 
well  known  wear. 
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Automotive  Service  Methods  and  Equipment 

X.  Home-made  Tools  for  Repairing  Ford  Cars — A Simple  Method  of  Holding 
Transmissions  for  Repairing — A Safety  Device — Other  Tools 

By  HOWARD  CAMPBELL 

Western  Editor.  American  Machinist 

MODERN  business  has  come  to  depend  so  much  on  passes  through  the  bushing  to  serve  as  a guide,  while 
the  telephone  as  a means  of  communication  that  the  upper  part  is  of  the  same  dimension  as  the  o.d.  of 
any  disruption  of  the  telephone  service  is  con-  the  bushing.  This  pin  is  used  both  for  removing  and 
sidered  almost  in  the  light  of  a catastrophe.  Thus  it  replacing. 

is  that  immediate  and  sure  transportation  of  men  and  Tools  for  removing,  facing  and  replacing  Ford  drive 

materials  is  a necessity,  for  which  the  service  station  is  shaft  tube  bushings  are  shown  in  Fig.  3.  Tool  A,  only 
largely  responsible.  part  of  which  shows  in  the  picture,  is  turned  to  a diam- 

The  Chicago  service  plant  of  the  Illinois  Bell  Tele-  eter  that  will  allow  it  to  pass  through  the  bushing  in  the 
phone  Co.  includes  among  its  equipment  a number  of  upper  end  of  the  drive  shaft  until  the  thread  is  reached. 


FIG.  1.  A SIMPLE  CONNECTING-ROD  REAMING  FIXTURE.  FIG.  3.  TOOLS  FOR  REMOVING,  REPEALING  ANIi 

FATING  FORD  DRIVE  SHAFT  BUSHINGS 


tools  and  devices  that  have  been  developed  and  made  in 
the  plant.  One  of  these  is  the  connecting-rod  reaming 
jig  shown  in  Fig.  1.  The  base  A is  a solid  block  of 
steel,  to  which  the  collar  B is  fastened  with  dowel  pins 
and  screws.  A small  block  through  which  a hole  is 
bored  to  serve  as  a guide  for  the  reamer  is  clamped  over 
the  large  end  of  the  reamer  as  shown.  A movable 
block  C holds  the  pin  D,  which  fits  the  piston-pin  hole 
in  the  rod  and  serves  to  maintain  the  center  distances 
between  the  large  and  small  holes.  The  block  C can  b.- 
moved  to  accommodate  the  various  sizes  of  connect- 
ing rods. 

A tool  for  removing  arid  replacing  bushings  in  Ford 
pistons  is 
shown  in  Fig. 

2.  The  piston 
rests  in  the  V 
in  the  block, 
and  the  screws 
shown  at  either 
side  are 
screwed 
against  the 
sides  of  the 
piston  to  pre- 
vent expansion 
while  the  old 
bushings  are 
being  removed. 

The  lower  part  FIG  2.  JIG  FOR  removing  and  KE- 
of  the  pin  A placing  bushings 


The  thread  is  screwed  into  the  bushing  until  it  is  quite 
solid,  then  the  rod  and  bushing  can  be  driven  out  of  the 
tube  from  the  opposite  end.  The  tool  is  661  in.  long 
and  the  thread  is  eight  to  the  inch,  the  o.d.  at  the 
threaded  portion  being  one  inch. 

After  the  old  bushing  has  been  removed,  the  new 
bushing  is  put  on  the  small  end  of  tool  B,  and  is  pressed 
or  driven  into  place.  The  small  ends  of  both  tools  B 
and  C are  turned  to  sliding  fits  in  the  bushing.  When 
the  bushing  is  in  place,  the  tool  shown  at  C is  used  to 
face  off  the  end  of  the  bushing  to  allow  clearance  for 
installing  the  universal  joint. 

Practically  every  repair  man  knows  how  difficult  it  is 
to  hold  a transmission  while  assembling  or  repairing  it. 
The  sketch.  Fig.  4,  shows  a very  simple  fixture  to  which 
the  case  can  be  bolted  while  it  is  being  worked  on.  The 
piece  is  bolted  to  the  bench  through  the  3-in.  holes  in 
the  flat  part  at  the  right-hand  end,  and  the  transmission 
case  is  bolted  to  the  circular  part.  It  is  only  necessary 
to  use  three  or  four  bolts  to  hold  the  case,  and  several 
sets  of  holes  can  be  drilled  in  the  fixture,  so  that  it  will 
accommodate  several  different  kinds  or  makes  of  cases. 
The  case  can  be  used  as  a templet  in  laying  out  the  holes. 
The  piece  is  of  3 x 3-in.  steel,  and  can  be  forged  to  shape 
in  a few  minutes.  It  needs  no  machining  other  than  the 
drilling. 

We  don’t  see  as  many  broken  arms  resulting  from 
cranking  a car  with  the  spark  too  far  advanced  as  we 
used  to,  but  it  still  happens  that  a man  gets  hurt  now 
and  then.  In  Fig.  5 is  shown  a safety  device  for  Fords, 
by  which  the  possibility  of  advancing  the  spark  beyond 
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the  safety  point  is  precluded.  The  device  itself  is  shown 
in  Fig.  6.  It  consists  of  a piece  of  A-in.  sheet  steel  cut 
and  bent  to  the  shape  shown,  and  attached  to  the  com- 
mutator by  means  of  a capscrew  and  a small  machine 
or  stove  bolt  and  nut.  The  end  which  slips  over  the 


j i r 

Two  '/2*o/:2m.fofc s'' 


Wa’Ma  fbrVtt’cerp  so-ms 


FIG. 


FIXTURE  FOR  HOLDING 


;AXSM  1SSION*  OASES 


small  bolt  is  slotted,  as  shown,  so  that  the  device  can  be 
adjusted  up  or  down.  The  device  covers  the  depression 
in  the  end  of  the  commutator  case,  but  a similar  depres- 
sion can  be  drilled  in  the  head  of  the  capscrew,  which 
takes  care  of  that  feature. 

When  the  spark  lever  is  advanced,  the  commutator 
case  turns  so  as  to  lower  the  blade  of  the  safety  device, 


FIG.  5.  SAFETY  DEVICE  ON  FORD  MOTOR 


and  when  the  spark  lever  is  advanced  past  the  point  of 
safety,  the  blade  is  down  low  enough  so  that  the  starting 
crank  cannot  be  engaged  with  the  crankshaft. 

A glance  at  Fig.  7 will  show  an  extra  bar  extending 
from  one  end  of  the  rear  spring  to  the  other,  and  appar- 
ently resting  on  the  drive  gear  housing.  This  bar  is 

made  of  i x 
3-in.  steel, 
ground  off  at  a 
45-deg.  angle 
at  each  end  so 
that  it  will  fit 
into  the  curve 
formed  by  the 
end  of  the 
spring.  This 
bar  holds  the 
spring  in  posi- 

fig.  6.  view  of  safety  device  tion  while  the 


FIG.  7.  BAR  HOLDING  FORD  SPRING  IN  PLACE 


FIG.  8.  HOLDING  FORD  TRANSMISSION  BANDS  WHILE 
INSERTING  BOLTS 

repair  man  is  changing  rear  axles  or  spring  shackles, 
or  while  doing  other  similar  jobs.  It  should  be  just  long 
enough  so  that  it  will  slip  in  between  the  spring-eyes 
easily. 

A very  simple  but  time-saving  contrivance  is  indicated 
by  the  arrow  in  Fig,  8.  This  is  nothing  more  nor  less 
than  a piece  of  wire  i"«  in.  in  diameter,  bent  to  a letter 
“U”  and  offset  at  the  closed  end  as  shown,  and  is  used  to 
hold  Ford  transmission  bands  in  place  until  the  bolts  can 


FIG.  9.  MOTORCYCLE  REPAIR  STAND 
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be  inserted,  relieving  the  operator  of  trying  to  hold  the 
bands  with  one  hand  and  insert  the  bolts  with  the  other. 

The  dimension  between  the  two  legs  of  the  “U”  is 
2J  in.  and  the  length  from  the  open  end  to  the  closed 
end  is  5 in. 


As  this  company  uses  a number  of  motorcycles  for 
getting  to  the  smaller  “hurry-up”  jobs,  it  became  neces- 
sary to  erect  the  stand  shown  in  Fig.  9 so  that  repairs 
could  be  made  quickly  and  easily.  The  picture  tells  the 
story 


Increasing  Production  and  Reducing  Scrap 

with  Clean  Cutting  Oil 

An  Efficient  and  Easily  Built  Plant  for  Handling,  Reclaiming  and  Storing  Oil — 
Its  Effect  on  Production  and  Spoiled  Work 

SPECIAL  CORRESPONDENCE 


THE  oil  storage  system  herein  described  was  de- 
signed to  take  care  of  cutting  oil  used  in  the 
screw  machine  department  of  a large  automobile 
shop.  Before  this  system  was  installed,  the  practice  had 
been  to  allow  the  machines  to  run  with  the  same  oil  until 
it  was  considered  too  dirty  for  further  use.  The 
machines  were  then  cleaned  out,  the  used  oil  thrown 


machine  pump  will  not  remove,  is  cleaned  out  and 
discarded. 

The  used  oil  is  poured  into  oil  well  C through  funnel 
L.  From  the  oil  well  it  is  pumped  to  one  of  the  settling 
tanks  H and  clean  oil  taken  from  the  other  tank  J is 
supplied  to  the  machines. 

The  used  oil  is  allowed  to  stand  in  the  tank  H until 


G E N E R A L AR- 
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AND  RECLAIM- 
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away,  and  new  oil  furnished  to  each  machine  in  the 
department. 

It  was  soon  noticed  that  a large  increase  in  pro- 
duction was  made  each  time  the  oil  was  renewed,  and 
as  the  quality  of  the  oil  went  down,  there  was  also  a 
corresponding  drop  in  production,  an  increase  in  the 
amount  of  scrap,  and  the  tools  wore  out  much  more 
rapidly.  This  clearly  showed  that  a very  important 
relation  exists  between  the  purity  and  cleanliness  of 
the  cutting  oil,  and  the  production  from  the  machines. 
The  need  of  an  oil  purifying  system  was  thus  made 
evident. 

The  storage  system  illustrated  was  then  installed  and 
gave  very  gratifying  results  from  the  beginning. 

The  general  arrangement  shows  the  oil  separator  at 
F,  the  oil  well  at  C,  where  the  impure  oil  is  collected 
both  from  the  separator  and  by  pouring  through  fun- 
nel L.  The  main  underground  storage  is  at  A while 
the  two  setting  tanks  are  at  H and  J. 

Just  as  soon  as  the  oil  in  the  machines  begins  to 
lose  its  efficiency  it  is  pumped  out  by  the  oil  pump  on 
the  machine.  The  muddy  oil  and  residue,  which  the 


the  dirt  and  water  settle  into  the  cone  shaped  hopper 
at  the  bottom.  Clean  oil  is  then  drawn  off  as  needed 
by  means  of  cock  M.  When  the  clean  oil  has  all  been 
drawn  off,  the  gate  valve  P is  opened,  allowing  the 
residue  deposited  in  the  hopper  to  fall  into  the  sludge 
bucket  beneath.  This  waste  is  not  used  in  the  screw 
machines  again.  It  may  be  used  for  oiling  the  road 
or  similar  purposes. 

The  oil  from  the  separator  F is  also  piped  to  the 
oilwell  C and  receives  the  same  treatment  as  the  oil 
taken  directly  from  the  machines.  The  flow  of  oil  to 
the  settling  tanks  is  controlled  by  proper  manipulation 
of  the  valves  G and  K. 

The  supply  of  oil  is  replenished  as  needed  from  the 
outside  storage  tank  A.  By  closing  the  valve  D and 
opening  the  valve  B the  oil  can  be  drawn  from  the 
storage  tank  and  delivered  to  the  settling  tanks  by  the 
pump  E. 

Before  installing  this  system,  oil  was  purchased  in 
barrels  and  there  was  considerable  oil  lost  by  leakage 
and  careless  handling.  The  storage  tank  A was  made 
of  such  capacity  that  it  was  possible  to  buy  the  cutting 
oil  in  bulk,  and  the  waste  incidental  to  handling  the 
oil  in  barrels  was  eliminated. 

It  would,  of  course,  be  possible  to  purify  the  oil  by 
the  use  of  a filtering  system,  but  the  method  described 
above  is  much  quicker,  and  in  practice,  has  proved  very 
satisfactory. 
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Devoted  to  the  exchange  of  information  on  awful  method*,  /to  scope  includes  ci I divisions  ol  the  machine  building  In- 
dustry, from  drafting  room  to  shipping  platform.  The  articles  are  made  up  from  letters  submitted  from  tdl  over  the  world. 
Descriptions  of  methods  or  devices  that  have  proved  their  value  are  carefully  considered  and  those  published  are  paid  for. 


Device  for  Setting  Up  and  Laying  Out 
Templets 

By  S.  H.  Drake 

An  angle  plate,  designed  for  use  in  connection  with 
the  laying  out  of  a large  amount  of  templet  work  on 
which  the  reading  of  a good  protractor  was  sufficiently 
accurate,  is  shown  in  the  accompanying  illustrations. 
It  has  a number  of  advantages  over  the  ordinary  angle 
plate,  not  the  least  of  which  is  that  it  is  not  necessary 
to  machine  a straight  edge  on  the  work  in  order  to  get 
an  accurate  angular  setting. 

It  is  possible  with  this  device  to  lay  out  centers  at 
points  on  a line  at  any  angle  to  a given  center  line  by 
means  of  a height  gage,  and  the  setting  from  one  posi- 
tion or  angle  to  another  is  very  quickly  accomplished. 

In  Fig.  1,  A is  a regular  angle  plate  of  cast  iron 
mounted  upon  four  legs  of  sufficient  height  to  allow  the 
auxiliary  plate  B to  swing.  Tapped  holes  in  the  latter 
plate  furnish  convenient  means  of  attaching  work. 

At  the  center  of  the  auxiliary  plate  is  a fixed  stud 
projecting  through,  and  having  a bearing  in,  the  main 
plate.  Upon  this  stud,  back  of  the  main  plate,  is  keyed 
the  disk  C,  which  is  graduated  in  degrees  over  the  full 
circle  and  provided  with  a vernier  D from  which  a read- 
ing to  five  minutes  of  arc  is  readily  obtainable. 


FIG.  X.  REAR  VIEW  OF  DEVICE,  SHOWING 
GRADUATED  DIAL 

The  large  knurled  nut  E,  threaded  to  the  stud,  serves 
to  clamp  the  plate  firmly  in  any  position.  A tapered 
locking  pin  F,  passing  through  the  main  plate  and  en- 


tering correspondingly  tapered  holes  in  the  auxiliary 
plate  at  the  four  major  positions  and  also  at  angles  of 
30,  45  and  60  deg.,  provides  means  of  setting  the  device 


FIG.  *.  FRONT  VIEW  SHOWING  HOW  DEVICE  IS  USED 

quickly  to  these  positions.  Other  angles  are  determined 
from  the  dial  readings. 

In  Fig.  2 the  faee  of  the  device  is  shown  with  the 
auxiliary  plate  set  to  an  angle  of  45  degrees. 

Keeping  a Belt  Tight 

By  J.  T.  Towlson 

The  interesting  article  under  the  above  title,  published 
on  page  227  of  American  Machinist,  was  not  intended, 
I hope,  to  instruct  the  readers  as  to  how  a belt  should 
be  kept  tight.  When  any  belt  drive  is  in  need  of  such  a 
belt  destroying  device  as  the  one  mentioned  in  that 
article  would  seem  to  be,  it  is  high  time  for  the  boss  to 
look  around  for  some  other  means  of  driving. 

The  method  defeats  the  purpose  it  is  intended  to 
effect  for  the  reason  that  the  continual  rolling  of  the 
pulley  on  the  outside  of  the  belt  tends  not  only  to 
lengthen  the  latter  but  to  destroy  its  flexibility,  and 
when  that  is  done  the  desired  result  of  non-slip  drive 
is  more  remote  than  in  the  beginning. 

Correct  diameters  of  pulleys,  proper  center  distances, 
and  a reasonably  tight  belt  of  ample  width  are,  in  the 
writer’s  opinion,  far  more  to  be  desired  than  any  of  the 
belt-tightening  contraptions  in  use. 

Mr.  Raworth,  sometime  editor  of  The  Engineer,  de- 
signed a simple  and  (then)  novel  application  of  a short 
belt  where  one  pulley  is  very  small  and  the  other  rela- 
tively large;  as,  for  instance,  a low  speed  engine  driv- 
ing a fan  or  dynamo,  or  when  a slow  moving  machine 
is  to  be  driven  direct  by  a motor. 

Referring  to  the  illustration  we  have,  let  us  say,  a 
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gas  engine  with  a 4-ft.  flywheel  running  250  r.p.m. 
belted  direct  to  a generator  that  has  no  outboard  bear- 
ing. Though  this  is  a very  convenient  set-up  where 


AN  INTERMEDIARY  PULLEY  ON  A SHORT  DRIVE 


space  is  at  a premium,  it  is  most  destructive  to  the 
belt  because  of  the  short  center  distance  and  the  ex- 
treme tension  made  necessary  by  the  short  arc  of  belt 
contact  upon  the  smaller  pulley.  Even  were  these  fac- 
tors not  considered,  the  excessive  side  strain  upon  the 
generator  bearing  would  render  such  a drive  impractical. 

Mr.  Raworth’s  scheme  was  to  interpose  a pulley,  or 
roller,  between  the  main  members  of  the  drive  in  such 
a way  that  it  would  bear  upon  both,  thus  assuming  the 
responsibility  of  carrying  the  load  imposed  by  the  belt 
tension,  no  matter  how  great  the  latter  might  be,  and 
relieving  the  side  strain  upon  the  generator  bearing. 

It  will  be  noted  that  the  intermediary  pulley  is  placed 
in  such  a position  as  to  be  slightly  above  a line  drawn 
between  centers  of  the  main  members,  for  the  purpose 
of  providing  a little  margin  of  adjustment.  It  should 
be  mounted  upon  ball  bearings. 

Having  used  this  method  on  several  occasions  where 
the  necessity  for  a close-up  drive  existed  and  finding 
it  most  serviceable  and  efficient  I can  recommend  it  for 
all  similar  drives. 

Straightening  a Milling  Machine  Table 

By  A.  W.  Freeman 

It  has  been  my  experience  to  find  that  the  tables  of 
milling  machines!  become  warped  after  years  of  service 
under  average  conditions,  because  of  the  peening  effect 
of  the  numberless  small  dents  in  the  upper  surface. 
Some  years  ago  I had  occasion  to  repair  a table  that 
was  thus  warped,  the  surface  showing  a comparatively 


uniform  curve  from  end  to  end  and  being  about  A in. 
high  midway  of  its  length. 

We  put  this  table  on  a planer  and  took  off  just  enough 
stock  to  clean  up,  and  then  scraped  the  table  and  saddle 
together.  When  the  fitting  was  complete  we  found  that 
the  table  set  A in.  lower  in  the  saddle  than  before  so 


we  were  obliged  to  elongate  the  holes  in  the  end  plates, 
or  screw  hangers,  in  order  to  bring  the  screw  in  line. 

Having  a similar  repair  to  make  recently,  we  profited 
by  our  earlier  experiences  and  instead  of  planing  the 
table  straight,  we  peened  the  under  surface  between  the 
V’s  and  straightened  the  table  as  shown  in  the  sketch 
before  any  planing  was  done.  This  we  accomplished 
in  about  ten  minutes  with  an  ordinary  ball-peen  ham- 
mer, keeping  track  of  the  progress  by  means  of  a 
straight-edge  and  feeler  gages. 

After  the  table  was  straightened  in  this  manner  we 
took  off  about  0.005  in.  from  the  upper  surface  to  make 
it  smooth,  and  the  job  was  done.  There  was  no  neces- 
sity for  rescraping  the  bearing  surfaces  or  readjusting 
the  screw  hangers  for  the  reason  that  practically  no 
stock  had  been  removed  and  the  table  was  in  its  orig- 
inal condition. 

A Convenient  Driver  for  the  Lathe 

By  C.  E.  Stevens 

In  operations  in  which  parts  are  to  be  turned  on 
centers  or  on  arbors  that  are  held  between  centers, 
considerable  time  is  lost  in  removing  and  replacing  the 


HANDY  DRIVER  FOR  LATHE  WORK 


work  because  of  the  time  required  to  stop  and  start 
the  machine.  The  device  shown  in  the  accompanying 
illustration  allows  the  operator  to  change  his  work 
without  reaching  for  the  shipper,  and  has  resulted  in 
increased  production. 

The  body  A is  made  of  machine  steel  and  is  fitted 
to  the  spindle  nose  of  the  lathe  in  the  usual  way.  The 
center  hole  in  A is  large  enough  to  clear  the  regular 
lathe  center,  which  projects  about  J in.  beyond  the 
device. 

The  driving  pin  B is  made  of  2-in.  drill  rod  and  is 
an  easy  sliding  fit  in  the  body.  It  has  a 1-in.,  24- 
thread  tapped  hole  for  the  shouldered  screw  C,  that 
slides  in  an  elongated  slot  in  the  body  of  the  device. 
This  slot  is  milled  parallel  to  the  sliding  pin,  and  is 
just  long  enough  to  allow  the  latter  to  project  about 
i in.,  or  to  be  pushed  in  flush  with  the  body. 

The  sliding  ring  D is  also  made  of  machinery  steel 
and  is  an  easy  sliding  fit  on  the  body.  The  shouldered 
screw  C,  passing  through  it,  prevents  it  from  coming 
off.  It  is  necessary  to  have  this  piece  smooth  and  free 
from  sharp  edges  in  order  to  prevent  injury  to  the 
operator’s  hands. 

With  this  device  the  operator  simply  pushes  back  the 
sleeve,  and  with  it  the  driving  pin,  when  he  wishes  to 
remove  the  arbor  or  work  from  the  centers.  When  it 
is  again  in  place  the  sleeve  is  pushed  out  and  the  pin 
engages  the  tail  of  the  dog. 
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What  Is  the  Best  Way  to  Show 
Sections  Through  Ribs? 

By  Aloysius  Wilks 

Away  back  in  1915  the  late  Prof.  John  E.  Sweet 
started  in  American  Machinist  (Vol.  43,  page  936)  a 
series  of  articles  or  discussions  on  the  “Best  Way  to  Do 
Certain  Things.” 

The  response  was  not  what  it  should  have  been.  The 
lack  of  interest  displayed  was  due,  no  doubt,  to  the  rush 
of  business  in  connection  with  the  war  then  in  progress, 
and  everyone  was  forced  to  be  content  with  just  doing 
things — without  worrying  himself  much  about  whether 
or  not  he  was  doing  them  in  the  best  possible  way. 

Times  and  conditions  have  changed  indeed,  but  the 
spirit  of  conservation  of  material  and  energy  engen- 
dered by  that  trying  period  still  prevails,  and  its  in- 
fluence is  shown  in  the  existence  and  work  of  various 
bodies  and  committees  of  standardization.  The  writer 
is,  therefore,  of  the  opinion  that  the  revival  of  Prof. 
Sweet’s  series  would  be  timely,  and  to  start  the  ex- 
change of  ideas  he  is  submit- 
ting for  discussion  the  best 
way  of  presenting  the  cros#- 
section  of  ribs,  spokes,  etc., 
where  such  are  to  be  shown 
on  drawings. 

During  the  war  period  I had 
charge  of  a class  of  foreign- 
born  workers  to  the  members 
of  which  I was  trying  to  im- 
part a knowledge  of  the  art  of 
reading  mechanical  drawings. 

Studying  several  books  upon 
the  subject  in  the  endeavor  to 
establish  the  best  line  of 
attack,  I found  that  most 
authorities  gave  three  ways  of 
showing  cross-section  through 
ribs,  as  displayed  in  the  illus- 
tration herewith,  which  shows  a section  taken  on  the 
line  x x of  a shelf  bracket. 

At  A is  the  oldest,  orthodox  and  theoretically  correct 
way;  something  that  the  up-to-date  drafting-room  novice 
might  call  “according  to  Hoyle.”  Notwithstanding  the 
backing  of  antiquity  this  method  presents  serious  ob- 
jections by  reason  of  giving  a deceptive  appearance  of 
solidity.  To  remedy  this  defect,  some  teachers  recom- 
mend omitting  each  alternate  line  of  the  section  over 
the  rib  area,  as  at  B;  the  less  dense  hatching  calling 
the  reader’s  attention  at  once  to  the  fact  that  he  has 
to  do  with  a section  through  a rib  and  not  with  solid 
material. 

This  method  seems  to  be  much  in  favor  of  instructors 
of  mechanical  drawing  and  the  majority  of  students 
fresh  from  the  schools  are  familiar  with  it,  but  the 
writer  gave  it  a fair  trial  and  found  it  wanting.  If  cast 
iron  were  the  only  material  to  be  designated  on  draw- 
ings this  method  would  serve  the  purpose,  but  when  we 
come  to  adapt  the  same  scheme  to  the  standard  sections 
for  steel,  bronze,  aluminum,  etc.,  we  get  some  very 
funny  results. 

I am,  therefore,  forced  to  the  conclusion  that  the 
method  shown  at  C is  the  best;  do  not  cut  the  rib.  It 
is  not  exactly  or  theoretically  correct,  but  may  be  ex- 
cused for  the  same  reasons  as  not  cutting  through 
shafts,  keys,  pins,  bolts,  and  similar  parts  when  there 


is  nothing  to  be  gained  by  cutting  them. 

As  we  have  so  many  conventions  in  our  art,  why  not 
add  one  more  ? Besides,  if  you  want  to  keep  in  the  good 
graces  of  the  efficiency  expert,  use  this  method  and 
“slip  one  over”  on  old  Father  Time. 

How  Can  Hindley  Gearing  Be  Gaged? 

By  Andrew  J.  Schwartz 

The  article  entitled  “Notes  on  Worm-Thread  For- 
mulas” by  P.  A.  Fredericks  on  page  1043,  Vol.  55,  of 
American  Machinist,  I have  found  very  interesting, 
and  following  out  the  suggestions,  I have  noted  the 
formulas  in  my  handbook,  with  reference  to  the  helix 
angle,  limiting  it  to  3 deg.  These  formulas,  however, 
apply  to  straight  worm  thread;  but  what  about  a system 
for  measuring  the  threads  on  a so-called  Hindley  worm? 
I repeat  the  appeal  of  Mr.  Fredericks,  and  solicit  the 
confidence  of  the  makers  of  the  Hindley  gearing,  to  let 
us  know  how  to  measure,  or  rather  how  to  gage  with 
go  and  no-go  gages  the  Hindley  gears  and  worms. 
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VARIOUS  METHODS  OF  SECTIONING  RIBS 


It  has  been  suggested  that  the  only  way  to  gage  a 
Hindley  worm  is  to  test  it  against  a master  gear,  and  to 
test  the  gear  against  a master  worm.  By  this  system  it 
is  possible  to  tell  whether  or  not  a gear  is  perfect  and 
if  it  will  run  satisfactorily.  But  if  the  gearing  is  not 
perfect,  this  system  will  not  tell  the  workman  how 
and  where  to  correct  the  faults,  and  guesses  are  often 
made  that  result  sometimes  in  ruined  work. 

Incidently,  I have  been  unable  to  find  a statement  of 
any  good  points  for  the  use  of  Hindley  gearing,  but  in 
numerous  books  reasons  are  given  why  it  is  not  superior 
to  the  straight  worm  gearing.  Some  of  the  reasons  for 
not  using  this  class  of  gearing  are: 

Its  efficiency  is  no  better  than  that  of  a straight 
worm.  Hindley  gearing  is  harder  to  assemble  and  to 
adjust,  since  the  worm  must  be  located  exactly  in  three 
planes. 

The  worm  cannot  be  ground  by  mechanical  devices 
on  any  of  its  working  surfaces. 

The  hob  is  expensive  as  it  is  difficult  to  make  and 
cannot  be  ground. 

The  worm  cut  for  a given  number  of  teeth  in  a wheel 
cannot  be  used  with  a wheel  of  a different  number  of 
teeth,  although  both  have  the  same  pitch. 

One  of  the  points  given  in  its  favor  is  its  superior 
strength,  but  a light  analysis  will  show  that  Hindley 
gearing  is  very  deceiving  in  regard  to  strength.  The 
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threads  on  the  worm  do  not  entirely  fill  the  thread 
space  on  the  gear,  but  only  a small  portion  of  the 
threads  are  in  contact.  This  statement  is  the  result 
of  observations  made  after  blueing  a worm  and  run- 
ning it  in  contact  with  the  gear.  From  these  observa- 
tions it  would  seem  that  there  is  greater  strength  in 
a straight  worm  gearipg  than  in  the  Hindley  type. 

The  foregoing  is  getting  away  from  the  original 
subject,  but  the  designing,  dimensioning  (including 
tolerances),  and  the  gaging  of  this  type  of  gearing 
are  very  much  related.  Any  information  in  favor  of 
the  Hindley  gearing  and  the  methods  followed  in  manu- 
facture and  gaging  will  be  greatly  appreciated  by  a 
large  manufacturing  plant. 

Two  Unusual  Planer  Jobs 

By  N.  L.  Pollard 

We  recently  had  two  rather  difficult  planer  jobs  to 
do  and  we  accomplished  them  with  the  devices  shown. 
The  castings  are  cutter-heads  for  suction  dredges  used 
in  the  Williamette  and  Columbia  Rivers,  and  are  used 
to  loosen  up  the  soil  on  the  river  bottoms  so  that  it 
may  be  pumped. 

The  cutter-head  shown  on  the  planer  in  Fig.  1 is 
about  6 ft.  in  diameter  and  of  about  the  same  length, 
with  a taper  hole  6 x 7 x 14  in.  located  nearly  central 
in  the  casting.  A keyway  2ft  in.  long  by  1 in.  deep 


FIG.  1.  SET  UP  FOR  PLANING  KEYWATS 


had  to  be  cut  in  this  hole.  Owing  to  its  location  it 
could  not  be  cut  on  the  keyseater,  so  by  rigging  a bar 
with  a bearing  clamped  to  the  angle  plate  as  shown, 


and  feeding  the  tool  by  tapping  it  with  a hammer,  a 
very  good  keyseat  was  planed.  Two  cuts  were  taken 
with  a narrow  tool  and  then,  finished  with  a tool  of  the 
proper  width. 

The  other  cutter  head,  a part  of  which  may  be  seen  in 


FIG.  2.  PLANING  A TAPERED  SQUARE  HOLE 


the  background  at  the  left  in  Fig.  1 was  larger  than  the 
one  previously  mentioned  and  had  a square  tapered  hole 
which  had  to  be  machined  to  9 x 11  x 18  in.  in  length,  as 
the  head  was  to  be  held  on  its  shaft  by  a draw  key.  The 
work  was  done  in  a reasonable  time  by  rigging  a special 
tool  carrying  bar  as  shown  in  Fig.  2.  The  guiding  plate 
was  made  of  1-in.  boiler  plate  with  the  slot  milled  to  a 
nice  fit  on  the  bar,  and  held  to  the  bottom  of  the  planer 
head  by  capscrews.  The  tool  was  held  to  the  cut  by  a 
counterweight  hung  in  the  rear  of  the  planer  rail. 

The  hole  was  first  bored  to  the  diameter  for  about 
i in.  on  each  end  to  locate  it  with  reference  to  the 
other  machining  operations.  Four  set-ups  were  neces- 
sary in  forming  the  square;  but  by  planing  down  the 
side  and  across  the  bottom  as  far  as  possible  the 
greater  part  of  the  hole  was  finished  in  two  set-ups, 
leaving  but  a small  amount  in  two  corners  so  that  the 
last  two  set-ups  were  easy. 


Digitized  by 


Google 


Kay  25,  1922 


Eliminate  Waste — With  Modem  Equipment 


789 


Editorial 


“They”  and  “We” 

r1!  DISCUSSING  the  relation  of  sales  management 
to  industrial  engineering  at  the  convention  of  the 
Society  of  Industrial  Engineers  in  Detroit  recently, 
Norval  A.  Hawkins  brought  out  a point  that  is  as  valu- 
able as  it  is  simple  and  concise.  He  said  that  when  the 
salesman  refers  to  the  firm  that  employs  him,  he  always 
says  “we,”  while  the  average  workman  refers  to  his 
employers  as  “they,”  and  that  when  the  employers  get 
that  defiant  “they”  changed  to  a co-operative  “we,” 
better  results  will  be  obtained  both  as  to  quality  and 
quantity  of  product,  and  the  differences  between  the 
employer  and  employee  will  begin  to  fade.  Mr.  Haw- 
kins also  said  that  in  the  institutions  with  which  he 
has  been  connected,  he  has  always  tried  to  make  the 
commonest  laborer  feel  that  he  (the  laborer)  is  a sales- 
man, and  that  the  success  of  the  institution  depends 
just  as  much  on  him  as  on  the  salesman  who  delivers 
the  finished  article  to  the  ultimate  consumer. 

A world  of  thought  is  contained  in  Mr.  Hawkin’s 
remarks.  The  difference  between  “we”  and  “they”  is 
the  difference  between  co-operation  and  indifference, 
and  even,  in  some  cases,  antagonism.  When  the  em- 
ployee is  brought  to  realize  that  his  own  job,  as  well 
as  everybody  else’s  from  the  general  manager  down, 
depends  on  the  success  of  the  firm;  when  he  is  satis- 
fied that  his  working  conditions  have  been  improved 
as  far  as  possible;  when  he  is  convinced  that  the  firm 
is  paying  him  the  highest  wages  that  will  allow  a fair 
margin  of  profit;  when  he  has  been  shown  that  every 
man  who  has  any  part  in  the  manufacture  of  the  prod- 
uct is  a salesman,  because  future  sales  depend  largely 
on  the  quality  of  the  work  that  passes  through  his 
hands;  when  he  has  learned  that  he  is  getting  his  share 
of  the  profits  just  as  surely  as  any  stockholder  or 
officer  of  the  company — then  he  will  discard  the  “they” 
when  referring  to.  the  company  or  its  product  and  say 
“we.” 

Those  who  are  wise  will  lose  no  time  in  doing 
what  they  can  to  hasten  the  coming  of  such  a day 
in  industry. 

Time  To  Amend 

IP  ANY  further  evidence  were  necessary  to  prove  _the 
need  for  amendment  of  the  Sherman  Anti-Trust  Law 
the  present  deadlock  in  the  coal  situation  should  supply 
it  As  pointed  out  in  the  American  Machinist  several 
weeks  ago,  one  of  the  decisive  factors  in  the  dispute 
between  the  coal  operators  and  the  miners  is  the  list  of 
indictments  hanging  over  them  for  violation  of  the 
Sherman  Law  at  the  time  the  last  wage  agreement  was 
negotiated. 

The  assurances  that  the  operators  could  meet  with  the 
miners’  leaders  without  fear  of  prosecution  were  quick- 
ly withdrawn  after  the  Attorney-General’s  visit  to  Judge 
Anderson.  It  is  understood  that  the  Justice  very  prop- 
erIy  pointed  out  that  it  is  not  within  his  power  to  change 
the  law,  and  that  under  the  terms  of  the  law  as  it  stands, 
the  representatives  of  both  operators  and  miners  would 


be  liable  if  they  got  together  to  make  an  agreement.  If 
we  admit  that  a wage  agreement  is  desirable  in  the 
coal  industry  it  would  certainly  appear  that  some  steps 
should  be  taken  by  our  lawmakers  to  permit  such  an 
agreement  to  be  arrived  at  legally. 

We  have  seen  the  evil  effect  of  the  strict  interpreta- 
tion of  this  somewhat  ambiguous  law  on  trade  associa- 
tions. Unfortunately,  it  seems  to  hit  the  good  ones  as 
often  as  the  bad  ones  and  gives  rise  to  a feeling  of 
uncertainty  as  to  what  can  be  done  legally  and  what 
cannot,  that  is  disconcerting  to  say  the  least. 

Combination  in  business  is  not  the  unmixed  evil  that 
certain  reformers  would  have  it.  It  may  be  abused  and 
result  in  injury  to  the  community  just  as  other  things 
not  inherently  bad  or  dangerous  may  be  made  so  through 
abuse.  In  foreign  trade  we  have  the  anomalous  situa- 
tion of  a government  urging  the  formation  of  trading 
groups,  and  at  the  same  time  so  hampering  their  actions 
that  they  can  hardly  function. 

One  of  these  days  we  are  going  to  be  badly  in  need 
of  coal,  of  business  information,  of  foreign  trade;  and 
there  will  be  an  awakening  as  to  the  reasons  for  their 
absence.  Then  perhaps  we  shall  take  time  to  find  out 
what  is  wrong  with  some  of  our  laws  and  fix  them  up. 
Let  us  hope  that  it  will  not  be  too  late. 

Standards  and  Tolerances 

ONE  of  the  essentials  in  all  standardization  work  is 
the  adoption  and  use  of  standard  tolerances  as  well 
as  dimensions.  The  lack  of  this  was  the  chief  defect 
in  the  adoption  of  the  Sellers  or  Franklin  Institute  or 
U.  S.  S.  thread.  But  the  oversight  was  perfectly  nat- 
ural and  excusable  as  the  use  of  definite  tolerances  had 
not  been  recognized  at  that  time. 

A very  common  difficulty  along  this  line  is  to  be  seen 
in  wrench  fits  on  bolt  heads  at  the  present  time.  We 
have  standard  bolt  heads  and  wrenches  made  in  con- 
formity with  this  standard.  But  it  too  frequently  hap- 
pens that  the  tolerance  on  the  wrench  is  minus  and  on 
the  bolt  head  or  nut  is  plus,  and  the  result  is  far  from 
satisfactory. 

There  is,  fortunately,  a committee  at  work  on  the 
standardization  of  bolts,  nuts  and  wrenches,  which  is, 
of  course,  working  with  the  question  of  tolerances  in 
view.  The  multiplicity  of  sizes  now  found,  on  toolposts 
and  other  parts  requiring  adjustment,  together  with 
the  lack  of  standard  tolerances,  makes  the  number  of 
necessary  wrenches  altogether  too  great.  This  fre- 
quently results  in  a resort  to  the  time  honored  screw  or 
monkey  wrench  with  the  usual  damage  to  the  nuts  or 
bolt  heads. 

The  standardization  of  bolt  heads  should  appeal  to 
every  builder  of  machine  tools  as  well  as  to  users.  Such 
standardization  will  eliminate  some  sizes  now  used,  will 
reduce  the  number  of  wrenches  to  be  furnished  with 
each  machine  and  will  make  it  easier  to  keep  the 
machine  in  proper  adjustment. 

Standardization  is  in  the  air.  Let  us  all  work  for 
rational  standards  for  such  parts  as  do  not  hamper 
future  development  of  design. 
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Hartness  Comparator  for  Gaging  Gears 

The  Jones  & Lamson  Machine  Co.,  Springfield,  Vt., 
has  recently  developed  an  attachment  for  use  on  its 
Hartness  comparator  when  gaging  gears.  In  order  to 
permit  the  operator  of  the  projecting  lantern  to  have 
the  projected  and  magnified  image  shown  on  a screen 
within  his  reach,  a mirror  is  employed  at  some  distance 
from  the  lantern  so  as  to  throw  the  image  on  the  back 
of  a ground-glass  screen.  The  arrangement  is  shown 
in  Fig.  1.  The  mirror  is  made  especially  for  the  pur- 
pose and  has  a deposit  of  silver  on  its  front  surface, 
in  order  to  provide  the  highest  degree  of  reflection. 
The  arrangement  is  stated  to  give  great  accuracy,  so 
that  at  a magnification  of  100  diameters  differences  of 
0.0001  in.  can  be  detected. 

With  the  set-up  shown,  parts  having  sharp  outlines 
without  burrs  can  be  thrown  clearly  on  the  ground- 
glass  screen.  However,  it  is  the  usual  practice  to 
round  or  chamfer  the  ends  of  gear  teeth,  so  that  it  is 
not  possible  to  focus  clearly  on  the  edges  of  the  tooth 
and  thus  obtain  a sharp  outline  on  the  screen.  To 
overcome  this  trouble,  the  instrument  is  focused  at 
some  point  along  the  face  of  the  tooth  rather  than  on 
the  very  end  of  it.  The  gear  is  tilted  very  slightly,  so 
that  the  light  rays  strike  the  side  of  the  tooth. 

Since  the  microscope  has  a very  thin  focal  plane, 
it  can  be  focused  to  show  clearly  points  in  one  plane 


FIG.  1.  HARTNESS  COMPARATOR  FOR  GAGING  GEARS 


and  to  leave  other  outlines  blurred.  If  a needle  is 
placed  in  the  plane  to  be  explored,  it  gives  a very  sharp 
projected  point  and  shows  the  outline  of  the  tooth. 
This  outline  lies  in  the  image  on  the  screen  between  the 
point  of  the  needle  itself  and  the  reflection  of  it  in  the 
face  of  the  tooth.  In  order  to  obtain  this  reflection, 
it  is  not  necessary  to  polish  the  tooth  face  more  than 
ordinarily  done. 

The  method  of  mounting  the  gear  and  the  needles 


in  order  to  give  the  contour  of  the  tooth  is  shown  in 
Fig.  2.  The  effect  produced  on  the  image  projected 
on  the  screen  has  already  been  noted  in  the  previous 
figure.  With  this  set-up,  the  comparator  can  be  em- 


FIG.  2.  ARRANGEMENT  OF  WORK  AND  NEEDLES 
ON  COMPARATOR 


ployed  to  show  tooth  shape  very  accurately.  It  should 
be  noted  that  it  is  possible  for  several  men  to  work 
simultaneously  around  the  ground-glass  screen  without 
interfering  with  the  image  on  it. 

McCollum  Electric  Hoist 

The  Joslvn  Manufacturing  and  Supply  Co.,  2.700 
South  Morgan  St.,  Chicago,  111.,  has  placed  on  the 
market  the  McCollum  electric  hoist  shown  in  the 
accompanying  illustration.  The  speed-reducing  gearing 
consists  of  three  internal  ring  gears,  three  planetary 
pinions,  and  a high-speed  pinion  that  is  mounted  on 
the  motor  shaft.  The  three  internal  gears  are  of  the 
same  diameter.  The  outer  ones  are  housed  in  the 
frame  so  that  they  do  not  rotate;  the  middle  gear  has 
one  more  tooth  than  the  outer  gears,  and  is  keyed  to 
the  chain  sheave. 

The  planetary  pinions  have  long  faces,  so  that  they 
mesh  with  all  three  internal  gears.  The  driving  pin- 
ion is  in  the  center.  A reduction  of  speed  of  from 
100:1  to  350:1  is  obtainable  between  the  driving 
pinion  and  the  sheave  which  carries  the  load.  A great 
amount  of  bulk  and  weight  is  eliminated  by  the  ability 
to  use  a high-speed  motor,  due  to  the  large  speed 
reduction. 

The  use  of  brakes  is  eliminated,  since  the  action  of 
the  mechanism  is  not  reversible.  The  speed-reducing 
gearing  can  be  operated  from  the  motor  end  only,  and 
no  load  can  be  applied  at  the  sheave  that  will  cause 
the  gears  to  rotate  and  thus  lower  the  load. 

The  chain  sheave  is  carried  on  roller  bearings.  The 
only  strain  on  the  motor  shaft  is  that  of  the  driving 
torque.  A ball-bearing  motor  is  used,  and  it  can  be 
tipped  or  turned  in  any  position  without  spilling  the 
oil.  Either  alternating-  or  direct-current  motors  using 
from  110  to  440  volts  can  be  employed. 

All  gears  are  of  machine  cut,  heat-treated  steel,  with 
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the  exception  of  those  used  in  the  smallest  hoist,  which 
are  of  cast  iron.  The  hoist  is  supplied  with  either  rope 
or  chain  lift,  although  the  latter  is  recommended  be- 
cause of  safety  and  durability.  With  the  chain  hoists, 
a hook  can  be  used  on  either  end  of  the  chain;  and 
for  certain  classes  of  elevating  work,  one  load  can  be 
unloaded  at  the  top  while  another  is  being  loaded  at 
the  bottom.  Only  a small  amount  of  head  room  is 
necessary  for  the  hoist. 

Cowan  Steel-Frame  Lift-Truck  Skid 

A steel-frame  platform  or  skid  for  use  with  hand- 
operated  lift  trucks  has  recently  been  placed  on  the 
market  by  the  Cowan  Truck  Co.,  7 Water  St.,  Holyoke, 
Mass.  The  frame  of  the  skid  consists  of  two  2i  x 2 x 
A-in.  angle  irons.  Pine  planking  is  secured  to  the 
angles  by  four  countersunk  bolts,  two  at  each  end  of 
each  plank. 

The  shoes  or  feet  on  which  the  skid  rests  are  of 
malleable  iron  li  in.  wide  and  } in.  thick,  their  shape 
being  shown  in  the  accompanying  illustration.  They 
are  secured  to  both  the  top  and  the  sides  of  the  angle- 
iron  frames,  so  as  to  prevent  shaking  of  the  platform. 
The  feet  are  sufficiently  rigid  to  prevent  bending  under 
the  load,  so  that  the  platform  retains  the  proper  height. 
It  should  be  noted  that  the  feet  are  fastened  at  the  very 
ends  of  the  platform,  so  as  to  give  it  stability,  and  also 
to  provide  the  greatest  road  clearance  when  the  truck 
is  approaching  or  leaving  a grade.  The  durability  and 
rigidity  of  the  skid  is  particularly  emphasized. 

The  skids  are  made  in  eight  lengths  from  24  to  80 
in.,  and  in  nine  widths  from  24  to  48  in.  All  sizes  can 
be  furnished  in  heights  of  6i,  7i  and  9J  in.,  and  the 
larger  sizes  in  Hi  in.  height.  Special  sizes  and  forms 
of  skid  can  be  furnished  to  suit  special  requirements. 


COWAX  STEEL-FRAME  LIFT  TRUCK  SKID 


Becker  No.  2 High-Speed  Vertical 
Milling  Machine 

The  Becker  Milling  Machine  Co.,  677  Cambridge  St., 
Worcester,  Mass.,  has  recently  made  some  changes  in 
its  No.  2 vertical  milling  and  routing  machine,  in  order 
to  fit  the  machine  for  high-speed  work.  The  principal 
change  consists  in  equipping  the  machine  with  an  aux- 
iliary ball  bearing  to  take  the  belt  pull,  so  that  the 
machine  can  be  run  at  speeds  at  least  50  per  cent  in 
excess  of  those  employed  on  the  standard  machine. 
The  main  bearing  of  the  spindle  is  bronze  with  a bab- 
bitt lining.  The  thrust  washers  on  the  spindle  are 
hardened  steel. 

The  spindle  itself  is  made  of  machine  steel,  and  the 
collars  and  nuts  that  it  carries  are  balanced.  Two 
sizes  of  pulleys  are  provided  for  the  spindle,  a 3-in. 
pulley  being  supplied  for  obtaining  high  speed,  in  ad- 
dition to  the  5-in.  pulley  ordinarily  used.  To  change 
pulleys,  it  is  only  necessary  to  lift  one  pulley  from  the 
sleeve  on  which  it  rests,  and  substitute  the  other  pulley. 
The  belt  slack  is  taken  up  by  means  of  the  adjustable 
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idler-pulley  bracket.  The  high  speed  is  found  particu- 
larly useful  for  manufacturing  stamps  and  stencils. 

It  is  stated  that  the  machine  has  been  successfully 
run  at  speeds  above  6,000  r.p.m.,  largely  because  the 
proper  oiling  facilities  are  provided  to  care  for  the 
high  speed.  When  the  maximum  speed  is  6,000  r.p.m. 
the  other  speeds  obtainable  with  the  3-in.  pulley  are 
3,240  and  1,800  r.p.m.,  and  with  the  5-in.  pulley,  3,540, 
1,920  and  1,060  r.p.m.  The  countershaft  speed  for  such 
operation  is  540  r.p.m.  A canvas  belt  is  employed  for 
the  high  speeds.  When  lower  speeds  and  larger  cutters 
are  employed,  a leather  belt  may  be  used. 

Another  improvement  in  the  machine  is  the  use  of  a 
full  box-form  knee,  which  gives  gre£t  rigidity.  A 
steel  chip  guard  is  provided  in  the  knee  in  front  of  the 
carriage,  in  order  to  protect  the  crossfeed  screw. 
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Reliance  Wheel  Hoist  for  Tire  Press 

A hoist  intended  for  use  on  a press  to  lift  auto- 
mobile truck  wheels  into  place  when  changing  tires  has 
recently  been  brought  out  by  the  Reliance  Trailer  and 
Truck  Co.,  Inc.,  1642  Howard  St.,  San  Francisco,  Cal. 
The  device  is  known  as  the  pressman’s  helper,  as  it 
enables  one  man  to  operate  the  press.  The  illustration 
shows  the  operator  attaching  the  hook  to  the  wheel. 

Two  clamps  are  secured  to  the  upright  frame  of  the 
press.  The  clamps  carry  brackets  in  which  the  trun- 
nions of  the  swinging  arm  are  fastened.  Since  the 
brackets  are  adjustable  on  the  clamps,  it  is  possible 
to  position  the  device  so  that  the  center  line  of  the 
chain  will  cross  the  center  line  of  the  press  platen. 

Hoisting  is  accomplished  by  hand,  through  a gear 
reduction  connected  to  the  crank  at  the  pivoted  end  of 
the  device.  Turning  the  crank  operates  the  small  chain 
pulley  at  the  outer  end  of  the  arm,  so  that  the  chain 
and  load  are  lifted.  When  not  in  use,  the  arm  can  be 
swung  back  clear  of  the  opening  in  the  press. 

The  wheels  are  secured  by  means  of  cones  placed  in 
the  hubs.  When  the  upper  cone  is  placed  on  the  shaft 
of  the  lower  cone,  the  wheel  is  prevented  from  slipping 
sideways.  By  placing  the  new  tire  on  top  of  the  wheel 


RELIANCE  HOIST  FOR  TRUCK  TIRE  PRESS 


carrying  the  old  one,  and  swinging  both  of  them  in 
the  press  at  one  time,  the  old  tire  can  be  removed  and 
the  new  one  applied  in  one  operation.  Centering  and 
positioning  the  tire  before  lifting  the  wheel  into  the 
press  is  easily  done. 

The  device  saves  time  and  labor  on  the  part  of  the 
operator  and  greatly  lessens  the  chance  of  injury  in 
handling  the  wheels.  Besides  being  used  on  a tire 
press,  the  hoist  is  adaptable  to  general  work  around  the 
shop.  Different  brackets  can  be  furnished  for  securing 
it.  Its  lifting  capacity  is  1,200  pounds. 

Forbes  & Myers  Model  35  Portable 
Electric  Grinder 

The  portable  electric  grinder  illustrated  herewith  has 
recently  been  brought  out  by  Forbes  & Myers,  172 
Union  St.,  Worcester,  Mass.,  and  is  designated  as  the 
Model  35.  The  device  is  of  the  squirrel-cage  induction 
type  and  has  fire-proof  windings.  The  insulation  is 
asbestos  that  has  been  given  a special  treatment  to  bind 


FORBES  & MYERS  MODEL  35  PORTABLE  GRINDER 


the  fibers  into  a tough,  flexible  mass  capable  of  with- 
standing a red  heat  indefinitely. 

The  motor  has  I hp.  It  maintains  its  speed  under 
load  better  than  the  universal  type  of  motor.  It  very 
quickly  regains  speed  after  slowing  down  due  to  heavy 
load.  The  normal  speed  is  3,600  r.p.m.,  and  the  wheel 
ordinarily  carried  is  6 x 1 in.  in  size.  The  bearings  are 
self-lubricating  and  of  the  metal-graphite  type. 

In  order  to  prevent  the  possibility  of  the  operator 
receiving  an  electric  shock  from  the  tool  while  han- 
dling it  when  standing  on  a damp  floor  or  when  making 
contact  with  metal,  a grounded  wire  is  employed.  This 
wire  adds  but  little  weight  to  the  cable,  and  can  be 
attached  to  a water  pipe  or  some  permanent  ground 
while  the  tool  is  in  use.  The  wheel  is  equipped  with 
a guard,  and  convenient  grips  are  provided  for  the 
operator.  The  switch  is  within  easy  reach  in  the 
handle. 

Gammons-Holman  “Parob” 
Expansion  Reamer 

The  Gammons-Holman  Co.,  Manchester,  Conn.,  is 
introducing  a form  of  expansion  hand  reamer,  known 
as  the  “Parob”  because  of  the  fact  that  the  cutting 
edges  are  alternately  parallel  and  oblique. 

The  reamer  is  of  the  type  that  is  expanded  from  the 
center  by  means  of  a tapered  plug,  adjusted  by  a screw 
in  the  end.  The  end  of  the  pilot  is  recessed  to  a con- 
siderable depth  for  the  double  purpose  of  protecting  the 
head  of  the  screw,  and  to  allow  the  reamer  to  be  placed 
upon  centers  for  regrinding.  A hole  of  generous  size 
in  the  squared  end  admits  oil  to  the  central  cavity,  from 
which  it  may  flow  through  the  slots  to  the  cutting  edges. 

The  advantage  claimed  for  the  peculiar  disposition 
of  the  cutting  edges  is  that  as  each  parallel  blade  is 
followed  by  one  obliquely  disposed,  chatter  is  eliminated. 
It  is  also  claimed  that  the  blades  are  more  easily 
honed,  without  danger  of  rounding  over  the  cutting 
edge,  than  is  the  case  with  helical  fluted  reamers. 

A feature  of  the  reamer  is  the  placing  of  cutting 
edges  upon  the  extreme  end  of  the  pilot  portion  for  the 
purpose  of  removing  burrs  and  permitting  the  reamer  to 
enter  the  hole  easily.  This  feature  is  called  the  “burr 
cutter.” 

The  reamers  are  made  in  one  piece,  with  blades  cut 
from  solid  stock,  and  receive  a special  heat-treatment 
designed  to  insure  long  life  and  retention  of  keen  cut- 
ting edges.  They  are  made  in  standard  sizes  from  i in. 
to  14  inches. 
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Ramsdell  Hand  Vise-Lathe 

The  Campbell  Manufacturing  Co.,  Slater  Bldg.,  Wor- 
cester, Mass.,  has  recently  placed  on  the  market  a device 
known  as  the  Ramsdell  hand  vise-lathe.  The  tool  is 
intended  to  enable  accurate  cutting  from  bar  stock 
without  the  use  of  a lathe  or  screw  machine  such  work 
as  screws,  studs  and  pins.  With  it  wire  springs  can 
be  wound  to  any  desired  pitch.  The  tool  is  made 


FIG.  1.  RAMSDELL  HAND  VISE-LATHE  SET 


especially  for  garage  men,  automobile  owners,  farmers 
and  those  who  have  occasion  to  repair  machinery  with- 
out having  machine  tools  available. 

In  Fig.  1 the  tool  is  shown  packed  in  a box  with  the 
necessary  taps,  dies,  bushings,  cutting  tool  and  spacers, 
all  readily  accessible.  Any  combination  of  bushings, 
dies  and  taps  in  U.  S.  S.  or  S.  A.  E.  standard  threads 
can  be  furnished.  By  means  of  the  dies  and  wrench, 
bars  can  be  threaded  in  the  ordinary  manner.  For 
turning,  however,  the  set-up  shown  in  Fig.  2 is  em- 
ployed. It  is  necessary  to  have  in  addition  to  the  tool 
only  a vise  in  which  to  hold  the  stock. 

Bar  stock  up  to  and  including  1 in.  in  diameter  can 
be  handled,  thus  enabling  the  operator  to  make  hex- 
agon-head  capscrews  up  to  g in.  in  size,  square,  fillister 
and  round-head  capscrews  up  to  1 in.,  flathead  cap- 
screws up  to  A in.  and  button-head  screws  up  to  I in. 
Each  set  is  furnished  with  centering  bushings  from 
i to  1 in.,  by  A-in.  steps.  Any  required  length  of 
screw,  stud  or  spring  can  be  made. 

The  combined  die  and  toolholder  is  shown  with  a 
cutting  tool  in  position  and  removing  a chip  from  the 
work.  Hand  feed  is  provided,  so  that  the  operator  may 


FIG.  2.  TURNING  WITH  HAND  LATHE 


take  either  a light  or  heavy  chip.  The  required  size  of 
die  can  be  fitted  in  the  upper  portion  of  the  holder, 
and  a centering  bushing  secured  in  the  lower  portion. 
Since  the  stock  must  first  pass  through  the  centering 
bushing,  the  thread  cannot  be  cut  off  center.  The  ar- 
rangement also  prevents  screws  and  studs  from  being 
turned  eccentrically.  A knurling  attachment  is  pro- 
vided in  the  equipment.  All  wearing  parts  of  the  de- 
vice are  casehardened. 

Hergi  H-250  Flexible-Shaft  Outfit 

The  illustration  shows  a motor-driven  flexible-shaft 
outfit  recently  placed  on  the  market  by  the  Hergi 
Manufacturing  Co.,  250  Fifth  St.,  Bridgeport,  Conn. 
A high-speed  motor,  of  J hp.  and  capable  of  operation 
on  110-volt  alternating  or  direct  current,  is  inclosed  in 
an  aluminum  casing  having  a base  and  handle  integral 
with  it.  It  is  thus  possible  to  easily  pick  up  the  entire 
unit  and  carry  it  to  the  work. 

A ventilating  fan  is  provided  to  keep  a current  of 
air  passing  between  the  field  and  the  armature  wind- 
ings. Since  the  air  current  also  passes  between  the 
spokes  of  the  front  bearing  and  through  a series  of 
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holes  around  the  bearing  in  the  end  cap,  both  bearings 
are  cooled. 

The  shaft  Is  l in.  in  diameter,  8 ft.  long  and  wound 
with  wire.  The  sheath  is  metal  inside  and  is  covered 
with  whipcord.  A ball-bearing  handpiece  with  a A -in. 
chuck  is  provided.  The  No.  4 or  5 shaft,  sheath  and 
handpiece  are  interchangeable  on  the  motor  unit. 

Six  feet  of  drop  cord  with  an  attachment  plug  are 
provided  with  each  motor.  Since  the  cord  is  fastened 
inside  the  end  plate,  no  external  binding  post  is  neces- 
sary. The  unit  is  simple  and  has  but  few  parts;  and 
it  is  known  as  the  Type  H-250  or  1922  model.  It  is 
adaptable  to'  the  all  work  ordinarily  handled  by  flexible- 
shaft  equipment. 

Van  Dorn  Angle-Plate  Grinding  Attachment 

The  Van  Dorn  Electric  Tool  Co.,  Cleveland,  Ohio, 
has  just  placed  on  the  market  the  12-in.,  motor-driven, 
angle-plate  grinding  attachment  that  is  shown  in  the 
accompanying  illustration.  The  principal  feature  is  the 
inclined  slide,  which  permits  of  movement  in  one  plane 
for  both  feed  and  adjustment  of  the  height  of  the 
spindle.  The  effect  of  both  horizontal  and  vertical 
slides  is  thus  obtained,  with  the  simplicity  and  rigidity 
of  a single  slide.  The  rigidity  of  the  machine  is 
greater  than  that  of  the  type  with  a vertical  slide,  as 
the  machine  can  stand  firmly  on  its  base  without 
fastenings. 
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The  shaft  is  1&  in.  in  diameter  through  the  motor 
and  1 in.  through  the  wheel.  The  heavy-duty  ball  bear- 
ings are  mounted  in  dust-proof  housings  and  are 
grease  lubricated.  Motors  for  alternating  or  direct 


VAN  DORN  ANGLE-PLATE  GRINDING  ATTACHMENT 


current  are  interchangeable  in  the  same  housing.  These 
motors  are  designed  and  built  by  the  concern  for  grind- 
ing service;  they  are  tested  and  rated  to  meet  the 
standards  of  the  A.  I.  E.  E.  and  the  Electrical  Power 
Club.  The  normal  continuous  capacity  is  1J  hp.,  with 
a peak  capacity  of  21  hp.  The  speed  is  1,800  r.p.m. 

It  is  stated  that  under  test  a roll  7 in.  in  diameter 
was  ground  in  a large  lathe  at  a speed  of  60  ft.  per 
minute  and  a longitudinal  feed  of  the  carriage  of  l in. 
per  revolution,  a cut  0.002  in.  deep  being  taken  con- 
tinuously. The  net  weight  of  the  attachment  is  175 
pounds. 

Stimson  Internal  Lapping  Tool 

In  the  accompanying  illustration  is  shown  a device 
for  lapping  the  bores  of  automotive  cylinders.  The 
tool  has  recently  been  placed  on  the  market  by  the 
Stimson  Engineering  Co.,  698  Sixty-Eighth  Ave.,  Mil- 
waukee, Wis.  It  will  be  noted  that  shoes  which  make 
contact  with  the  cylinder  bore  are  held  by  flexible  con- 
nections at  one  end  of  a shaft.  The  shoes  can  be  easily 
jremoved ; two  sets  are  provided,  one  to  fit  bores  2i  to 
3i  in.  in  diameter,  and  the  other  for  bores  from  3$ 
to  41  in.  In  order  to  fit  the  shoes  to  the  size  of  the 


f 



1 

STIMSON  INTERNAL  LAPPING  TOOL 


cylinder,  a nut  operating  the  taper  adjustment  is  pro- 
vided. A locknut  clamps  the  adjusting  nut,  so  that  the 
tool  can  be  held  at  any  particular  size. 

The  disk  mounted  on  the  shaft  is  adjustable  in  posi- 
tion, so  that  it  acts  as  a stop  and  prevents  the  tool 
from  feeding  too  deeply  into  the  cylinder.  The  tool  is 
ordinarily  operated  by  an  electric-  or  air-driven 
portable  drill,  or  by  a drilling  machine,  although  it  can 
be  attached  to  the  tailstock  of  a lathe. 


It  is  not  necessary  to  remove  the  cylinder  block  from 
the  chassis  of  the  automobile,  in  order  to  finish  the 
bore.  The  tool  requires  no  lining  up  with  the  cylinder, 
as  the  shoes  can  swing  to  adjust  themselves  to  the 
work.  It  cuts  the  carbon  and  roughness  from  the  sur- 
face of  the  cylinder,  a grinding  compound  being  em- 
ployed to  facilitate  this  action.  The  bore  can  be  fin- 
ished both  round  and  straight.  Points  where  the 
diameter  is  smaller  can  be  felt  by  the  resistance  offered 
to  the  tool  when  feeding  it  through  the  bore,  and  they 
can  be  given  special  attention.  The  tool  is  expanded 
as  the  work  progresses. 

The  tool  may  be  employed  without  the  shoes  for  hold- 
ing pistons  when  filing  them  to  size.  The  shaft  is  held 
in  bearings  and  rotated  by  means  of  a portable  drill, 
or  it  can  be  secured  in  a lathe  chuck  and  supported  by 
a steady  rest.  Thus  a new  piston  can  be  finished  to  the 
size  necessary  to  fit  the  reground'  cylinder. 

How  Shall  We  Designate  Tolerances? 

By  Frank  C.  Hudson 

The  problem  of  designating  tolerances  has  several 
angles.  There  is  no  question  as  to  the  advisability  of 
unilateral  tolerences,  so  far  as  basic  dimensions  are  con- 
cerned, but  a very  practical  engineer  of  my  acquaintance 
brings  up  some  interesting  points  as  to  the  best  way  of 
showing  tolerances. 

He  believes  in  the  one-way  or  unilateral  tolerance 
but  not  in  the  unilateral  designation  of  it.  Suppose  the 
basic  dimension  for  a hole  in  a bushing  is  1.790  in.,  with 
a permissible  maximum  of  1.792.  The  usual  method  of 
dimensioning  the  drawing  would  be  1 -790^:8  gg  or 

1.790  in.  -{-  0.002.  The  shaft  dimension  would  perhaps 
allow  for  a minimum  of  0.002  clearance  and  would  read 
1.788±  888§  or  1.788  — 0.002,  giving  a maximum  of 
0.004  in.  clearance. 

His  experience  shows  that  as  men  endeavor  to  work 
to  the  dimension  they  see  plainly,  at  the  same  time  play- 
ing safe  on  the  tolerance  side,  there  will  be  a tendency 
to  get  maximum  clearance  instead  of  a medium  between 
the  two.  His  preference  is  for  dimensions  as  follows : 

1.791  ± 0.001  and  1.787  =t  0.001.  He  believes  that 
while  this  gives  a maximum  possible  clearance  of  0.005 
in.  you  will  get  much  nearer  an  average  of  0.003  in. 
than  in  the  other  case. 

Other  ways  of  designating  tolerances  also  have 
advocates.  One  way  is  to  give  both  maximum  and 
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minimum  dimensions  such  as  or  j^gg- 

Another  way  which  is  unusual,  but  which  has  its 
good  points,  is  to  give  the  basic  dimensions  as  1.790 
and  use  two  minus  tolerances  for  the  shaft  and  two 
plus  tolerances  for  the  hole.  This  gives  1.790  Z&om  for 
the  shaft  and  1.790  ^2.003  for  the  hole.  This  shows 
clearly  that  the  basic  dimension  is  1.790  and  that  the 
shaft  size  can  vary  between  7.789  and  1.787.  The  hole 
can  vary  from  1.791  to  1.793  with  no  clearance  less 
than  0.002  permissible. 

Pet  systems  have  no  place  in  this  question.  We  want 
a method  which  will  show  the  workman  just  what  is 
wanted  with  the  least  chance  for  confusion  and  error. 
This  is  a vital  part  of  standardization  and  standard 
tolerances  and  should  be  carefully  considered  by  all 
those  interested  in  shop  and  drafting  room  practice,  in 
order  to  promote  accuracy,  speed  and  uniformity. 
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News  Section 


Government  Revives  Patent 
Convention  with  Germany 

After  an  extended  study  of  all  the 
ramifications  of  the  proposal  that  the 
Patent  Convention  of  1909  with  Ger- 
many be  allowed  to  lapse,  the  State 
Department  decided  to  revive  the  con- 
vention, and  notice  to  that  effect  was 
transmitted  to  the  German  authorities 
prior  to  May  11,  which  was  the  time 
limit  for  such  notification.  The  revival 
of  this  convention  gives  the  holders  of 
American  patents,  registered  in  Ger- 
many, immunity  from  the  working 
clause  in  the  German  patent  law. 
Strong  pressure  was  brought  by  the 
War  Department  and  the  chemical  in- 
dustry against  the  revival  of  the  con- 
vention. The  War  Department  is 
anxious  to  secure  the  enactment  of  a 
working  clause  to  apply  to  all  patents 
registered  in  the  United  States.  The 
American  chemical  industry  has  com- 
paratively few  patents  registered 
abroad.  On  the  other  hand  Germany 
has  a large  number  of  patents  regis- 
tered in  this  country  which  are  not  be- 
ing worked.  The  effect  is  to  preclude 
the  development  in  this  country  of 
numerous  branches  of  chemical  manu- 
facturing. 

Manufacturers  of  machinery  m tne 
United  States  were  among  those  who 
were  most  strongly  in  favor  of  rein- 
stating the  convention  with  Germany. 
It  was  stated  that  it  would  cost  ma- 
chinery manufacturers  millions  of  dol- 
lars to  undertako  the  manufacture  of 
their  patents  in  Germany.  The  elec- 
trical industary  also  would  have  been 
affected  adversely  had  the  convention 
not  been  continued. 


Nominations  for  A.  S.  M.  E. 
Officers  Announced 

The  nominating  committee  of  the 
American  Society  of  Mechanical  En- 
gineers, headed  by  W.  W.  Varney,  of 
Baltimore,  has  made  its  report  to  the 
society  on  the  choice  of  candidates  for 
officers  in  the  association. 

The  committee  offers  the  following 
names:  For  president,  John  Lyle  Har- 
rington, of  Harrington,  Howard  & Ash, 
Kansas  City,  Mo.;  for  vice-presidents: 
W.  S.  Finlay,  Jr.,  American  Water 
Works  and  Electric  Co.,  New  York, 
W.  H.  Kenerson,  Brown  University, 
Providence,  R.  I.,  Earl  F.  Scott,  Earl 
F.  Scott  & Co.,  Atlanta,  Ga.,  and  H.  H. 
Vaughan,  Montreal,  Quebec,  Canada  (to 
fill  unexpired  term  of  L.  E.  Strothman). 
For  managers:  A.  G.  Christie,  Johns 
Hopkins  University,  Baltimore,  Md.; 
James  H.  Herron,  James  H.  Herron  Co., 
Cleveland,  Ohio;  Roy  V.  Wright,  Sim- 
mons-Boardman  Publishing  Co.,  New 
York.  For  treasurer:  William  H. 
Wiley,  John  Wiley  & Sons,  New  York. 

For  delegates  to  American  Engineer- 
ing Council:  John  Lyle  Harrington, 
L.  P.  Alford,  A.  M.  Greene,  Jr.,  Fred 
J.  Miller,  Max  Toltz,  Fred  R.  Low, 
S.  W.  Stratton,  Edward  R.  Fish  and 
Edwin  B.  Katte. 


Industries  of  Southeast 
Show  Improvement 
Over  1921 

A steadily  increasing  demand  for 
iron  and  steel  products  during  the  past 
two  months,  with  every  indication  that 
business  will  continue  to  grow  more 
healthy  during  the  remainder  of  the 
year,  has  served  to  materially  brighten 
the  iron  and  steel  outlook  in  the  South- 
eastern territory,  and  especially  in  the 
Alabama  and  Birmingham  district 

During  the  past  five  or  six  weeks 
this  demand  has  brought  about  the  re- 
sumption of  operations  at  a number  of 
furnaces  in  the  Birmingham  district 
that  have  been  closed  for  several 
months,  some  of  them  for  more  than 
a year.  Others  in  the  district  . are 
preparing  to  start  operations  again  as 
soon  as  business  reaches  a point  that 
will  merit  steady  activity. 

One  of  the  largest  industries  in  the 
district  that  is  now  operating  at  100 

f er  cent  capacity  is  the  Tennessee  Coal, 
ron  & Railroad  Co.,  in  steel  produc- 
tion, while  the  structural  mill  is  on  a 
double  turn.  The  other  mills  of  this 
company,  while  not  running  at  100  per 
cent  of  capacity,  are  in  active  opera- 
tion. 

Outside  of  Alabama,  iron  and  steel 
conditions  over  the  Southeast  are  not- 
ing the  general  improvement,  but  not 
to  as  great  an  extent  as  in  the  Ala- 
bama district.  Activities  are  at  a 
lower  ebb  in  Georgia,  North  Carolina 
and  Tennessee  than  m Alabama,  but 
the  outlook  promises  much  greater  ac- 
tivity before  the  end  of  summer. 

General  business  conditions  are 
steadily  improving  and  industrially  at 
least  the  section  is  rapidly  assuming 
an  era  of  normal  activity. 

Because  of  the  depression  of  last 
year  the  manufacturing  companies  of 
Georgia  were  not  nearly  as  prosperous 
in  1921  as  they  were  in/  1920.  It  is 
stated  that  Georgia  has  a total  of  5,123 
manufacturing  industries..  The.  total 
capital  invested  in  the  industries  of 
Georgia  during  1921  was  $441,505,757, 
which  was  less  by  $7,000,000  than  the 
previous  year. 


Freight  Loadings  in  April 
Increase  in  Volume 

Reports  just  received  by  the  car 
service  division  of  the  American  Rail- 
way Association  show  that  758,286  cars 
were  loaded  with  revenue  freight  dur- 
ing the  week  ending  April  29,  compared 
with  714,088  during  the  previous  week, 
or  an  increase  of  44,198.  This  was  the 
largest  number  of  cars  loaded  during 
any  one  week  in  April  and  was  an  in- 
crease of  37,202  over  the  corresponding 
week  in  1921. 

Increases  compared  with  the  preced- 
ing week  were  reported  in  the  loading 
of  all  commodities.  Merchandise  and 
miscellaneous  freight,  which  includes 
manufactured  products,  totaled  534,651 
cars,  an  increase  of  18,631  over  the 
preceding  week  and  81,889  in  excess 
of  the  total  for  the  corresponding  week 
last  year. 

Coal  loadings  totaled  75,632  cars, 
12,187  more  than  were  loaded  during 
the  previous  week  and  the  largest 
number  loaded  during  any  one  week 
since  the  coal  strike  began.  This  was, 
however.  68,228  below  the  correspond- 
ing week  last  year  and  93,086  under  the 
total  for  the  same  week  in  1920.  Coke 
showed  an  increase  over  the  week  be- 
fore of  343  cars  which  brought  the 
total  to  7,952  cars.  This  was  3,175 
more  than  were  loaded  during  the  same 
week  last  year.  Tabulations  showed 
14,053  cars  loaded  with  ore,  an  increase 
within  a week  of  4,283  cars  and  an 
increase  of  6,277  over  the  correspond- 
ing week  in  1921.  During  the  corre- 
sponding week  in  1920,  however,  28^814 
cars  were  loaded  with  ore,  which  is 
nearly  twice  as  many  as  this  year. 


Machinery  Exports  Exceed 
Pre-War  Figures 
Says  Dr.  Klein 

In  an  address  before  the  U.  S.  Cham- 
ber of  Commerce  convention  in  Wash- 
ington last  week  Dr.  Julius  Klein,  direc- 
tor of  the  Bureau  of  Foreign  and 
Domestic  Commerce  of  the  Department 
of  Commerce,  said  that  exports  from 
the  United  States  of  industrial 
machinery  are  now  60  per  cent  above 
pre-war  level,  with  expanding  markets 
in  India,  Japan,  Dutch  East  Indies, 
Brazil,  Argentina,  and  a tendency 
toward  basic  improvement  in  Cuba  and 
Mexico.  Reports  from  some,  smaller 
countries  also  show  that  conditions  of 
trade  are  improving  and  that  prospects 
for  further  trade  are  better. 


Swope  Elected  President 
of  General  Electric 

Following  a meeting  of  the  board  of 
directors  in  the  General  Electric  Co., 
held  in  New  York  on  May  16,  Gerard 
Swope,  president  of  the  International 
General  Electric  Co.,  was  elected  presi- 
dent to  fill  the  position  vacated  by  the 
resignation  of  £.  W.  Rice,.  Jr.,  who  in 
turn  becomes  honorary  chairman  of  the 
board  of  directors.  At  the  same  meet- 
ing, C.  A.  Coffin  retired  as  chairman  of 
the  board  and  was  succeeded  to  that  po- 
sition by  Owen  D.  Young,  long  asso- 
ciated with  the  company  as  vice-presi- 
dent. Anson  W.  Burchard,  for  many 
years  the  vice-president  in  charge  of 
public  utilities  and  foreign  investment 
was  elected  vice-chairman  of  the  board. 
Additional  directors  added  to  the  board 
are  J.  R.  Love  joy  and  G.  F.  Morrison. 

Mr.  Swope,  the  new  president,  is  a 
graduate  of  the  Massachusetts  Insti- 
tute of  Technology  and  received  his 
early  technical  practice  in  the  shops  of 
the  Western  Electric  Co.,  at  Chicago. 
He  was  elected  president  of  the  Inter- 
national organization  in  1919. 

Mr.  Coffin  will  continue  as  a director 
and  as  consulting  engineer. 
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The  Trend  of  Business  Im- 
provement— Plants 
Resuming 

The  Standard  Foundry  Co.,  Anniston, 
Ala.,  has  resumed  production  at  the 
local  plant  ol  the  Lynchburg  Foundry 
Co.,  and  expects  to  develop  capacity 
operations  at  once.  The  other  plants 
of  the  company  are  also  running  at 
regular  output. 

The  Willys-Overland  Co.,  Toledo, 
Ohio,  is  increasing  production  to  a 
basis  of  400  cars  a day  of  Overland 
and  Willys-Knight  models.  Employ- 
ment is  being  given  to  about  8,000 
men,  and  it  is  proposed  to  advance 
this  quota  at  an  early  date.  A call 
has  been  issued  for  skilled  mechanics. 

The  Maxwell  Motor  Car  Co.,  Detroit, 
Mich.,  is  running  on  a full  production 
basis  at  its  plant,  averaging  300  auto- 
mobiles a day.  The  company  has  re- 
cently added  another  100  men  to  the 
force,  totaling  over  1,000  additional 
during  the  last  three  weeks.  Produc- 
tion is  being  increased  at  the  Dayton, 
Ohio,  plant,  and  it  is  planned  to  place 
this  works  on  a capacity  schedule  at 
an  early  date,  giving  employment  to 
about  1,000  men. 

The  American  Locomotive  Co.,  is 
scheduling  a portion  of  recent  orders 
for  production  at  the  Brooks  plant, 
Dunkirk,  N.  Y.,  including  50  engines 
for  the  Chicago  & Northwestern  Rail- 
road Co.  The  working  force  will  be 
increased  at  once. 

The  Anchor  Concrete  Machinery  Co., 
Adrian,  Mich.,  manufacturer  of  con- 
crete block  and  tile-making  machinery, 
has  developed  maximum  output  at  its 
new  local  plant,  comprising  the  former 
works  of  the  Adrian  Steel  Castings  Co., 
and  has  plans  under  way  for  immediate 
expansion,  including  the  erection  of  a 
new  addition.  The  plant  now  operated 
at  Rock  Rapids,  Iowa,  formerly  the 
main  factory,  will  be  removed  to 
Adrian. 

The  New  York  Central  Railroad  Co. 
is  arranging  for  the  immediate  resump- 
tion of  operations  at  its  Hobson  repair 
shops,  near  Middleport,  Ohio.  Former 
employees  will  be  engaged  on  a piece- 
work basis. 

The  Bessemer  & Lake  Erie  Railroad 
Co.  is  planning  to  resume  operations 
at  its  Greenville,  Pa.,  shops  by  the 
close  of  May.  The  works  were  re- 
cently closed  down.  Employment  will 
be  given  to  about  1,500  men. 

The  White  Motor  Co.,  Cleveland, 
Ohio,  has  added  about  750  men  to  the 
Working  force  during  the  past  few 
weeks,  increasing  the  quota  to  3,000 
employees.  Motor  truck  production 
has  been  developed  to  a point  of  over 
800  cars  a month. 

The  Newport  News  Shipbuilding  and 
Dry  Dock  Co.,  Newport  News,  Va.,  is 
arranging  for  immediate  increase  in 
operations,  with  employment  of  addi- 
tional men.  The  company  has*  re- 
ceived an  order  from  the  Chesapeake 
& Ohio  Railroad  Co.,  for  3,000  gondola 
cars  and  1,000  steel  cars  for  general 
service. 

The  Farrell  Works  plant  of  the  Car- 
negie Steel  Co.,  at  Farrell,  Pa.,  has 
Btarted  eight  open-hearth  furnaces. 

The  Steel  Products  Company,  Cleve- 


land, Ohio,  is  adding  steadily  to  its 
operating  staff.  About  400  men  are  be- 
ing employed.  The  force  at  the  Detroit 
plant,  focal  officials  assert,  is  also  being 
increased.  February  business  increased 
in  volume  50  per  cent  over  January. 
The  company  is  making  principally 
bolts  and  valves  for  the  automotive 
trade. 

Inquiries  for  low-priced  motor  car 
bodies  have  increased  to  a considerable 
degree  in  the  last  few  weeks,  according 
to  announcement  made  this  week  by 
officials  of  the  Fisher  Body  Co.,  Cleve- 
land, Ohio.  The  plant  is  operating 
nearly  to  capacity,  turning  out  200 
bodies  a day.  The  company  plans  to 
put  on  more  men,  in  order  to  take  care 
of  the  business  that  has  come  in  lately. 

Six  more  hot  mills  of  the  American 
Sheet  and  Tin  Plate  Co.,  at  Pittsburgh, 
Pa.,  were  reopened  on  March  20. 

The  Morgan  Engineering  Co.,  Alli- 
ance, Ohio,  has  received  an  order  from 
the  Wheeling  Steel  Corporation,  of 
Wheeling,  W.  Va.,  for  twenty-two 
cranes  up  to  125  tons  capacity;  also 
for  three  shears  up  to  900  tons  capac- 
ity. Additional  men  will  be  employed 
at  the  Morgan  plant  to  take  care  of 
this  and  other  orders. 

The  Nash  Engineering  Works  at 
South  Norwalk,  Conn.,  is  reported 
working  on  full-time  with  a normal 
production  force. 

Automotive  Engineers  Meet 
at  White  Sulphur  Springs 

Plans  are  fast  being  formulated  for 
the  summer  meeting  at  White  Sulphur 
Springs,  Va.,  June  20  to  24,  of  the 
Society  of  Automotive  Engineers.  Res- 
ervations have  already  totaled  over 
five  hundred.  Special  railroad  rates 
have  been  secured  for  members  and 
guests  and  the  certificates  will  be  ready 
for  applicants  on  June  10.  Special 
trains  have  been  arranged  to  transport 
the  Eastern  and  Western  contingents 
to  White  Sulphur.  The  Mid-West 
section  will  have  a special  train  out  of 
Chicago;  the  Detroit  and  Cleveland 
sections  will  also  have  special  trains. 

The  technical  program  for  the  meet- 
ing is  practically  completed.  The 
meeting  has  been  divided  into  five  ses- 
sions as  follows:  Research  Session; 
Fuel  and  Engine  Session ; Passenger 
Car  Session;  Aeronautic  Session;  and 
Motor  Bus  Session.  A report  from  the 
research  department  of  the  society  will 
be  presented  by  Dr.  H.  C.  Dickinson. 
This  report  will  treat  principally  of 
the  volatility  of  motor  fuel.  Fuel 
tests  will  be  described  by  W.  S.  James 
of  the  Bureau  of  Standards.  Several 
papers  will  be  presented  at  the  Fuel 
and  Engine  Session;  among  them  will 
be  a compilation  of  data  on  the  charac- 
teristics of  blended  fuels  by  Thomas 
Midgley,  Jr.  Speakers  at  the  Pas- 
senger Car  Session  will  be  H.  M. 
Crane,  P.  M.  Heldt  and  J.  B.  Bray. 
The  Aeronautic  Session  will  include 
papers  on  several  phases  of  aircraft 
progress.  Two  of  the  papers  will  be 
by  Capt.  G.  E.  Hallett,  of  the  Air 
Service,  McCook  Field,  and  Prof.  E.  P. 
Warner.  In  the  Motor  Bus  Session 
papers  will  be  presented  by  G.  A. 
Green  and  R.  E.  Plimpton.  The  en- 
tertainment committee  has  planned 
several  events  of  a social  and  sporting 
character  to  offer  some  diversion  from 
the  technical  sessions. 


Carnegie  Tech  Students 
Form  Chapter  of 
S.  I.  E. 

A chapter  of  the  Society  of  Indus- 
trial Engineers  was  recently  organized 
among  students  at  Carnegie  Institute 
of  Technology,  Pittsburgh,  to  be 
known  as  the  Carnegie  Industrial  En- 
gineers Society. 

The  department  of  machine  construc- 
tion, under  Prof.  Charles  C.  Leeds,  or- 
ganized the  chapter,  which  includes  108 
members.  Prof.  Joseph  W.  Roe,  presi- 
dent of  the  Society  of  Industrial  En- 
gineers, was  present  at  the  initiation 
and  spoke  to  the  members.  Dr.  A.  A. 
Hamerschlag,  president  of  Carnegie 
Tech,  also  gave  an  address  and  was 
made  honorary  chairman. 

The  officers  are:  President,  R.  W. 
Marshall,  of  Pittsburgh;  vice-president, 
J.  V.  Foster,  of  Latrobe,  Pa.;  secre- 
tary, J.  K.  Matter,  of  Harrisburg,  Pa.; 
treasurer,  B.  N.  Greenlaw,  of  Ridge- 
wood, N.  J.  _ 

Engineers  To  Continue 
Campaign  for  Public 
Works  Department 

Warning:  that  President  Harding  is 
encountering  opposition  so  strong  that 
his  efforts  at  government  reorganiza- 
tion may  be  defeated,  the  American 
Engineering  Council  of  the  Federated 
American  Engineering  Societies  has 
announced  that  the  engineers  of  the 
nation  will  start  afresh  a nation-wide 
movement  for  the  establishment  of  a 
National  Department  of  Public  Works. 

In  a statement  saying  that  the  pub- 
lic works  question  would  come  up  at  a 
meeting  or  the  executive  board  of  the 
council  in  Pittsburgh,  May  26  and  27, 
it  was  asserted  that  government  re- 
organization is  being  blocked  by  “the 
petty  jeolousies  and  conceits  of  men 
m high  official  position.” 

L.  W.  Wallace,  of  Washington,  exec- 
utive secretary  of  the  Federated  Amer- 
ican Engineering  Societies,  through 
whom  the  statement  was  issued,  said 
that  Dean  Mortimer  E.  Cooley  of  the 
University  of  Michigan  and  president 
of  the  council,  recently  visited  Presi- 
dent Harding,  to  whom  he  tendered  the 
support  of  the  organized  engineers  of 
the  nation  in  matters  affecting  engi- 
neering and  allied  service. 

One  part  of  the  statement  reads  as 
follows : 

“Men  in  high  official  positions,  ac- 
customed to  the  handling  of  large  af- 
fairs prior  to  the  beginning  of  their 
official  life,  and  whom  one  would 
naturally  suppose  must  be  above  the 
petty  jealousies  and  conceits  of  the 
average  man  are  now  exhibiting  jeal- 
ousies and  animosities  that  one  might 
expect  to  come  from  a group  of 
children  quarreling  over  the  distribu- 
tion' of  sweetmeats.  Various  organi- 
zations of  high  repute,  led  by  men  of 
high  character,  are  supporting  these 
absurdities  with  an  intensity  almost 
unbelievable. 

“The  country  needs  right  now  the 
voices  of  those  who  look  and  think  be- 
yond the  outer  skin.  We  always  have 
with  us  the  voice  of  the  crowd,  too 
often  impelled  by  unwise  leadership 
and  mob  psychology.  Every  little  while 
it  is  incumbent  upon  the  thinking  por- 
tion of  our  citizenship  to  render  public 
service.” 
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The  Business  Barometer 

This  Week’s  Outlook  in  Commerce,  Finance,  Agriculture  and  Industry 
Based  on  Current  Developments 

BY  THEODORE  H.  PRICE 
Editor,  Commerce  and  Finance,  New  York 

(Copyrighted,  Theodore  H.  Price  Publishing  Corporation,  16  Exchange  Place,  New  York) 


While  the  speculators  in  securities 
are  merrily  buying  stocks  and  bonds 
that  can  be  instantly  resold  if  the  tide 
should  turn,  the  merchants  and  manu- 
facturers of  the  country  are  still  con- 
sidering the  policy  that  they  ought  to 
follow  in  preparing  for  the  autumn 
trade  that  should  normally  follow  the 
harvest  season. 

This  problem  is  a difficult  one,  for  the 
articles  that  compose  a retailer’s  or  a 
jobber’s  stock  cannot  be  resold  like 
stock  exchange  securities  and  an  error 
in  calculating  the  prospective  demand 
often  means  a ruinous  inventory  loss. 
Similarly  a manufacturer  runs  great 
risks  when  he  puts  his  capital  into  the 
production  of  goods  that  are  not  sold 
before  they  are  made,  but  these  are 
Tisks  that  many  are  taking  today. 

Buyers  Are  Cautious 

It  is  undeniable  that  the  advance  in 
most  basic  raw  materials  far  exceeds 
that  which  is  obtainable  for  their  manu- 
factured equivalent  from,  consumers, 
and  the  intermediary1  distributor,  re- 
membering the  experience  of  two  years 
ago,  is  wondering  whether  another 
“buyers  strike”  might  not  follow  an 
effort  to  equalize  retail  prices  with  pro- 
duction costs. 

It  is  generally  believed  that  stocks 
are  small  and  shelves  bare.  This  belief 
is  confirmed  by  the  relatively  small 
amount  of  first-class  commercial  paper 
offering  and  the  question  that  nearly 
every  merchant  is  now  asking  himself 
is  “snail  I buy  or  wait?”  Cotton,  for  in- 
stance, is  well  over  20  cents  a pound, 
but  the  trade  in  cotton  goods,  though 
better  than  it  was,  does  not  fully  reflect 
the  advance  in  the  raw  material.  The 
tame  thing  is  true  of  wool  and  woolen 
goods,  hides,  leather  and  shoes,  silk  and 
silk  fabrics,  hogs  and  hog  products, 
wood  pulp  and  paper. 

The  disparity  between  retail  prices 
and  the  cost  of  production  is  of  course 
appreciably  increased  by  high  freights, 
high  wages  and  heavy  taxes,  and  al- 
though it  is  hoped  that  at  the  dinner  he 
gave  them  President  Harding  may  have 
persuaded  the  railway  executives  to 
slightly  reduce  the  cost  of  transporta- 
tion, there  are  few  who  expect  any  re- 
duction in  wages  or  taxes.  This  being 
the  case  it  is  plain  that  unless  the  price 
of  agricultural  products  can  be  lowered 
there  is  not  much  chance  of  a further 
decrease  in  the  cost  of  living. 

Those  who  believe  that  the  farmer 
can  be  forced  to  accept  substantially 
less  than  he  is  now  getting  for  the 
fruits  of  his  toil  disregard  his  newly  ac- 
quired political  power  and  self-con- 
•ciousness.  I cannot  expect  any  substan- 
tial decline  in  farm  products  arid  am 
therefore  impelled  to  conclude  that  the 
bend  of  retail  prices  will  be  upward 
™ring  the  balance  of  this  calendar  year 
and  until  the  crops  that  mature  in  1923 
jre  far  enough  advanced  to  have  an  in- 
fluence upon  the  markets. 


This  is  a rather  long  distance  view  to 
take  of  a profoundly  important  ques- 
tion, but  after  studying  it  from  every 
angle  I cannot  reach  any  other  conclu- 
sion. We  have  in  the  first  place  an 
abundance  of  credit.  The  ease  of  money 
is  rapidly  thawing  out  and  liquifying 
the  frozen  loans  of  which  we  had  heard 
so  much.  The  enormous  bond  sales  of 
the  past  six  months  have  made  it  possi- 
ble for  many  corporations  to  buy  the 
new  equipment  of  which  they  are  in 
need.  Its  fabrication  will  provide  em- 
ployment for  those  formerly  unem- 
ployed. A scarcity  of  labor  is  in  fact 
already  reported  from  some  points  in  the 
Middle  West.  An  increase  in  the  con- 
sumptive demand  will  be  the  result  and 
when  this  occurs  an  advance  of  four  or 
five  cents  a yard  in  the  cost  of  cotton 
cloth  or  four  or  five  dollars  in  the  cost 
of  a suit  of  clothes  will  not  deter  those 
who  have  the  money  with  which  to 
satisfy  a long  felt  want. 

There  may  be  some  reason  to  doubt 
whether  further  advances  in  some  agri- 
cultural products  can  be  maintained,  but 
with  cotton  at  twenty  cents,  wheat  at 
$1.25  and  corn  at  over  50  cents  on  the 
farms  the  position  of  the  farmer  is 
greatly  improved  and  he  will  be  able  to 
buy  much  that  he  was  compelled  to  deny 
himself  a year  ago. 

The  idleness  and  loss  caused  by  the 
textile  strike  in  New  England  and  the 
coal  strike  are  not  disregarded  in  this 
prognosis,  but  the  cotton  operatives  are 
gradually  returning  to  work  and  there 
is  good  reason  to  hope  that  after  Presi- 
dent Harding  has  finished  with  the  steel 
men  and  the  railroad  officials  he  and  Mr. 
Hoover  will  turn  their  attention  to  the 
coal  industry  and  find  a way  to  start  it 
going  again. 

A Loan  to  Germany 

The  Genoa  Conference  has  been  a 
fizzle,  it  is  true,  and  no  one  expects 
much  of  the  gathering  that  is  to  be  held 
in  June  at  the  Hague,  but  sterling  ex- 
change reached  a new  high  record  last 
week  and  America  regards  this  as  more 
important  and  significant  than  a trade 
agreement  with  Russia,  which  coun- 
try, as  Mr.  Hoover  points  out,  took  only 
one  per  cent  of  our  pre-war  exports. 
It  is,  however,  reported  from  Berlin  that 
Mr.  Morgan  will  head  an  international 
syndicate  that  will  lend  Germany  5,000,- 
000,000  gold  marks,  equal  to  $1,250,000,- 
000.  If  this  should  be  true  the  effect 
in  England  and  France  would  be  elec- 
trical, but  the  resulting  deflation  in  Ger- 
many might  be  depressing  and  would 
put  an  end  to  the  abnormally  cheap  pro- 
duction which  now  enables  German 
manufacturers  to  undersell  the  rest  of 
the  world. 

All  this  would  of  course  be  to  Amer- 
ica’s advantage  and  the  effect  would  be 
to  inflame  speculation  here,  particularly 
on  the  Stock  Exchange,  where  an  appre- 
ciation of  the  possibilities  was  ex- 
pressed by  great  activity  last  week. 


The  bond  issues  were,  however,  less 
numerous,  and  in  accordance  with  pre- 
cedent more  attention  is  now  being 
given  to  stocks.  The  consolidations,  ef- 
fected and  rumored,  in  the  steel  indus- 
try have  been  used  to  advance  the 
stocks  of  the  corporations  involved  and 
others  indirectly  affected,  but  there  is 
still  a fear  that  the  Department  of 
Justice  may  thwart  one  or  more  of  the 
proposed  combines.  This  fear  would 
seem  to  be  unwarranted  for  the  present 
Administration  is  not  opposed  to  big 
business  and  the  reports  of  President 
Harding’s  dinner  to  the  steel  men  last 
Thursday  evening  indicate  that  its  pur- 

Sose  was  an  abolition  of  the  12  hour 
ay  in  the  mills  rather  than  an  inter- 
ference with  the  proposed  combinations. 

Large  Industries  Busy 

In  the  steel  industry  itself  ’here  is  a 
constant  and  noticeable  increase  of  ac- 
tivity. Many  mills  are  now  working  up 
to  capacity  and  the  average  is  put  at  70 
per  cent  of  maximum.  Prices  for  both 
iron  and  steel  are  higher  and  copper  is 
up  to  134  cents.  The  automobile  indus- 
try is  also  booming  and  it  is  asserted 
that  the  May  production  of  passenger 
cars  will  be  the  largest  on  record.  This 
means  an  increased  demand  for  tires 
later  on.  It  ought  to  have  its  effect  on 
rubber,  which  still  hangs  around  16  to 
164  cents  for  the  standard  grades. 

The  railroad  earnings  for  April  thus 
far  reported  are  encouraging,  but  the 
buying  of  railway  stocks  was  checked  by 
the  thought  that  the  President  may  de- 
mand more  of  a reduction  in  rates  than 
the  roads  can  afford  at  present.  If  this 
apprehension  proves  to  be  unfounded 
higher  prices  for  many  railway  securi- 
ties will  probably  be  recorded  as  the 
various  combinations  talked  of  take 
more  definite  shape.  The  weekly  state- 
ment of  the  Federal  Reserve  System 
shows  no  important  changes.  The  re- 
serve ratio  is  77.6  per  cent  as  compared 
with  77.3  a week  ago. 

In  America  nearly  all  the  indicia  of 
business  indicate  greater  activity.  The 
chain  stores  report  a largo  increase  in 
sales  and  the  mail  order  houses  are  now 
running  ahead  of  last  year.  Bank 
clearings  tell  the  same  story. 

The  figures  of  our  foreign  trade  for 
April  show  a decrease  in  both  exports 
and  imports,  which  is  not  surprising, 
but  the  excess  of  exports  over  imports 
was  $104,000,000  as  compared  with  $86,- 
000,000  a year  ago,  which  is  better  than 
was  expected. 

The  trade  reviews  are  generally 
cheerful  and  everywhere  on  this  side  of 
the  Atlantic  the  barometer  appears  to 
be  rising.  It  may,  of  course,  go  so  high 
that  a further  rise  would  be  impossible. 
Then  it  will  be  well  to  shorten  sail,  but 
for  the  present  this  seems  unnecessary 
provided  the  commercial  mariner  does 
not  relax  his  vigilance  in  scanning  the 
horizon  for  signs  of  a change  in  the 
weather. 
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Germany’s  Labor  Problem 

Cheap  Labor  the  Basic  Factor  in  Present  Economic  Condition — Relation  of  Wages 
to  Depreciation  of  Currency — Labor  Legislation  in  the  Factories 

By  OUR  BERLIN  CORRESPONDENT 


Germany  represents  to-day.  as  far 
as  business  is  concerned,  an  oasis 
within  a vast  desert.  Situated  in  the 
midst  of  countries  which  are  all  more 
or  less  suffering  under  a prolonged 
and  extensive  business  depression, 
Germany  affords  a contrast  which  per- 
haps was  never  more  striking  than 
now,  when  the  intensity  of  production 
has  reached  its  utmost  limit.  The 
reason  for  this  remarkable  condition 
is  well  known,  and  there  is  probably 
no  one  in  the  country  who  deludes 
himself  into  the  belief  that  the  ex- 
cellence of  Germany’s  products  has 
procured  for  her  the  exceptional  posi- 
tion she  enjoys  among  other  nations. 

The  truth  is  that  Germany  presents 
to  her  own  inhabitants  and  to  the  rest 
of  the  world  a huge  warehouse  where 
sales  can,  or  are  supposed  to,  be  had 
at  bargain  prices.  As  almost  everyone 
in  the  world  is  concerned  in  the  ques- 
tion why  such  a state  of  affairs  exists, 
and  how  long  it  can  be  maintained, 
Germany’s  economic  conditions  have 
become  the  subject  of  the  closest 
scrutiny  of  all  sides.  When  a foreigner 
comes  to  the  country,  one  of  the  first 
questions  he  asks  is,  "How  can  Germans 
sell  their  products  so  much  cheaper 
than  other  nations?”  The  reply  he  in- 
variably receives  can  be  condensed  into 
the  one  word  “valuta”;  meaning  the 
exchange,  an  all  powerful  word  which 
is  supposed  to  solve  every  puzzle  that 
may  present  itself  to  the  foreign  mind, 
expressing  all  that  there  is  to  be  said. 

The  discerning  mind  can,  however, 
receive  no  satisfaction  from  such  reply. 
The  problem  is  much  more  _ compli- 
cated,  and  cannot  be  explained  in  a few 
catch  words.  It  is  not  controlled  by 
one  economic  function,  but  by  a number 
of  them.  Their  relations  to  each  other 
and  the  sequence  of  actions  and  reac- 
tions they  produce  have  never  before 
been  experienced  in  the  history  of 
mankind,  which  makes  the  situation 
hard  to  be  understood  by  outsiders  as 
well  as  by  Germans  themselves.  The 
understanding  is  in  no  way  facilitated 
by  the  fact  that  part  of  those  economic 
functions  are  a product  of  natural  de- 
velopment, and  others  are  caused  by 
deliberate  manipulation.  It  can  be 
said  that  even  those  most  concerned, 
Germany’s  economic  and  political 
leaders,  are  not  free  from  the  confu- 
sion thus  created.  If  they  were,  they 
would  have  succeeded  in  keeping  the 
current  of  developments  under  control. 
The  part  that  the  administration  plays 
is  confined  to  producing  some  bends  and 
twists  in  one  place  or  straightening  out 
some  in  other  places,  as  seems  advis- 
able in  the  interests  of  the  country. 

Off  Her  Equilibrium 

Germany  represents  to-day  a terri- 
torial unit  in  which  the  economic  at- 
mosphere, if  this  figure  of  speech  is 
permitted,  is  out  of  equilibrium  with 
that  of  countries  living  under  normal 
or  nearly  normal  conditions.  It  may 
be  compared  to  a vessel  from  which 
the  greater  part  of  its  substance  has 
been  ejected,  causing  a partial  vacuum. 
The  suction  thus  created  is  the  force 


which  constitutes  Germany’s  chief  mo- 
tive power.  As  this  vessel  is  not  a 
self-contained  unit  but  subject  to  inter- 
communication with  its  surroundings, 
diffusion  of  course  takes  place  through 
its  walls,  varying  according  to  the 
difference  between  the  inside  and  out- 
side pressure,  with  the  tendency  to 
restore  the  equilibrium.  In  this  simile, 
pressure  is  synonymous  with  prices. 
Granted  free  inter-communication, 
prices  in  Germany  would  adjust  them- 
selves automatically  to  those  of  other 
countries.  The  exchange  has  in  truth 
nothing  to  do  with  the  level  of  prices. 
It  can  change  only  figures,  but  not  the 
value  they  represent.  The  explanation 
of  the  problem,  which  the  low  prices  in 
Germany  represent,  is  to  be  found  on 
the  one  hand  in  the  fact  that  the  effects 
of  the  diffusion  have  always  been 
counterbalanced,  and  more  than  that, 
by  further  evacuation,  and  that  on  the 
other  hand  the  process  of  the  diffusion 
is  by  a most  elaborate  and  intricate 
economical  system  been  retarded  con- 
siderably. 

Government  at  Fault 

During  the  war  and  almost  two  years 
after  its  end,  this  system  consisted 
chiefly  of  enforcement  of  maximum 
prices  on  all  commodities  of  every-day 
life.  Since  their  abolishment  the  con- 
trol has  become  much  more  difficult 
and  also  more  intricate,  hardly  being 
recognizable  from  outside.  Even  such 
close  and  painstaking  students  of 
Germany’s  economic  life  as  the  foreign 
commissions  of  control  residing  in 
Germany  are  attributing  the  low  level 
of  prices  in  Germany  to  the  govern- 
ment’s maniplation  of  the  price  of 
grain,  and  to  the  low  price  of  coal  and 
transportation.  The  first  is  compara- 
tively so  insignificant  that  its  influence 
on  the  general  level  of  prices  is  almost 
nil.  The  cost  of  coal  and  transporta- 
tion, on  the  other  hand,  is  not  an  ab- 
solute quantity  but  a function  of  a 
factor  which  in  truth  is  the  basic  factor 
in  the  whole  problem — the  cost  of  labor. 

The  question  to  be  asked,  and  which 
indeed  is  asked  incessantly  without 
finding  a suitable  reply,  is  how  in  so 
nearly  a socialized  state  as  Germany 
is,  the  cost  of  labor  can  be  kept  down 
so  far  below  the  pre-war  standard. 
At  present  a skilled  workman  receives 
on  the  average  140m.  for  a working 
day  of  eight  hours,  which  is  only  2m. 
gold,  or  a third  part  of  his  pre-war 
earnings. 

That  the  increase  of  the  wages  above 
the  pre-war  standard  is  an  entirely 
fictitious  quantity  is  now  realized  by 
everybody  concerned,  even  the  most 
unsophisticated  workman.  It  is  true 
that  the  high  figures  which  wages  have 
reached  are  not  devoid  of  exercising 
some  fascination,  creating  some  self- 
deception  in  the  mind  of  the  working- 
man. This  fact,  no  doubt,  has  been 
responsible  in  some  measure  for  the 
working  classes’  acquiescence  in  the 
disparity  between  their  present  and 
pre-war  income. 

The  discontent  thus  produced  has 


always  been  at  the  bottom  of  the  labor 
problem,  and  its  allaying  was  one  of 
the  chief  tasks  of  the  administration 
since  it  took  the  labor  problem  firmly 
in  hand  after  the  Revolution.  The 
handling  of  the  labor  problem  by  the 
government  and  by  the  industrial  asso- 
ciations has  seldom  found  favorable 
comment,  and  has  been  grossly  abused 
from  both  sides,  the  employers  as  well 
as  the  employees.  When  looking  back 
to  the  revolution  and  reviewing-  the 
whole  route  transversed  since  then, 
there  can  be  no  doubt  that  the  per- 
formance has  so  far  been  a very 
creditable  one,  deserving  admiration 
rather  than  abuse. 


The  Labor  Problem 

The  two  main  phases  of  the  labor 
problem  are  the  unemployment  ques- 
tion and  the  task  of  keeping  the  cost 
of  labor  down  at  a level  which  would 
enable  the  industry  to  recover  the 
foreign  markets  and  to  maintain  there 
a strong  foothold.  The  unemployment 
problem  was  comparatively  easier  to 
deal  with.  It  stands,  of  course,  in 
direct  relation  to  the  other  problem,  as 
its  best  solution  is  to  have  employment 
for  every  one.  From  the  rather  hap- 
hazard way  in  which  the  unemploy- 
ment problem  was  at  first  handled, 
consisting  mainly  of  treasury  stipends 
toward  unemployed,  it  has  soon  taken 
a course  of  system  and  order,  reflect- 
ing the  organizing  power  which  is  one 
of  the  chief  virtues  of  the  Germans. 
The  following  figures  show  the  per- 
centage of  unemployed  in  the  main 
groups  of  workmen  during  the  years 
since  the  revolution.  These  figures 
demonstrate  clearly  how  effectively  the 
matter  has  been  dealt  with. 


January. . . 
February. . 
March. . . . 
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May 

June 

July 

August 
September. 
October. . . 
November. 
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1919 

7.9 

1.0 

4.8 

6.8 
5.0 

3.8 
4.2 
4 8 
4.  1 

3.9 
3 8 
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1920 

1921 

5.6 

3.7 

3.6 

4.1 

2.1 

3.7 

2.2 

4.4 

3.8 

4.4 

5.9 

3.4 

10  0 

2.8 

8.7 

2.3 

5.9 

1.4 

4.9 

1.4 

3 8 

1.2 

3.4 

1.3 

1922 

1.7 


The  great  business  boom  starting  in 
1919  helped  to  absorb  a large  number 
of  the  unemployed,  and  cleared  the 
field  for  the  systematic  work  which 
the  government  had  undertaken.  The 
system  of  public  stipends  has  not  been 
abolished,  and  will  probably  have  to  be 
maintained  for  many  years  to  come,  in 
view  of  the  number  of  war  invalids. 
These  stipends  increased  in  the  course 
of  time  with  the  growing  cost  of 
living.  A family  with  three  children, 
for  instance,  receives  now  49.75m.  per 
day.  This  is  approximately  40  to  50 
per  cent  of  the  pay  this  family  would 
receive  if  its  bread-winner  were  em- 
ployed. It  is  not  supposed  to  satisfy 
normal  wants,  but  to  keep  the  wolf 
from  the  door.  It  harbors  sufficient 
dissatisfaction  to  make  its  receiver 
keen  for  obtaining  employment.  The 
government  is,  however,  applying  some 
more  forcible  means  in  the  latter  direc- 
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tion.  An  entirely  new  organization  of 
the  labor  exchanges  has  been  brought 
into  existence  for  such  purpose.  The 
private  labor  exchanges  have  been 
nationalized,  and  the  offices  dealing 
with  unemployment  stipends  put  into 
close  relation  with  the  public  labor 
exchanges.  Regular  reporting  of  re- 
ceivers of  stipends  at  the  labor  ex- 
changes is  compulsory.  Although  there 
are  still  some  laggards  who  succeed  in 
circumventing  these  regulations,  their 
number  is  insignificant.  The  number 
of  stipendiaries  on  March  1 was  209,- 
000,  of  which  179,000  were  male  and 
30,000  female.  The  number  of  family 
members  of  unemployed  was  301,000. 
The  total  of  stipends  amounted  in 
February  to  114  million  marks. 

As  it  cannot  be  hoped  that  the  labor 
exchanges  will  remove  all  the  unem- 
ployed from  the  payrolls,  and  a certain 
residue  has  to  be  taken  care  of  even 
under  the  most  favorable  circum- 
stances, the  aim  of  the  government  has 
been  to  make  the  huge  outlay  for  un- 
employed subsidies  productive.  A 
special  government  department  was 
drafted  off  for  the  organization  of 
what  is  called  “Productive  Arbeitslosen 
Fursorge” — or  productive  providential 
care  of  workmen.  The  main  object  of 
this  institution  is  to  provide  work  of 
a temporary  character  for  unemployed 
on  enterprises  financed  by  the  state 
treasury  or  other  public  funds;  this 
work  includes  irrigation,  hydro-electric 
power  stations,  building  houses  for 
agricultural  laborers,  improvement  of 
highways,  water  works,  river  regula- 
tion, quarries,  building  and  house- 
wrecking. Over  400,000  unemployed 
have  in  1921  been  given  work  of  this 
kind,  and  nearly  three-fifths  of  the 
stipends  have  in  this  way  been  made 
productive.  The  scope  of  this  organ- 
ization has  in  the  course  of  time  been 
extended,  chiefly  in  the  direction  of 
transferring  workmen  from  one  calling 
to  another,  according  to  the  dictates 
of  demand.  Courses  of  training  are 
maintained  for  such  purpose.  A great 
number  of  workmen  who  have  crowded 
into  the  cities  during  the  war  have  in 
such  way  been  led  back  to  the  country, 
chiefly  into  agriculture.  Financial 
assistance  is  even  extended  from  means 
at  the  disposal  of  this  organization  to 
support  private  enterprises  whose 
maintenance  lies  in  the  public  interest. 

U NEMPIiOYMBNT  INSURANCE 

A project  has  been  under  contempla- 
tion at  an  early  date  to  develop  this 
organization  into  an  unemployment  in- 
surance. A law  was  drafted  for  this 
purpose  but  has  apparently  been 
shelved  for  the  present.  The  object  of 
it  is  to  provide  subsidies  in  the  case 
of  unemployment  and  sickness,  also 
toward  workmen  not  fully  employed. 
The  present  organization,  especially  the 
public  labor  exchanges,  play  an  im- 
portant part  in  this  scheme.  The  funds 
for  this  purpose  are  to  be  raised,  one- 
third  by  the  insured,  one-third  by  the 
employers,  and  one-third  by  public 
means,  that  is,  one-sixth  part  by  the 
state,  one-ninth  part  by  the  province, 
and  one-eighteenth  part  by  the  munici- 
palities. The  claims  for  insurance  are 
established  if  the  insured  has,  for  26 
weeks  in  the  two  years  previous  to  his 
unemployment,  paid  his  insurance  fees. 
The  subsidies  granted  are  fixed  by  the 
Labor  Ministry.  They  commence  seven 
daya  after  the  beginning  of  unemploy- 


ment Earnings  from  odd  jobs  are 
deducted.  Every  unemployed  person 
has  to  report  at  a labor  exchange  at 
least  three  times  a week.  During  the 
first  two  weeks  he  has  to  apply  to  the 
labor  exchange  of  his  profession,  there- 
after at  the  general  labor  exchange. 
Subsidies  cease  if  the  insured  refuses 
to  accept  work  offered  him  by  the 
labor  exchange,  provided  this  work  is 
paid  by  the  usual  wages  and  is  in 
keeping  with  his  education  or  train- 
ing. The  latter  proviso  ceases  after 
eight  weeks,  after  which  time  he  can- 
not claim  relief  on  this  account  unless 
he  can  make  plausible  that  his  future 
career  would  be  jeopardized  by  the  ac- 
ceptance of  inferior  or  inadequate 
work. 

The  insured  can  be  compelled  to  un- 
dertake a course  of  training  for  a 
different  profession  or  an  additional 
training  in  his  calling.  If  he  refuses, 
subsidies  will  be  stopped  for  the  next 
four  weeks.  The  same  applies  to  em- 
ployees who  voluntarily  give  up  their 
jobs,  or  lose  them  by  their  own  fault. 
It  is  a peculiar  fact  that  the  proposed 
law  also  provides  for  subsidies  to 
strikers,  but  only  after  the  first  two 
weeks  of  the  strike.  In  a similar  way, 
ill  people  or  short  time  workers  are 
taken  care  of.  If  the  unemployed  want 
tools  for  a job  offered  them,  which 
they  cannot  pay  for  themselves,  such 
tools  can  be  loaned  them  from  insur- 
ance funds. 

Keeping  Wages  Down 

The  second  and  most  important  task 
of  the  labor  problem,  to  keep  the  level 
of  wages  down  as  low  as  possible,  has 
two  sides,  a mental  and  a material 
one.  The  first  is  frequently  overlooked 
by  foreign  students  of  the  matter,  al- 
though it  can  easily  be  understood  that 
the  workingmen  would  not  acquiesce  in 
a state  of  affairs  which,  in  spite  of 
appearances,  implies  for  them  priva- 
tions, at  least  a lowering  of  their 
living  standard,  without  some  potent 
agency  working  upon  their  minds.  This 
agency  consists  in  the  main  in  the 
belief  that  German  goods  are  at  a 
discount  in  foreign  countries,  and  could 
not  be  sold  abroad  except  by  cutting 
prices  considerably.  Systematic  and 
extensive  propaganda  was  made  dem- 
onstrating this  “discount  of  hatred” 
as  it  is  called,  with  the  result  that  it 
is  now  deeply  rooted  in  the  mind  of 
the  whole  population.  Foreign  legis- 
lation against  dumping,  establishing 
high  import  taxes  which  could  easily 
be  traced  to  discrimination  against 
German  goods  helped  to  maintain  this 
belief  and  strengthen  it. 

The  workmen  fully  convinced  by  the 
same  propaganda  that  the  future  of 
the  country  depends  on  the  export,  and 
aware  that  a cutting  down  of  the  ex- 
port would  materially  react  upon  their 
own  welfare,  see  no  help  but  to 
moderate  their  own  claims,  not  will- 
ingly, but  as  something  inevitable. 
They  would  probably  offer  greater  re- 
sistance than  they  do,  even  show  fight, 
if  they  could  refute  the  contentions 
brought  forward  by  the  employers, 
that  they  are  greatly  handicapped  in 
comparison  with  their  foreign  rivals, 
by  the  so-called  socialistic  achieve- 
ments, the  eight-hour  day,  shop  council 
law,  and  all  the  other  parts  of  more 
or  less  socialistic  labor  legislation. 
Even  under  such  circumstances  it 
would  be  doubtful  if  the  workmen  would 


submit  to  the  pressure  exercised  on 
the  level  of  wages,  in  the  comparatively 
resigned  spirit  which  they  are  showing, 
were  it  not  for  the  conciliatory  in- 
fluence of  the  trade  unions.  The  latter 
have  since  the  revolution  gained 
largely  in  importance.  They  have  be- 
come part  and  parcel  of  the  govern 
ment,  exercising  a strong  influence  on  t 
legislation.  Knowing  well  that  by  lend- 
ing help  to  a contest  which  would  react 
upon  the  country’s  most  vulnerable  spot, 
the  export,  they  would  largely  lose 
influence  on  both  sides,  they  are  fol- 
lowing a policy  of  temporizing,  acting 
as  intermediaries  in  the  conflict  be- 
tween the  interests  of  employers  and 
employees.  Storm  and  stress  have  put 
some  able  leaders  at  the  head  of  the 
trade  unions,  and  they  no  doubt  have 
in  mind  the  welfare  of  the  country  as 
a whole. 

The  material  side  of  the  problem  is 
taken  care  of  by  a whole  network  of 
regulations  drawn  around  the  adjust- 
ment of  wages,  organizing  to  a nicety 
the  whole  procedure.  Claims  of  the 
workmen  for  higher  wages  are  subject 
to  strong  influence,  having  a tendency 
to  tone  them  down  to  the  best  possible 
compromise.  This  procedure  is  very 
successful,  and  if  it  is  not,  it  is  at 
least  a lengthy  one,  giving  employers 
the  benefit  of  a level  of  wages  long 
after  claims  for  their  rise  have  been 
brought  forward. 

The  regulations  created  since  the 
revolution  have  also  tackled  the  prob- 
lem of  strikes.  From  the  original 
conception  of  a rebellion,  strikes  have 
been  moved  into  an  atmosphere  of  law 
and  order.  A nicely  denned  distinc- 
tion is  now  drawn  between  justifiable 
strikes  and  so-called  “wild  strikes.”  A 
strike  is  considered  justifiable  only  after 
all  means  of  settlement  have  been  ex- 
hausted, and  in  such  cases  the  unions 
will  back  the  strikers.  In  the  other 
instance,  it  would  be  a “wild  strike” 
and  the  strikers  could  expect  no  as- 
sistance from  the  trade  unions.  It  will 
be  remembered  that  the  recent  rail- 
road strike  broke  down  on  the  latter 
account,  having  been  declared  a wild 
strike  by  the  associated  trade  unions, 
with  the  result  that  help  from  this 
quarter  was  refused. 

(To  be  continued  next  week) 


Smelting  Company 
Loses  Suit 

The  American  Smelting  and  Refining 
Co.  has  lost  its  case  against  the  Govern- 
ment for  recovery  of  $512,515  on  ac- 
count of  the  sale  of  copper  to  the 
Ordnance  Department  during  the  war. 
The  company  had  a contract  with  the 
Government  for  delivery  of  copper  at 
23  i cents  a pound,  made  in  March 
1918.  Before  deliveries  were  completed 
thereon  the  Government  raised  the 
price  of  copper  to  26  cents.  The 
smelting  company  sought  to  obtain  26 
cents  a pound  for  copper  deliveries 
after  this  price  advance.  The  Court 
of  Claims  ruled  against  its  contention 
and  the  company  took  the  case  to  the 
(Supreme  Court.  In  a decision  an- 
nounced by  the  court  last  week  by 
Justice  Holmes,  flhe  decision  of  the 
Court  of  Claims  was  affirmed,  although 
the  court  said  there  was  doubt  as  to 
whether  the  company  could  sue  the 
Government  for  damages  arising  out 
of  the  contract. 
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The  Co-ordinating  Machinery 
of  Government 

Last  year  the  expenditures  of  the 
Federal  Government  totaled  $5,538,040,- 
689.30.  The  routine  work  in  handling 
such  a vast  sum  is  enormous.  By  the 
imposition  of  a unified  plan  and  policy 
upon  the  business  organization  of  the 
Government,  large  savings  have  been 
effected.  The  total  expenditures  dur- 
ing 1922  will  be  more  than  $1,600,000,- 
000  less  than  those  of  1921.  A part  of 
that  reduction  must  be  credited  to  the 
economies  effected  by  the  clearing 
house  organization  within  the  Bureau 
of  the  Budget,  over  which  the  chief 
co-ordinator  presides.  The  chief  co- 
ordinator is  Col.  H.  C.  Smither,  of  the 
General  Staff  of  the  Army,  who  has 
been  thrice  cited  for  distinguished 
military  service  and  who  holds  the 
Distinguished  Service  Medal  for  his 
work  in  organizing  the  supply  section 
during  the  period  of  the  arrival  of 
American  troops  in  France. 

The  co-ordinating  machinery  which 
the  Government  has  set  up  is  simply 
the  plan  which  has  long  been  in  suc- 
cessful operation  among  the  very  large 
industrial  enterprises,  modified  to  suit 
the  special  needs  of  the  executive  de- 
partments. The  working  of  this  ma- 
chinery was  described  by  Col.  Smither 
on  May  17,  when  he  addressed  a large 
gathering  of  industrial  engineers  at 
Philadelphia.  The  meeting  was  con- 
ducted under  the  auspices  of  the  At- 
lantic Chapter  of  the  Society  of  In- 
dustrial Engineers. 

Col.  Smither  said  that  there  are  few 
business  organizations  within  the 
United  States  whose  operations  are  of 
sufficient  magnitude  to  be  comparable 
with  the  business  of  the  Government, 
and  these  few  have  recognized  that  on 
a scale  so  large,  the  central  direction 
of  operations  can  be  conducted  suc- 
cessfully only  by  co-ordination  instead 
of  consolidation.  _ The  suggestion  is 
being  offered  continually  as  a business 
principle  that  the  similar  business 
routine  functions  of  Government  should 
be  consolidated  in  a single  body  that 
shall  serve  all  departments.  Those 
who  propose  such  amalgamation  of 
functions  are  influenced  by  a desire  to 
conform  to  the  usual  practices  of  single 
business  institutions  in  the  commercial 
world.  They  seldom  have  the  informa- 
tion at  hand  to  enable  them  to  recog- 
nize whether  these  functions  are  suffi- 
ciently alike  in  character  to  make 
possible  a homogeneous  organization  or 
whether  the  advantages  to  be  gained, 
if  any,  are  sufficient  to  offset  the  loss 
of  initiative  to  which  the  separate  sub- 
divisions of  the  Government  inevitably 
would  be  subjected. 

An  organization,  while  influenced  in 
the  efficiency  of  its  operation  by  the 
fact  that  the  individuals  composing  it 
are  subject  to  human  emotions  and  are 
possessed  of  varying  degrees  of  in- 
telligence, is  none  the  less  a machine 
and  its  capacity  to  perform  its  work 
is  measured  by  precisely  the  same  units 
that  determine  the  potentiality  of  a 
mechanical  power  unit.  The  potential 
energy  of  which  it  is  capable  is  a 
function  of  its  solidarity  as  a body, 
coupled  with  flexibility  in  arrangement 
such  as  will  facilitate  the  transaction 
of  business  by  the  separate  elements 
of  the  organization  with  the  desired 
dispatch.  There  must  be  sufficient  com- 


pactness in  the  body  of  the  Federal 
organization  to  permit  of  the  efforts  of 
its  separate  business  elements  being 
directed  without  either  dispersion  or 
congestion  of  their  working  forces  and 
at  the  same  time  permit  of  the  de- 
ployment of  each  department  of  its 
own  particular  forces  with  a speed 
commensurate  with  the  need  of  the 
department  in  the  accomplishment  of 
its  mission. 

It  is  apparent  that  the  underlying 
principle  of  co-ordination  is  to  bring 
into  the  Federal  organization  as  a 
whole  that  quality  which  corresponds 
to  the  mass  of  a power  unit  and  to 
permit  dispatch  in  the  transaction  of 
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business  at  a rate  commensurate  with 
its  needs.  _ Too  rigid  a control  may  act 
to  depreciate  the  speed  factor  to  an 
extent  so  great  as  to  interfere  mate- 
rially with  the  separate  elements  of 
government  in  the  accomplishment  of 
their  respective  missions.  It  follows 
as  a corollary  that  the  principle  of 
organization  on  a large  scale  is  a flexi- 
bility in  the  organization  as  a whole, 
coupled  with  freedom  of  action  by  its 
units  all  directed  harmoniously  to  a 
common  end. 

Unless  every  act  contemplated  in 
securing  co-ordination  is  carefully  con- 
sidered as  to  its  effect  upon  these  two 
factors  of  mass  and  speed,  there  is 
always  danger  that  mere  personal 
opinions  may  be  mistaken  for  prin- 
ciples. 


Government  Cuts  Ordinary 
Expenses  in  Half 

Ordinary  expenditures  of  the 
Government  for  the  ten  months 
period  from  July  1,  1921,  to 
April  30,  1922,  amounted  to 
$2,819,876,115.40  as  against 
$4,277,863,186.23  in  the  corre- 
sponding period  ending  April 
30,  1921. 

Expenditures  for  the  month 
of  April  amounted  to  $242,560,- 
961.82.  The  largest  item  was 
the  interest  on  the  public  debt 
which  amounted  to  $121,822,- 
074.35.  The  Treasury  expended 
$46,616,328.82,  the  War  Depart- 
ment $35,241,287.96,  the  Vet- 
erans Bureau  $33,760,477.19, 
and  the  Navy  Department  $23,- 
481,074.86.  The  expenditures 
under  the  Transportation  Act 
were  $43,537,901.60. 


Chamber  of  Commerce  of  the 
United  States  in  Conven- 
tion at  Washington 

At  the  close  of  its  four-day  conven- 
tion held  in  Washington  last  week,  the 
Chamber  of  Commerce  of  the  United 
States  elected  Julius  H.  Barnes,  of  Du- 
luth, Minn.,  president  for  the  next  year. 
Vice-presidents  elected  were  A.  C.  Bed- 
ford, of  New  York;  Thomas  E.  Wilson, 
of  Chicago;  Harry  Black,  of  Galveston; 
and  Thomas  B.  Stearns,  of  Denver. 

One  of  the  most  important  addresses 
of  the  convention  was  that  delivered  on 
Tuesday  morning  by  Arthur  Balfour, 
vice-president  of  the  Association  of 
British  Chambers  of  Commerce,  and  a 

Srominent  steel  manufacturer  in  Eng- 
ind.  Mr.  Balfour’s  words  touched  on 
many  of  the  problems  which  are  facing 
the  industrial  world  both  in  Europe  and 
in  America  today.  On  the  question  of 
exchange  rates  he  remarked  that  the 
less  politicians  and  governments  have 
to  do  with  attempts  to  adjust  the  ex- 
change, the  sooner  we  are  likely  to 
reach  a safe  and  steady  basis  on  which 
we  can  trade. 

Speaking  of  labor  conditions  in  Eng- 
land he  said:  “I  am  able  to  report  to 
you  many  distinct  and  hopeful  signs  in 
Europe  and  particularly  in  Great  Bri- 
tain. We  have  had  great  labor  disturb- 
ances in  England  and  so  long  as  the 
government  interfered  between  the  em- 
ployer and  employee  no  settlement  was 
ever  reached  which  the  particular  in- 
dustry could  support  from  an  economic 
standpoint.  It  is  an  impossible  situa- 
tion for  a government  which  depends 
on  votes  to  endeavor  to  adjust  wage 
questions  between  employer  and  em- 
ployee, and  the  government  of  Great 
Britain  has  now  realized  this  fact  and 
has  definitely  stepped  out  of  the  arena. 
The  consequences  are  that  wage  adjust- 
ments are  now  being  made  between  the 
two  interested  parties.” 

Mr.  Balfour  declared  that  in  his  opin- 
ion attempts  by  some  countries  to  shut 
out  German  goods  were  poor  business 
economics.  In  the  first  place,  as  Ger- 
many has  to  do  some  export  trade  it  is 
much  better  to  let  her  spread  this  trade 
normally  over  the  world  rather  than  to 
control  specific  markets.  In  the  second 
place,  if  she  is  to  pay  reparation  she 
can  only  do  so  by  trading,  as  in  this 
way  only  can  she  secure  currency  ac- 
ceptable to  the  Allies. 

The  attempt  to  run  Russia  on  Commu- 
nistic or  Bolshevik  ideals  has  proved  a 
vast  and  complete  failure,  according  to 
Mr.  Balfour.  He  explained  how  Bol- 
shevik propaganda  had  been  spread 
throughout  Europe  in  an  attempt  to 
force  other  countries  to  come  to  the 
aid  of  Russia,  as  a return  for  the  with- 
drawal of  this  propaganda. 

In  closing  his  address  Mr.  Balfour 
said:  “I  can  say  to  you  that  in  Eng- 
land certainly,  and  in  some  of  the  other 
countries,  we  have  seen  the  worse.  We 
are  reaching  economic  conditions  where 
trade  on  a proper  basis  will  again  be 
possible  and  I am  hopeful  that  before 
the  end  of  the  year  trade  will  begin  to 
flow  in  its  normal  channels  and  the  dis- 
astrous unemployment  will  gradually 
pass  away.” 

At  the  Wednesday  morning  session 
John  R.  Delafield  of  New  York  gave 
an  interesting  discussion  of  the  allied 
war  debt  to  the  United  States.  He  dis- 
cussed the  effect  of  the  payment  of 
principle  or  interest  of  this  debt  upon 
the  United  States  exports  and  on  the 
home  market.  “Where  there  is  unem- 
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ployment,”  he  said,  “the  purchasing 
power  of  the  people  becomes  limited 
correspondingly,  for  it  is  the  workers 
who  are  also  the  consumers.  Prosper- 
ity requires  the  greatest  number  of 
consumers  at  home  as  well  as  abroad, 
and  by  cutting  down  on  the  industrial 
and  agricultural  activity  of  the  country 
through  any  cause,  we  also  diminish 
the  home  market  by  impairing  the  pur- 
chasing ability  of  our  own  people. 

“The  effect  of  the  repayment  of  these 
loans  and  of  the  interest  upon  them 
will  therefore,  be  cumulative,  and  will, 
in  itself,  not  only  diminish  our  export 
trade,  but  also  cut  down  our  home  con- 
sumption. The  less  exports,  the  less 
domestic  trade,  for  the  buying  power 
of  our  people  is  diminished. 

“It  is  for  us,  then,  to  do  all  we  can 
to  overcome  this  handicap,  and  cer- 
tainly not  to  do  anything  to  increase 
the  disadvantage  under  which  we  labor. 
What  is  the  amount  of  these  foreign 
debts  to  us,  repaid  as  they  will  be  over 
a long  series  of  years,  beside  our  pros- 
perity and  the  well-being  of  our 
people  ? . Even  the  amount  of  these 
loans  is  but  small  compared  with  the 
great  increase  of  wealth  our  country 
would  create  in  a period  of  great  eco- 
nomic prosperity.’’ 

In  his  address  “American  Relations 
to  Russia,”  Secretary  of  Commerce 
Hoover  analized  this  problem  from  an 
economic  standpoint  He  offered  strong 
arguments  against  frequent  assertions 
that  the  United  States  is  responsible 
for  the  situation  in  Russia  today.  His 
remarks,  backed  bp  his  intimate  knowl- 
edge of  the  situation,  created  a strong 
impression  on  his  audience.  In  con- 
cluding his  address  he  said:  “When 
all  is  said  and  done,  the  great  problem 
still  stands  out.  Russia  is  slowly  dying 
because  the  dynamic  forces  of  produc- 
tion and  foreign  confidence  have  not 
yet  been  restored.  We,  a great  Christian 
people,  look  with  horror  and  deepest 
sympathy  upon  her  untold  miseries. 
We  wish  to  find  foundations  in  realism 
for  assistance  to  the  Russian  people. 
To  extend  this  help  requires  a vast 
restoration  of  confidence.  It  requires  a 
restoration  of  the  processes  of  business 
and  commerce.  Russia  is  making  prog- 
ress in  these  directions.  We  wish  to 
help  but  where  does  lasting  help  lie 
except  in  the  firm  and  final  re-estab- 
lishment of  those  basic  fundamentals 
that  we  have  already  stated  ?” 

On  Tuesday  afternoon  the  corner- 
stone for  the  chamber’s  new  home  was 
laid  in  the  presence  of  over  five  thou- 
sand business  men  and  government 
officials.  The  building  is  situated  in 
Lafayette  Square,  facing  the  White 
House. 

During  the  course  of  the  convention 
the  chamber  passed  several  resolutions 
expressing  its  opinions  on  questions  of 
moment.  One  of  the  resolutions  urged 
that  the  United  States  take  steps  to  be 
represented  officially  at  the  delibera- 
tions of  the  reparations  commission: 
Another  resolution  expressed  the  de- 
sire that  the  United  States  take  its 
place  with  the  other  nations  of  the 
world  in  the  International  Court  of 
Justice.  The  chamber  also,  by  resolu- 
tion, urged  Congress  to  enact  legisla- 
tion which  would  aid  in  the  speedy  set- 
tlement of  war  claims  against  the  gov- 
ernments of  Germany,  Austria  and 
Hungary.  Resolutions  also  repeated 
the  recommendations  in  favor  of  gov- 
ernment aid  to  the  merchant  marine, 
and  requested  congress  not  to  reduce 
the  authorized  personnel  of  the  Army 
and  Navy  below  the  strength  conser- 
vatively requisite  for  national  safety. 


Business  Items 


The  Hoggson  & Pettis  Manufactur- 
ing Co.,  New  Haven,  Conn.,  has  taken 
over  the  six-story  building,  of  which  it 
has  occupied  part,  and  is  equipping  it 
to  take  care  of  expanded  lines  including 
the  Sweetland  lathe  chuck,  marking 
devices  and  rubber  molds. 

The  Bristol  Company,  of  Waterbury, 
Conn.,  manufacturer  of  recording  in- 
struments, has  opened  a branch  office  in 
Philadelphia  at  Room  1311  Widener 
Bldg.  C.  C.  Eagle,  Jr.,  service  engineer, 
is  in  charge. 

The  Pryibil-Genzlinger  Machine  Co. 
has  been  organized  in  New  York  City 
with  offices  at  220  West  42nd  St.  P. 
Lester  Pryibil,  formerly  vice-president 
and  general  manager  of  the  P.  Pryibil 
Machine  Co.,  of  New  York,  and  Fred- 
erick M.  Genzlinger,  mechanical  en- 
gineer, are  the  partners. 

Gaston  & Co.,  Inc.,  of  165  Broadway, 
New  York  City,  has  purchased  the 
business  of  Gaston,  Williams  & Wig- 
more,  Inc.,  of  New  York,  The  per- 
sonnel of  the  old  company  will  not  be 
changed.  Through  this  New  York 
branch,  and  that  of  Gaston,  Ltd.,  of 
London,  the  organization  will  continue 
to  represent  manufacturers  and  aid 
them  in  marketing  their  products. 

The  J.  M.  White  Motor  Co.  has  been 
appointed  distributing  agents  in  the 
Sioux  City,  Iowa,  district,  for  the 
Wills-St.  Claire  Motors  Co. 

Tlie  Sigwart  & Ralston  Machine 
Works,  Inc.,  Pittsburgh,  Pa.,  has  been 
sold  to  the  Luster  Coated  Sheets  Co. 

The  Hofius-Hudson  Machinery  Co., 
has  been  incorporated  at  Tacoma, 
Wash.,  with  a capital  stock  of  $40,000. 
Directors  are  R.  S.  Holt,  1115  Fidelity 
Bldg.,  Tacoma;  George  J.  Danz,  Hill 
Hudson  and  Phillip  Kitchin. 

The  R.  C.  Hyde  Company  has  opened 
offices  in  the  Security  Mutual  Bldg., 
Binghamton,  N.  Y.,  and  is  prepared  to 
handle  general  power  plant  and 
mechanical  engineering  commissions, 
including  electrical  installations,  power 
plant  equipment,  testing  and  machine 
design. 

The  William  H.  Wilson  Iron  Works 
of  Rochester,  N.  Y.,  manufacturer  of 
structural  iron,  fabricated  steel  shapes 
for  bridges  and  buildings,  etc.,  has 
opened  an  office  in  the  Powers  Building 
in  Rochester.  This  office  will  handle 
the  designing,  estimating  and  engineer- 
ing work  and  will  be  under  the  direct 
supervision  of  L.  M.  Sanford,  who  for 
several  years  has  been  in  charge  of  the 
structural  department  of  the  plant. 

The  Westgate  Metal  Products  Co., 
has  been  organized  at  Oakland,  Cal.; 
capital  stock  reported  $2,500,000.  The 
concern  will  manufacture  castings, 
tools  and  fixtures.  Directors  are  A.  T. 
Burch,  B.  I.  Marshal,  A.  L.  Stedebaker, 
D.  S.  Riggs,  Antone  Weber  and  J.  M. 
Shaw. 

The  National  Steel  Barrel  Co.,  of 
Cleveland,  Ohio,  has  established  a plant 
at  1500  Tchoupitoulas  St.,  New  Orleans, 
for  the  manufacture  of  steel  barrels. 
The  district  manager  is  S.  H.  McAl- 
lister. The  plant  has  a capacity  of 
1,200  steel  barrels  a day  and  is  intended 


primarily  to  look  after  the  increase 
of  oil  for  export  from  this  city.  , 

Plans  for  a new  commercial  and  pas- 
senger car  axle  factory  for  Cleveland, 
Ohio,  were  announced  last  week  by 
Viggo  V.  Torbensen,  former  president 
of  the  Torbensen  Axle  Co.  The  new 
concern  will  be  known  as  the  Vig-Tor 
Axle  Co.,  and  Mr.  Torbensen  will  be 
president.  Associated  with  him  will 
be  A.  L.  Kroesen,  vice-president  and 
general  manager;  W.  N.  Jackson, 
treasurer;  Carl  R.  Harrison  as  secre- 
tary. 

The  Babcock  Printing  Press  Manu- 
facturing Co.,  New  London,  Conn., 
manufacturer  of  printing  presses,  etc., 
has  increased  the  capital  stock  of  the 
company  from  $650,000  to  $800,000,  to 
be  utilized  for  business  improvements. 

The  Lux  Clock  Manufacturing  Co., 
Inc.,  Waterbury,  Conn.,  manufacturer 
of  clocks  and  time  systems,  has  in- 
creased its  capital  stock  from  $150,000 
to  $300,000. 

The  Hartford,  Conn.,  office  of  the 
Detroit  Steel  Products  Co.,  Detroit, 
Mich.,  was  discontinued  on  May  1,  and 
was  consolidated  with  the  New  York 
office  of  the  company,  at  110  West 
42nd  St  D.  C.  Sullivan,  manager  of 
the  Hartford  office,  will  become  affili- 
ated with  the  New  York  branch. 

The  Graham  Manufacturing  Co.,  of 
Torrington,  Conn.,  has  filed  papers  of 
incorporation  under  the  laws  of  Con- 
necticut to  engage  in  the  manufacture 
of  metal  goods,  etc.  The  capital  stock 
is  $150,000,  and  the  incorporators  are: 
James  H.,  Joseph  F.,  and  C.  A.  Graham, 
of  Torrington.  The  concern  recently 
obtained  a lease  on  space  just  opposite 
the  Torrington  Railroad  station,  and 
will  begin  operations. 


David  B.  Rushmore,  chief  engineer 
of  the  power  and  mining  department  of 
the  General  Electric  Company,  has  been 
appointed  to  the  staff  of  consulting 
engineers  of  the  company. 

Cod.  Arthur  Hatch,  president  and 
general  manager  of  the  Canada  Steel 
Goods  Co.,  Hamilton,  Ont.,  has  been 
elected  president  of  the  Canadian 
Manufacturers’  Association. 

Arthur  Jenner,  factory  superintend- 
ent of  the  Noiseless  Typewriter  Co., 
Middletown,  Conn.,  has  resigned  that 
position.  He  will  take  a trip  to  Europe, 
returning  to  the  United  States  late  in 
July.  . 

Dr.  Charles  E.  A.  Winslow  has 
been  appointed  health  supervisor  of  the 
new  department  of  the  Safety  Institute 
of  America.  This  department  will 
study  the  influences  which  affect  the 
health  of  industrial  workers  and  will 
make  such  recommendations  for  curing 
them  as  may  seem  fit.  Dr.  Winslow  is 
professor  of  public  health  at  the  Yale 
School  of  Medicine,  and  has  been  promi- 
nently identified  with  health  organiza- 
tion in  the  United  States  and  Europe. 

Marvin  E.  Monk  has  been  appointee' 
assistant  sales  manager  in  charge  o 
general  sales  of  the  U.  S.  Ball  Bearir, 
Manufacturing  Co.,  of  Chicago.  Mr 
Monk  was  formerly  special  sales  eng’- 
neer  for  Manning,  Maxwell  & Moore, 
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Grinding  Machine,  Valve-Facing  and  Tool,  Collina 

Ford  C.  Close  Co„  Inc.,  2 Rector  Street,  New  York,  N.  Y. 
“American  Machinist,”  February  2,  1922 


The  device  is  used  for  precision 
work  in  surfacing  valves  and 
valve  seats  of  automotive  engines. 

A i-hp.  motor  carries  a 6-in. 
grinding  wheel  at  each  end  of  the 
spindle.  The  motor  speed  is  3,450 
r.p.m.  for  either  direct  or  alter- 
nating current.  The  left  wheel  is 
for  grinding  cutting  tools,  and  the 
right  wheel  is  for  facing  the  coni- 
cal surfaces  of  the  valves  and  for 
grinding  the  reamers  used  in  cut- 
ting the  valve  seats.  A transverse 
screw  adjusts  the  valve  for  the  proper  depth  of  cut.  Longitudinal 
motion  Is  given  to  the  work  by  the  feed  screw  crank. 


Lathe,  Center-Driven,  Axle 

Reed-Prentice  Co.,  Worcester,  Mass. 

“American  Machinist,"  February  2,  1922 


This  machine  turns  both  ends  of 
the  rear  axles  of  automobiles  and 
mine-car  axles.  The  center  portion 
of  the  work  is  gripped  to  provide 
the  necessary  torque,  and  cannot  be 
machined.  The  drive  to  the  head- 
stock  spindle  is  from  a motor  of  at 
least  7 1 hp„  controlled  by  a treadle 
at  the  front  of  the  machine.  Each 
carriage  has  its  own  automatic  feed 
trip,  although  both  are  driven  by  a 
single  set  or  gearing.  The  machine  will  turn  shafting  up  to  21  in. 
in  diameter,  with  slight  modifications  to  3i  In.  in  diameter.  Bed. 
9 ft.  Distance  between  the  centers,  72  in.  Length,  10  ft.  Width, 
40i  in. 


Crane,  Electric,  Hand-Power 

Cleveland  Crane  & Engineering  Co.,  Wickliffe,  Ohio. 

"American  Machinist,"  February  2,  1922 


The  crane  is  equipped  with  an 
electric  hoist  controlled  by  a push 
button  at  the  bottom  of  a pipe  car- 
rying the  handle,  or  can  be  fur- 
nished with  a chain  block  suspend- 
ed from  a trolley  for  hand  opera- 
tion. In  the  former,  the  operator 
controls  with  one  hand  the  raising, 
lowering  and  moving  the  load,  and 
with  the  other  hand  steadies  the 
load.  The  crane  has  a capacity  up 
to  1 ton.  The  outfit  can  be  fur- 
nished in  different  lengths  with  a 
maximum  distance  between  run- 
ways of  24  ft.  The  I-beam  depth 
varies  from  7 to  10-ln.,  but  a 2 6 -ft.  I-beam  can  be  furnished. 


Reamer,  Expanding,  Heavy-Doty,  “Boll-Dog" 

Wetmore  Reamer  Co.,  62  South  27th  St.,  Milwaukee,  Wis. 
"American  Machinist,”  February  2,  1922 


The  tool  can  be  furnished  with 
either  six,  eight  or  ten  blades,  ac- 
cording to  the  reamer  size.  The 
blades  are  set  at  a left-hand 
angle,  with  the  front  cutting  edge 
on  a 3-deg.  angle.  All  threads 
are  milled  on  centers,  and  the 
blade  seats  are  ground  with  the 
threads  as  the  locating  points. 

The  cone  nut  and  graduated  screw 
give  adjustment  to  a thousandth 
of  an  inch.  An  adjustment  wrench  is  furnished  with  each  reamer. 
The  tongue  driver  relieves  the  strain  on  the  coupling  nut. 


Buffer  and  Grinder,  Motor-Driven,  Floor  Type 

Valley  Electric  Co.,  3167  S.  Kingshighway,  St.  Louis,  Mo. 
"American  Machinist,"  February  2,  1922 


Grinder,  Electric,  Alternating -Current,  Bench  and  Floor 
Standard  Electric  Tool  Co.,  Cincinnati,  Ohio. 

"American  Machinist,”  February  2,  1922 


The  machine  is  adapted  to  use  in 
tire  shops,  machine  shops,  buffing  and 
polishing  rooms.  The  motor  shaft  is 
extended  and  threaded  at  both  ends. 
The  inclosed  motor  is  mounted  on  a 
heavy  cast-iron  pedestal,  on  the  front 
of  which  is  a safety  switch.  A tool- 
rest,  guards  and  a driving  pulley  may 
be  furnished.  The  motor,  furnished 
with  1 to  4 hp.  and  cither  single-phase 
or  two  or  three-phase,  operates  on 
60-cycle  current  of  either  110.  220  or 
440  volts,  and  has  a speed  of  1,800  r.p. 
m.  Floor  space,  14  in.  in  diameter. 
Weight,  130  to  330  pounds 


The  machine  is  fitted  with  double-row  ball 
bearings  and  has  a Westinghouse  motor 
equipped  with  a circuit  breaker  and  furnished 
for  either  110  or  220  volts  in  single,  two  or 
three  phases.  The  wheels  used  are  8 in.  in 
diameter,  have  J-in.  face  and  |-in.  hole,  and 
extend  in  front  of  the  body  of  the  motor  for 
grinding  long  and  irregular  castings  and  bars. 
One  coarse  and  one  fine  wheel  and  a 10-ft.  re- 
inforced cord  and  plug  are  furnished.  A make- 
and-break  switch  is  located  on  top  of  the  motor. 
Weight,  bench  machine,  110  lb. ; floor  machine. 
226  pounds. 


Chip  Remover,  Saw-Tooth,  Aotomatto 

Henry  Disston  & Sons,  Inc.,  Philadelphia,  Pa. 

“American  Machinist,”  February  2,  1922 


v 

Milling  Machines  Valve,  Duplex 

Dale  Machinery  Co.,  New  York,  N.  Y.,  and  Chicago.  111. 
"American  Machinist,”  February  2,  1922 


This  device  consists  of  a special 
toothed  wheel,  made  to  fit  any 
type  of  saw,  and  a stud  to  carry 
the  wheel,  as  shown  in  the  illus- 
tration at  the  right.  It  keeps  the 
saw  teeth  and  gullets  free  from 
chips,  as  the  chips  from  the  cut 
are  apt  to  stick  to  the  sides  and 
points  of  the  teeth  and  score  the 
work,  or  even  cauBe  breakage  of 
the  teeth.  This  trouble  is  particu- 
larly noticeable  when  cutting  soft 
stock.  The  application  to  the  saw 
is  shown  at  the  left 


The  machine  is  intended  for 
milling  key-slots  in  automotive 
valve  stems  and  similar  work.  It 
has  two  heads,  each  with  its  own 
spindle  and  pulley  and  collet 
chuck  for  holding  the  end  milling 
cutter.  A device  holds  the  heads 
stationary  while  cutters  are 
changed-or  adjusted.  The  work  is 
held  In  a V-block.  The  cutters 
operate  simultaneously.  Feed  is 
obtained  through  a ratchet  oper- 
ated by  mechanism  at  the  rear. 
The  machine  handles  work  up  to 
i in.  in  diameter,  and  will  mill 
sluts  up  to  i in.  in  diameter  and  | in 


long.  Bench  space  20  x 16  In. 


Clip,  paste  on  3 x 5-in.  cards  and  file  as  desired 
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Inc,  New  York  City.  J.  J.  Torpey  will 
continue  as  assistant  sales  manager  in 
charge  of  bearing  distribution. 

J.  Martin  Duncan,  follow  up  engi- 
neer of  the  Detroit  Steel  Casting  Co., 
Detroit,  Mich,  has  been  promoted  to  be 
general  sales  manager.  He  is  being 
succeeded  by  E.  R.  Young.  Mr.  Allen, 
formerly  sales  manager,  has  been  made 
assistant  general  manager. 

David  Wing,  who  has  been  associated 
prominently  with  many  of  the  Govern- 
ment’s activities  touching  coal,  has  been 
designated  by  Secretary  of  Commerce 
Hoover  to  act  as  the  department’s  point 
of  contact  with  trade  associations  de- 
sirous of  discussing  plans  for  submit- 
ting their  statistical  data  to  the  depart- 
ment. 

George  W.  Sanford  has  been  chosen 
general  manager  of  the  Bristol  Brass 
Co,  Bristol,  Conn,  brass  manufac- 
turers. He  is  at  present  engaged  as 
purchasing  agent  for  the  City  on  the 
new  High  School  building  in  Bristol, 
and  will  take  over  his  new  duties  just 
as  soon  as  he  is  completed  with  this 
work.  Mr.  Sanford  was  at  one  time 
with  the  Marlin-Rockwell  Arms  Co, 
New  Haven.  _ 

Harry  W.  Bliven,  general  sales 
manager  of  Harvey  Hubbell,  Inc, 
manufacturer  of  electrical  goods,  ma- 
chine screws,  machine  products,  etc,  of 
Bridgeport,  Conn,  has  recently  been 
elected  vice-president  of  that  company. 
Mr.  Bliven  has  been  associated  with 
the  Harvey  Hubbell  Co.  for  over  twenty 
years. 

Garrett  W.  B.  Blanchfield,  of 
Hartford,  Conn,  has  been  appointed 
New  England  manager  of  the  Peerless 
Weighing  Co,  of  Detroit,  Mich,  manu- 
facturers of  weighing  machinery. 


William  J.  Henifer,  assistant  chief 
of  the  reclamation  department  of  the 
Aluminum  Company  of  America,  was 
killed  by  a locomotive  in  the  yards  of 
the  company  at  Massena,  N.  Y.  He  was 
33  years  old. 

Samuel  L.  Miner,  a director  of  the 
Moms  Machine  Tool  Co,  Cincinnati, 
Ohio,  died  in  that  city  on  May  3.  He 
was  82  years  old. 

Frank  W.  Edwards,  sales  engineer 
for  the  Dayton  Engineering  Labora- 
tories Co,  died  at  his  residence  in  Day- 
ton,  Ohio,  from  an  acute  attack  of  pneu- 
monia. He  had  been  associated  with 
the  Delco  organization  for  more  than 
a decade. 

John  J.  Bruce,  president  and  treas- 
urer of  the  John  J.  Bruce  Foundry  Co, 
Cincinnati,  Ohio,  died  in  that  city  on 
May  16.  He  was  72  years  old. 

Frank  D.  Chriscaden,  assistant 
sales  manager  of  Wicks  Brothers,  Sagi- 
naw. Mich,  died  at  his  home  in  that 
city  on  May  15. 

Legrand  Skinner,  founder  of  the 
Skinner  Engine  Works,  Erie,  Pa,  died 
last  week  in  his  home  in  that  city. 

H.  Zurcher,  Jr,  secretary-treasurer 
of  the  Canton  Bridge  Co,  died  last 
weok  at  his  home  in  Canton,  Ohio.  He 
was  42  years  old.  He  had  been  asso- 
ciated with  the  Canton  concern  for  the 
Past  21  years. 
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The  Bureau  of  Foreign  and  Domestic 
Commerce,  Department  of  Commerce, 
Washington,  D.  C,  has  inquiries  for  the 
agencies  of  machinery  and  machine  tools. 
Any  Information  desired  regarding  these 
opportunities  can  bo  secured  from  the 
above  address  by  referring  to  the  number 
following  each  Item. 

An  agency  is  desired  by  a company  In 
Sweden  for  the  sale  of  technical  novelties, 
electro-technical  material,  machinery,  and 
other  such  articles.  Quotations  preferred 
c.tf.  Swedish  port.  Reference  No.  2020. 

A mercantile  Arm  in  Sweden  desireB  to 
purchase  packings,  beltings,  wood-working 
and  Iron-working  machinery,  and  foundry 
machinery  and  requisites.  Quotations  should 
be  given  f.o.b.  American  ports  or  c.i.f. 
Swedish  ports.  Terms:  Cash  against  docu- 
ments or  upon  receipt  of  goods.  Reference 
No.  1865. 

The  purchase  is  desired  by  a firm  in  Spain 
of  piping  for  ships,  copper  plates,  steel  wire 
bound  with  hemp,  raw  steel  for  making 
tools,  steel  flies,  machinery  for  repairing 
ships  and  ship’s  motors,  etc.  Quotations 
should  be  given  c.i.f.  Spanish  port.  Cor- 
respondence desired  In  Spanish.  Reference 
No.  2074. 

A business  man  In  Italy  desires  to  open 
several  quick  shoe  repair  shops  similar  to 
those  in  the  United  States,  and  wishes  to 
purchase  machinery  and  full  equipment  for 
them.  Terms:  Cash  against  documents. 
Reference  No.  2075. 

An  inquiry  has  been  received  from  a 
firm  In  India  desiring  to  purchase  crude- 
oil  engines  of  10  to  50  horsepower,  suitable 
to  run  flour  mills,  rice  hullers,  oil  presses, 
sawmills,  etc. ; structural  materials,  such 
as  beams  and  girders ; and  hardware,  such 
as  hinges,  bolts,  screws,  nails,  plates,  bars, 
and  needles.  Quotations  desired  c.i.f.  port 
of  India.  Terms:  Cash  with  order.  Ref- 
erence No.  2048. 

The  purchase  is  desired  by  a Arm  In 
England  of  steel  tubes  and  electrical  ac- 
cessories in  large  quantities.  Quotations 
preferred  c.  1.  rT  English  port.  Shipment 
should  be  made  via  Liverpool  or  Man- 
chester. Reference  No.  2022. 
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Trade  Catalog's 


Gold-drawn  Steels.  Pittsburgh  Tool  Steel 
Wire  Co.,  Monaca,  Pa.  A 24-page  booklet 
describing  a line  of  cold-drawn  steels, — 
tool,  alloy  and  high-speed  steels,  keystock, 
needle  bar  stock,  Norway  Iron  and  welding 
wire. 

Colt  Autosan.  Colt's  Patent  Arms  Manu- 
facturing Co.,  Hartford,  Conn.  A circular 
describing  the  recently  perfected  No.  21 
washing  machine  for  metal  parts.  The 
machine  is  illustrated  in  its  various  phases 
of  operation. 

Flexible  Shafts.  N.  A.  Strand  & Co., 
Chicago,  111.  Catalog  No.  22,  describing 
and  illustrating  a complete  line  of  flexible 
shafts  and  equipment.  Several  types  of 
machines  are  shown,  equipped  with  this 
shafting,  for  drilling,  tapping,  grinding, 
reaming  and  other  operations. 

Shapers  and  Hilling  Machines.  The  John 
Steptoe  Co.,  Cincinnati,  Ohio.  A large  and 
well-prepared  catalog  describing  and  Illus- 
trating the  line  of  Steptoe  shapers  and  mill- 
ing machines.  Various  models  are  shown, 
with  their  special  features  described  In 
detail. 

Newark  Gear  Catting  Machines.  New- 
arg  Gear  Cutting  Machine  Co.,  Newark, 
N.  J.,  Catalog  No.  8,  describing  a line  of 
Newark  spur  gear  cutting  machines.  The 
pages  are  profusely  illustrated  with  photo- 
graphs of  the  machines  and  their  parts. 
Specifications  for  several  models  are  in- 
cluded. 

Sprague  Electric  Drive  for  Newspaper 

Presses.  Sprague  Electric  Works,  New 
York  City,  N.  Y.  Bulletin  No.  48,717,  de- 
scribing some  recent  improvements  in  elec- 
tric motor  drives  for  all  sizes  and  types 
of  newspaper  and  other  printing  presses. 
Types  of  motors  and  controlling  apparatus 
are  shown,  as  well  as  actual  installations 
of  the  systems. 


The  Engineering  Index  for  1921.  Pub- 
lished by  the  American  Society  of 
Mechanical  Engineers,  29  West  39th 
St..  New  York  City.  About  six  hundred 
pages,  6i  x 9|  in.,  bound  in  red  cloth- 
boards.  Price  56. 

A carefully  selected  summary  of  articles 
taken  from  over  six  hundred  engineering 
and  technical  publications.  Bach  item 
contains  the  exact  title  of  the  article  in- 
dexed ; the  author’s  name,  if  given ; the 
name  of  the  periodical  in  which  the  article 
appeared  ; the  volume,  number  and  date  of 
publication.  There  is  also  included  a brief 
note  summarizing  the  contents  of  the 
article.  The  items  are  arranged  alphabeti- 
cally and  are  cross-referenced,  making  it 
easy  for  the  reader  to  locate  any  article 
wanted.  The  index  contains  over  1,400 
such  items. 

Tensile  Properties  of  Some  Structural  Alloy 
Steels  at  High  Temperatures.  Tech- 
nologic Paper  No.  205,  of  the  Bureau 
of  Standards,  Department  of  Commerce, 
by  H.  J.  French.  Complete  copy  of 
the  paper  may  be  purchased  from  the 
Superintendent  of  Documents,  Govern- 
ment Printing  Office,  Washington,  D.  C. 
Price  five  cents. 

In  the  production  of  ammonia  by  the 
Haber  process,  gradual  elongation  and 
ultimate  fracture  of  bolts  in  converter 
chamber  Heads  have  introduced  serious 
operating  difficulties,  indicating  the  need 
for  exact  information  on  the  high  tem- 
perature tensile  properties  of  various  alloy 
steels.  The  paper  gives  the  determination 
of  tensile  strength  proportional  limit, 
elongation,  reduction  of  area  and  strength 
at  fracture  throughout  the  range  20  to  550 
deg.  C.  for  four  steels  containing  about 
0.38  per  cent  carbon,  as  follows:  plain 
carbon  steel;  3j  per  cent  nickel  steel;  3 per 
cent  nickel ; 1 per  cent  chromium  steel  ; 1 
per  cent  chromium ; 0.2  per  cent  vanadium 
steel. 

Microphotographs  of  the  fractures,  as 
well  as  tables  and  curves  illustrate  the 
results.  Of  the  four  steels  tested  in  nor- 
malized condition,  the  two  alloys  contain- 
ing chromium  showed  greater  resistance 
to  weakening  by  increase  in  temperaturp 
to  about  560  deg.  C.,  and  at  this  highest 
temperature  the  chromium-vanadium  steel 
was  preferable  from  its  high  tensile 
strength  and  limit  of  proportionality.  Car- 
bon and  3}  per  cent  nickel  steels  behaved 
alike  with  rise  in  temperature,  and  at 
about  550  deg.  C„  the  addition  of  nickel 
had  small  effect  on  tensile  properties  of 
carbon  steel.  At  650  deg.  C.,  the  strength 
and  limit  of  proportionality  of  chromium- 
vanadium  steel  were  more  than  twice  that 
of  carbon  steel,  while  the  ductility  of  the 
former,  as  measured  by  elongation  and 
reduction  of  area,  was  half  the  latter, 
though  still  quite  high.  Below  475  deg.  C., 
the  strength  of  nickel-chromium  steel  was 
greater  than  chromium- vanadium  and  both 
showed  higher  strength  values  from  20  to 
650  deg.  C.  than  carbon  or  3}  per  cent 
nickel  steels.  The  fractures  of  carbon  and 
31  per  cent  nickel  steels  at  about  650  deg. 
C.  showed  a tendency  to  follow  the  grain 
boundaries,  while  the  fractures  of  chro- 
mium-vanadium steel  appeared  largely 
transcrystalline. 


Forthcoming  Meetings 


American  Society  for  Steel  Treating: 
Pittsburgh  Section  meeting,  Bureau  ol 
Mines  Auditorium,  Pittsburgh,  Pa.,  May 

25  and  26. 

American  Foundrymen’s  Association  :• 
Annual  meeting,  Rochester.  N.  Y.,  week  of 
June  6.  Secretary,  C.  E.  Hoyt,  140  South 
Dearborn  St.,  Chicago,  I1L 

American  Railway  Association:  Section 
III,  Mechanical:  Annual  meeting,  Atlantic 
City,  June  14  to  21.  (Formerly  the  Master 
Car  Builders  and  the  Association  of  Mas- 
ter Mechanics.) 

Society  of  Antomotive  Engineers:  Sum- 
mer meeting,  White  Sulphur  Springs. 
W.  Va.,  June  20  to  24.  C.  F.  Scott,  29 
West  39th  St..  New  York  City,  is  chairman 
of  the  convention  committee. 

American  Society  for  Testing  Materials: 
Twenty-fifth  annual  meeting,  Chalfonte- 
Haddon  Hall  Hotel,  Atlantic  City,  June 

26  to  July  1.  Secretary.  C.  L.  Warwick- 
1316  Spruce  St..  Philadelphia,  Pa. 


Digitized  by  LaOOQie 


796h 


AMERICAN  MACHINIST 


Vol.  56,  No.  21 


Condensed-Clipping  Index  of  Equipment 

Patented  Aug.  20,  1918 


Beamer,  Taper,  “Cntwell” 

Bickford-Switzer  Co.,  Greenfield,  Mass. 

“American  Machinist,"  February  2,  1922. 


Drill  Stand,  Bench,  Lever-Feed 

United  States  Electrical  Tool  Co.,  Cincinnati,  Ohio. 

"American  Machinist,"  February  2,  1922. 


The  reamer  has  three 
right-hand  helical  flutes. 

Two  of  the  lands  are  re- 
lieved clear  up  to  the  cut- 
ting edge,  while  the  third 
land  is  relieved  for  only 
about  two-thirds  of  its  width,  leaving  the  remainder  of  circular 
section  to  act  as  a steadyrest.  The  reamer  can  be  best  driven 
by  power.  A chucking  or  hand  reamer  for  parallel-sided  holes  Is 
made  with  three  equally  spaced  and  fully  relieved  cutting  lands 
midway  between  two  of  which  Is  a narrow  unrelieved  land  which 
acts  as  a steadyrest. 


The  stand  holds  portable  and  elec- 
tric drills  so  as  to  adapt  them  to 
precision  work.  The  drill  may  be 
easily  clamped  on  the  sliding  head  of 
the  stand,  and  fed  to  the  work  by 
means  of  a hand  lever.  The  height 
of  the  drill  above  the  table  is  adjusted 
by  sliding  the  head  on  the  vertical 
column.  The  base  is  provided  with 
T-slots.  The  stand  is  adapted  to  auto- 
mobile garage  and  repair  shop  work, 
and  holds  I or  )-ln.  portable  electric 
drills.  Weight,  68  pounds. 


Grinding  Machine,  Hob,  Automatic,  Motor-Driven,  No.  SIS. 
H.  E.  Harris  Engineering  Co.,  Bridgeport.  Conn. 

"American  Machinist,”  February  2,  1922. 


Welding  Outfit,  Garage,  Acetylene,  “American,"  No.  55. 

Alexander  Mllburn  Co..  Baltimore,  Md. 

"American  Machinist.”  February  2,  1922. 


The  machine  grinds  either  right-  or  left- 
hand  helical  flutes,  and  sharpens  form  cut- 
ters, Curvex  cutters  or  gear  cutters,  singly 
or  in  gangs.  The  head  and  motor  can  be 
swiveled  about  the  wheel  center  line.  Be- 
sides the  1-hp.  motor  driving  the  spindle, 
a J-hp.  motor  drives  the  table,  the  indexing 
mechanism,  the  work-rotating  mechanism, 
and  the  pump.  A helix  can  be  cut  on  work 
8 in.  In  diameter  to  47  deg.  either  right  or 
left.  The  Indexing  head  Is  heavier  than 
formerly  with  longer  bearings  farther 
apart.  The  machine  will  index  from  2 to  26 
divisions.  Controls  located  at  the  front, 
can  be  adjusted  while  the  wheel  Is  running. 
Table  feed,  28  It.  per  minute. 


The  outfit  Is  Intended  for  both 
welding  and  carbon  burning  and 
is  packed  in  a fiber  carrying 
case.  The  “American”  torch  is 
16  In.  long,  and  of  the  balanced- 
pressure  type.  The  gas  tubes  are 
made  of  seamless  tubing,  while 
the  torch  head  Is  made  from  solid 
wrought  brass.  All  mixing  of  the 
gases  occurs  in  the  tip.  The 
torch  is  provided  with  five  tips  of 
different  sizes.  The  outfit  includes 
hose  and  connections,  welding 
rods  and  flux,  goggles,  gloves 
and  a lighter. 


Beamer,  Expansion,  Spiral-Fluted 

Pratt  & Whitney  Co,  Hartford,  Conn. 

“American  Machinist.”  February  2.  1922. 


The  adjustment  provides  a range 
of  sizes  for  each  reamer.  The  hel- 
ical flutes  give  free  and  clean  cut- 
ting action.  The  helical  blades  pass 
safely  over  the  corners  of  keyways. 

The  reamer  is  equipped  with  a 
locknut  to  hold  the  size,  and  a 
safety  stop  which  prevents  over-expansion  and  indicates  the  max 
lmum  limit.  The  reamers  are  made  In  all  the  regular  sizes. 


Engraving  Machine,  Motor-Driven,  No.  1-S 
George  Gorton  Machine  Co.,  Racine,  Wis. 

"American  Machinist,"  February  2,  1922. 


The  machine  is  heavier  and  has  a 
greater  capacity  than  the  former 
machines ; it  cuts  dies,  steel  stamps 
and  large-size  letters  in  steel,  brass 
and  cast  iron.  The  pantograph  is  ad- 
justable to  give  a ratio  of  reduction 
of  from  1:1  to  6:1,  or  a larger  panto- 
graph may  be  furnished  having  a re- 
duction of  2:1  down  to  8:1.  Lontri- 
tudlnal  table  travel,  17J  in.  Saddle 
crossfeed,  8}  in.  Speed  1,800  to  8.000 
r.p.m.  Table,  10  in.  wide.  30  in.  long. 
Depth,  48  in.  Width,  60  in.  Height,  68 
in.  Weight,  1,800  lb.  Export  box, 
148  cu.  ft. 


Gages,  Square-Anvil,  “Trusform” 

Pratt  & Whitney  Co,  Hartford,  Conn. 

“American  Machinist,”  February  2,  1922. 


In  the  adjusting  and  locking  de- 
vice two  opposed  headless  set- 
screws in  the  frame  pull  against 
each  other.  Square  anvils  permit 
of  working  up  to  a shoulder,  and 
give  a larger  wearing  surface. 
This  type  of  anvil  is  interchange- 
able with  the  round-head  type,  and 
new  anvils  may  be  substituted  at 
any  time. 


Grinding  Machine,  Internal,  “Hydroll” 

Greenfield  Tap  and  Die  Corporation,  Greenfield,  Mass. 
“American  Machinist."  February  2,  1922. 


High  "traverse  speeds  are  em- 
ployed on  the  machine.  The  wheel 
spindle  is  carried  on  a slide  con- 
trolled by  a feed  screw  calibrated 
for  feed  increments  of  0.011025  in. 

The  work  table  reciprocates  upon 
ways  and  carries  a work  head  for 
holding  and  rotating  the  piece. 

The  table  traverse  speed  is  con- 
trolled by  the  regulation  of  a sen- 
sitive throttle  valve.  For  large 
bearing  races  with  straight  holes, 
a special  workhead  is  provided.  A 
single  hand  lever  controls  all  table 
motions.  A pedal  is  used  to  stop  and  start  the  work.  Table 
speeds,  2 to  30  ft.  per  minute. 


Clip,  paste  on  3 x 5-in.  cards  and  file  as  desired 
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Machine  Tools  Wanted 


lib,  Lake  Wales — The  Johnson  Motor 
Co.,  (automobile  repairs),  A.  Johnson,  Mgr. 
— machine  shop  equipment  and  machinery, 
(used). 

Fla,  Olds  mar — Oldsmar  Mfg.  Co. — ma- 
chine shop  and  foundry  equipment. 

Os,  Colnmbus— T.  Huston  Mfg.  Co. — 30th 
St,  C.  R.  Medley,  Pres. — one  24-  to  30-la 
engine  lathe,  equipped  with  taper  attach- 
ment. four-jaw  chuck,  steady  rest,  ate. 
(used.) 

Md,  Baltimore — C.  E.  Stevens  Bros, 
Inc,  124  Hopkins  Place,  (manufacturer  of 
bags) — lathe,  12-  orl3-in.  swing  (used). 

N.  Y,  Falconer — Progressive  Machine 
Co,  West  Main  St. — lathes,  drilling  ma- 
chines, power  presses  and  other  machine 
shop  equipment. 

X.  Y,  Gooverneor — The  Gouverneur 
Welding  & Machine  Wks,  Park  St,  F. 
Scozzafava,  Purch.  Agt. — acetylene  weld- 
ing outfit  suitable  for  heavy  work,  also 
small  used  18  in.  hand  lathe. 

N.  Y,  Jamestown — Third  & Lafayette 
St.  Garage,  S.  G.  Robbins,  Pres. — machin- 
ery, tools  and  equipment. 

X.  Y.,  Xew  York — Hopp  Bros,  182  West 
14  th  St. — 3 power  shears  and  1 38  in. 
square. 

X.  Y,  Niagara  Falls — F.  Tanbellini,  2461 
Cudaback  Ave. — tools  and  machinery  for 
proposed  garage  and  repair  shop. 

X.  Y„  Oleen — Lucas  St  Marra,  33  North 
1st  St. — machine  tools  and  equipment  for 
improved  auto  garage  and  repair  shop. 

X.  Y,  Backet  Harbor — R.  Gowing  Co, 
Main  St,  (boat  manufacturer),  R.  Gowing, 
Purch.  Agt. — 14-16  In.  back  geared  engine 
lathe  and  upright  post  drill,  (new  or  used). 

X.  Y„  Weotover— Boland  St  Bartlett 
(machine  shop  and  garage),  C.  Bartlett,  131 
Hawley  St,  Binghamton,  Purch.  Agt. — com- 
plete machine  tool  equipment  for  motor  re- 
pair station. 

O,  Columbus — The  Carroll-Thompson 
Co,  666  East  Long  St,  J.  L.  Thompson, 
Pres. — one  grinder  for  service  station. 

O,  colnmbus— Snyder  Auto  Co,  70  South 
4 th  St,  H.  B.  Snyder,  Purch.  Agt. — one 
drill  press,  one  grinder  and  2 or  3 raised 
racks  for  turning  over  autos  for  repairing. 

O,  Colnmbus — C.  Zimmerman  Sc  Sons 
Co,  269  Broad  St,  P.  Seeds,  Service  Mgr. — 
lathe,  grinder  and  new  equipment  for  serv- 
ice garage. 

O,  Paine* Tine — The  Ohio  Mfg.  Co. — small 
circular  shear. 

Fa,  Grove  City — P.  Hassel — machinery 
and  equipment  for  garage  on  Metcer-Grove 
City  Pike. 

Pa,  PhUa. — C.  B.  Leonard,  2429  West 
Allegheny  Ave,  (machinist) — lathes,  bor- 
ing machines,  milling  cutters,  etc. 

Pa.  Phlla. — The  Pennsylvania  R.R.,  18th 
and  Filbert  Sts,  S.  Porcher,  Purch.  Agt. — 
small  machine  tools  and  number  of  riveters. 

Pa,  Pittsburgh — The  Flannery  Bolt  Co, 
Vanadium  Bldg. — 1|  in.  Landis  bolt  cutter. 

Pa.  Sharon — New  Bell  Garage,  South 
Irvine  Ave. — machinery  and  equipment  for 
garage. 

P»„  SharpeevIUe— L.  Moderelia — tools, 
machinery,  etc,  for  small  auto  shop,  also 
air  compressor  and  tire  shop  equipment. 

Va,  Richmond — A.  Reeves,  311  West 
Broad  St. — grinding  machines  and  lathe. 

Win,  Osse— C.  J.  Amundson— equipment 
and  machinery  for  auto  repair  shop. 

Win,  Milwaukee — American  Sheet  Metal 
Works,  265  Lake  St,  C.  Koch,  Purch.  Agt. 
— power  punch  for  19  gage  plate. 

Win,  Milwaukee — F.  R.  Dengel  Mfg.  Co, 
336  4th  St.,  plumbing  supplies— additional 
machine  tools  including  lathe  and  drill 
preen. 

Wla,  Milwaukee — Wisconsin  Grey  Iron 
Fdry.  Co,  39th  Ave.  and  Burnham  St,  J.  A. 
Burke,  Purch.  AgL— several  electric  power 
molding  machines 


Win,  Plymouth — The  Central  Garage,  C. 
C.  Arndt,  Secy. — small  power  machinery 
and  equipment  for  auto  repairs. 

Ont,  Chatham — Weaver  Mfg.  Co,  Rich- 
mond St,  W. — tools  and  machinery  for  the 
manufacture  of  garage  equipment. 

Ont,  Kingston — T.  Watson  Co,  Ltd. — 
equipment  for  machine  shop  and  foundry 
and  for  the  manufacture  of  concrete  mixers, 
crushers,  and  road  machinery,  Including 
steel  working  machinery,  lathes,  drills,  etc. 

Out.,  Kitchener — R.  Klein schmldt,  Fred- 
erick St. — equipment  for  new  garage  and 
repair  shop. 

Que,  Montreal — A.  Brabant,  88  Shannon 
St,  equipment  for  garage  and  repair  shop. 

Ont,  Ottawa — The  Board  of  Control, 
City  Hall,  A.  F.  Macallum,  Engr. — Will  re- 
ceive bids  until  May  30,  one  variety  saw, 
one  Buzz  planer  or  joiner,  one  Ball  thread- 
ing machine,  one  Universal  tool  and  cutter 
grinder,  one  power  forcing  press,  one 
Scleroscope,  one  combination  gas  furnace, 
one  kerosene  asphalt  tool  heater,  two  2)  In. 
diameter  Ingersoll-Blaiid  drills,  one  small 
portable  gasoline  operated  air  compressor, 
one  quarry  jackhammer  or  hammer  drill. 


Machinery  Wanted 


Fla,  Loughman— The  Everglades  Cy- 
press Co,  J.  W.  Tucker,  Mgr.— engines, 
sawmill  equipment  and  machinery. 

Fla.,  Tilton — Thorn  Reed  Lumber  Co, 
address,  H.  P.  Thorn,  Martlnsburg,  W.  Va, 
Purch.  Agt. — woodworking  machinery  for 
the  manufacture  of  spokes,  axe  handles, 
etc. 

Oa,  Macon — Willingham  Sash  St  Door 
Co,  O.  P.  Willingham,  Jr,  VIce-Pres.— one 
48-in.  or  49-in.  sander,  late  type. 

Ga,  Savannah — Georgia  Cane  Syrup  Co, 
103  West  43rd  St. — machinery  for  bottling 
syrup,  hot  syrup  filters,  etc. 

Ill,  Elksvllle — The  Journal,  (newspaper) 
— power  paper  cutter. 

Kan,  Neosha  Fall* — The  Post — news- 
paper press.  Job  press  and  equipment. 

Ky,  SadleTllle — New  Eva  Milling  Co, 
W.  W.  McCabe,  Pres. — machinery  and 
equipment  for  mill  (feed,  grain,  etc.). 

Mich,  Cathro — L.  Austin — shingle  mill. 

Mich.,  Detroit — The  Curtis  Co,  Lafa- 
yette BBvd. — miscellaneous  presses  and 
printing  machinery. 

Minn,  Minneapolis — Bd.  Educ,  305  City 
Hall,  G.  F.  Womrath,  Business  Supt,  will 
receive  bids  until  May  25,  refrigerating 
machinery  for  Northeast,  Roosevelt  Junior 
and  Jordan  Junior  High  Schools. 

Mian,  Walker — The  Walker  Creamery, 
C.  B.  Rausch,  Prop. — 5 or  7 hp.  motor,  line- 
shaft,  hangers,  pulleys  and  belting;  2 gal- 
vaninzed  Iron  storage  tanks.  4 x 2 x 10  ft 
and  2 x 2 x 8 ft.  respectively,  also  one 
water  pump  with  motor. 

Mo,  Joplin— C.  L.  Clark,  2402  Empire 
St,  (machinery  dealer).  H.  Johnston, 
Purch.  Agt. — heavy  belting,  shafting  for 
concentration  mill  for  mines. 

Mo,  JopUn — The  Labor  Tribune,  4th  and 
Toplin  Sts,  D.  Grafton,  Purch.  Agt. — 8 
column  power  press  for  dally  newspaper 
also  3 linotype  machines. 

Mo,  Kansas  City — Fuller  A McCUntock, 
Produce  Exchange  Bldg,  J.  R.  McCUntock, 
Purch.  Agt. — traveling  cranes,  water  tube 
boilers,  water  wheels,  large  high  duty  air 
compressors,  crank  and  fly  wheel  pumping 
engines,  radial  block  stacks,  stokers,  cen- 
trifugal pumps  and  coal  handling  equip- 
ment. 

Mo,  Kansas  Pity— -J.  M.  Pate,  Andover 
7 — Universal  woodworking  machine. 

N.  C„  Goldsboro— The  Utility  Mfg.  Co, 
J.  L.  Borden,  Pres. — new  machinery  for 
proposed  veneering  plant. 

N.  C,  High  Point — Ellison  Furniture  Co, 
O.  H.  Ellison,  Purch.  Agt. — woodworking 
machinery,  including  carving  spindle, 
mortising  machine  and  dove-taller. 

X.  C,  Mt.  Pleasant — A.  M.  HatthCOCk — 
flour  mill  machinery. 


N.  C,  Shelby — A.  P.  Weathers — Ice  mak- 
ing and  cold  storage  plant  machinery  and 
equipment 

N.  J,  Clayton — C.  Haegle,  (machinist) — 
one  nickel  plating  outfit  with  attachments 
complete. 

N.  J,  Newark — Kraeuter  Sc  Co,  Inc, 
663-685  18th  Ave,  attention  of  W.  H.  Hall. 
■'Hawker"  adjustable  rod  and  dowel  ma- 
chine complete  with  regular  equipment, 
range  of  cutter  head  4-ln.  to  2-in.  diameter. 

N.  Y„  Binghamton— F.  E.  Harris  Co, 
Stack  Bldg. — machinery  and  equipment  for 
extract  factory  on  Griswold  St 

N.  Y,  Buffalo— Republic  Light  Heat  Sc 
Power  Co,  173  Wlnspear  Ave. — drilling 
machinery,  cables,  etc,  for  use  In  exten- 
sive drilling  operations  at  ForestviUe,  N.  Y. 

N.  Y„  Buffalo — Webb  Clean  Sweep  Co, 
Inc,  87  Troup  St. — machinery  for  the  man- 
ufacture of  sweepers,  brooms,  etc. 

N.  Y,  Buffalo— -J.  Zwelling,  222  Mulberry 
St.— equipment  for  sheet  metal  works. 

N.  Y,  CataklU — The  Recorder — flat  bed 
press  for  power  equipment 

N.  Y,  Endlcott — Interstate  Limestone 
Corp,  E.  E Kellogg.  Little  Meadows,  Pa, 
Purch.  Agt — machinery  for  making  con- 
crete blocks  and  bricks ; special  forms  and 
shapes  for  building  tiles ; mixer  and  tamper. 

N.  Y,  Foreatvllle,  (Chautauqua  Co.) — 
Arkwright  Natural  Gas  Co. — well-drilling 
machinery,  bits,  cables,  pipe  and  other 
miscellaneous  equipment  for  drilling  opera- 
tions. 

N.  Y,  Gonverneor — The  Love  Sc  Love  Co, 
Barnes  St,  manufacturer  of  truck  bodies, 
H.  Love,  Purch.  Agt. — woodworking  ma- 
chinery for  the  manufacture  of  automobile 
truck  bodies,  also  forge  and  blower. 

N.  Y .,*  Hnrrlsonvllle — The  Gazette— one  17 
column  newspaper  power  press. 

N.  Y,  Mergnretvllle— The  News — news- 
paper power  press. 

N.  Y„  Mount  Morris— Mount  Morris 
Canning  Co. — semi-automatic  apple  and 
fruit  paring  machines,  also  other  canning 
factory  machinery  and  equipment. 

N.  Y,  New  York — Young  & Hyde,  Pro- 
duce Exchange  Bldg,  (contracting  engi- 
neers)—-2  hand  power  shears,  portable,  to 
cut  12  in.  beams. 

N.  Y,  Niagara  Falls— E.  V.  Nutting,  449 
10th  St. — machinery,  tools  and  equipment 
for  plating  works. 

N.  Y,  Pike— C.  Ellis— cooling  machine, 
8 x 6 x 10-ft.  for  market. 

N.  Y,  Pulaski — J.  W.  Bonney — $1,600 
worth  of  wood  working  tools  and  equip- 
ment. 

S.  v„  Kocheater — The  Rocnester  Gas  A 
Electric  Corp,  Clinton  Ave.,  N„  J.  P. 
Haftenknapp,  Engr.— miscellaneous  equip- 
ment for  proposed  liquid  gas  pumping  sta- 
tion. 

N.  Y„  Watertown — The  International 
Burr  Corp,  500  Newell  St.,  F.  W.  Aiken, 
Purch.  Agt. — special  machinery  for  the 
manufacture  of  newly  patented  pulp  stone 
grinding  burr. 

O,  Cleveland — City  of  Cleveland,  c/o 
Purchasing  Dept,  is  receiving  bids  until 
June  1,  for  2 industrial  trucks  and  charg- 
ing apparatus  for  the  new  public  hall. 

O,  Cleveland — King  Tool  Grinding  Co.- 
small  machinery  and  tools. 

O,  East  Columbus — W.  C.  Hardy  ft  Co, 
James  Pike — concrete  block  making  ma- 
chinery. 

Pa,  Phlla. — J.  B.  Connors.  60S  East  In- 
diana Ave..  (dryers  and  weavers) — addi- 
tional machinery  for  new  dye  house. 

Pa,  Phlla. — Fay.  Kaiser  ft  Sailer  Inc, 
Front  and  Clearfield  Sts,  silk  and  wool 
manufacturers,  I*.  A.  Fay,  Mgr. — carders, 
looms,  feeders,  drawing  frames  and  other 
machinery. 

Pa,  Phlla — The  Hensel  Colllday  Co,  I2th 
and  Wood  Sts,  manufacturer  ribbons,  silks, 
etc. — delivery  systems  conveyors,  chutes, 
feeders,  looms,  roving  frames,  unproved 
twisters,  etc 

Pa,  Phlla — I.  J.  Horstman  Co,  316  Flu- 
water  St,  manufacturer  of  woolen  goods— 
carders,  roving  frames.  Improved  twisters, 
etc. 
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Rise  and  Fall  of  Market 

Advances — Metals  show  added  demand  and  prices  move 
up  along  the  list,  electrolytic  copper  now  quoted  at  14c.,  lead 
at  6c.,  copper  sheets  at  19.76c.,  and  babbitt  metal,  fair  grade, 
at  30.80c.  Pig  iron  is  quoted  from  $1  to  $4  higher.  Brass 
rods  at  Cleveland,  advance  50c.  Old  metals  show  large  gains 
in  New  York  and  Cleveland,  heavy  copper  at  1.76c.  higher, 
and  tea  lead  quoted  at  4c.  Washers  advance  60c.  to  1.26c. 
at  New  York.  Castings  are  firm. 

Declines — A leading  dealer  in  shop  supplies  cuts  quo- 
tations on  machine  bolts,  lag  screws  and  rivets. 


I Galvanized  steel  sheets: 

Nos.  10  and  11.  3. 15 

4 

Nos.  12  and  14. 

3.25 

' 4 

Nos.  17  and  21. 

3.55 

4 

Nos.  22  and  24. 

3.70 

4 

No.  26 

3.85 

5 

No.  28 

4.15 

5 

IRON  AND  STEEL 


PIG  IRON  — Per  gross  ton  — Quotations  compiled  by  The 
Matthew  Addy  Co.: 

CINCINNATI 

No.  2 Southern $25.52 

Northern  Basic 25.02 

Southern  Ohio  No.  2 22.50 

Ni'.W  YORK — 1 idewater  Delivery 

Southern  No.  2 (Silicon  2.25  to  2.75) 28.56 

BIRMINGHAM 

No.  2 Foundry 17.50 

PHILADELPHIA 

Eastern  Pa.,  No.  2x,  2.25-2.75  sil 26.56 

Virginia  No.  2 28  34 

Basic 23. 50@25.50 

Grey  Forge 25.00 

CHICAGO 

No.  2 Foundry  local 22.50@24.00 

No.  2 Foundry,  Southern,  sil  2.25 @ 2.75 24. 17 

PITTSBURGH,  including  freight  charge  from  Valley 

No.  2 Foundry 24.16 

Basic 25 .00 

Bessemer 26.96 

IRON  MACHINERY  CASTINGS— In  cents  per  pound: 


Pittsburgh.  . . 
Philadelphia  . 

Atlanta 

Detroit 

Birmingham. 

Denver 

New  Orleans. 
Minneapolis  . . 
New  York..  . , 
Cincinnati.  . . , 
Cleveland.. . . 
Chicago 


Light 

Medium 

Heavy 

9.0 

6.0 

3.0 

8.5 

5.0 

3.0 

5.5 

4.5 

4.0 

7.0 

4.5 

3.0 

12.0 

6.5 

3.0 

8.0 

6.0 

5.0 

6.0 

4.5 

3.5 

9.0 

6.0 

4.5 

9(ai 1 0 

6.0 

3.0 

6.0 

5.0 

4.5 

6.75 

4.5 

2 6 

5.0 

4.5 

3.5 

SHEETS — Quotations  are  in  cents  per  pound  in  various  cities 
from  warehouse;  also  the  base  quotations  from  mill: 


Blue  Annealed 

Pittsburgh, 

Large 

Mill  Lots 

New  York 

Cleveland 

Chicago 

No.  10 

2 40 

3.48 

3.15 

3.38 

No.  12 

2.45 

3.53 

3.20 

3.43 

No.  14 

2.50 

3.58 

3.25 

3.48 

No.  16 

2.70 

3.68 

3.35 

3.58 

Black 

Nos  17  and  21. 

3.00 

4.15 

3.55 

4.  10 

Nos.  22  and  24. 

3.05 

4.20 

3.60 

4.  15 

Nos.  25  and  26. 

3.10 

4 25 

3.65 

4.20 

No.  28 

3.15 

4 35 

3.90 

4.30 

WROUGHT  PIPE — The  following  discounts  are  to  jobbers  for 
carload  lots  on  the  latest  Pittsburgh  basing  card: 


Inches 
1 to  3. . . . 


BUTT  WELD 


Black 

Galv. 

Inches 

Black 

71 

58} 

! to  1} 

..  44} 

LAP  WELD 

64 

51} 

2 

..  39} 

68 

55} 

2}  to  4 

..  42} 

65 

51} 

4}  to  6 

..  42} 

64 

50} 

7 to  12 

. . 40} 

2- 64  514  2 39* 

2J  to  6 68  55*  2}  to  4 42* 

7 to  8 65  514  41  to  6 421 

9 to  12 64  501  7 to  12 401 

BUTT  WELD,  EXTRA  STRONG,  PLAIN  ENDS 

Itol} 69  574  }toli 44} 

2 to  3 70  58} 

LAP  WELD,  EXTRA  STRONG,  PLAIN  ENDS 


2;  • ■ • 62  50}  2 40}  27} 

2*  «>  * 66  54}  2}  to  4 43}  31* 

|4  to  6 65  53}  4}  to  6 42}  304 

7 to  8 61  47}  7 to  8 35}  23} 

9 to  12 55  41}  9 to  12 30}  18} 

Malleable  fittings.  Classes  B and  C,  Banded,  from  New  York 
stock  sell  at  net  list.  Cast  iron,  standard  sizes,  20-5%  off. 

WROUGHT  PIPE — Warehouse  discounts  as  follows: 

New  York  Cleveland  Chicago 
Black  Galv.  Black  Galv.  Black  Galv. 
1 to  3 in.  steel  butt  welded.  66%  53%  60}%  47}%  62}%  48}% 
2}  to  6.ui.  steel hp  welded.  61%  47%  58}%  44}%  59}%  45}% 
Malleable  fittings.  Classes  B and  C,  Banded,  from  New  York 
stock  sell  at  list  less  10%.  Cast  iron,  standard  sizes,  32-5%  off. 

^MISCELLANEOUS — Warehouse  prices  in  cents  per  pound  ia 

_ . New  York  Cleveland  Chicago 

Open  hearth  spring  steel  (base)  . 4.00  6 00  4 50 

Spring  steel  (light)  (base) 8.00  6.00  6.00 

Coppered  Bessemer  rods(base)..  7.00  8 00  6 03 

H°°P  steel 3.38  2.81  3M3 

Cold  rolled  strip  steel 6.25  8 2 5 6 35 

Footplates  4.70  4.66  4.98 

Cold  finished  shafting  or  screw. , 3.35  3.JOO  3.30 

Cold  finished  fiats,  squares 3.85  3.50  3 80 

Structural  shapes  (base) 2.58  2.41  2.38 

Soft  steel  bars  (base) 2.48  2.31  2. 28 

Soft  steel  bar  shapes  (base) 2.48  2.31  2.28 

Soft  steel  bands  (base) 2.98  ....  2.88 

Tank  plates  (base) 2.58  2.41  2 38 

Bar  iron  (2  00@2.10  at  mill). ..  2.48  2 21  2 28 

Drill  rod  (from  list) 55@00%  55%  50% 

Electric  welding  wire: 

f* 8.00 12@1J 

6.50 11@12 

A to  4 6.25 10@11 


METALS 


Current  Prices  in  Cents  Per  Pound 

Copper,  electrolytic  (up  to  carlots),  New  York 

Tin,  5-ton  lots.  New  York 

Lead  (up  to  carlots),  St.  Louis,  5.40 ; New  York. ... . .. 

Zinc  (up  to  carlots),  St.  Louis,  5.27};  New  York 

Aluminum,  98  to  99%  ingots,  1-15  New  York  C,eve,and 

ton  lots 19.20  20.00 

Antimony  (Chinese),  ton  spot 6.25  7.50 

Copper  sheets,  base 19.75  20.00 

Copper  wire  (carlots) 14@14.50  16.50 

Copper  rods  (ton  lots) 18.25  21.50 

Copper  tubing  (100-lb.  lots) 21.75  23.00 

Brass  sheets  (100-lb.  lots) 16.25  17.50 

Brass  tubing  (100-lb.  lots) 19.00  19.00 


14.00 

32. 25 

6.00 

5.62} 

Chicago 

18.00 

6.25 

23.00 

16. 25 
19.50 
23.00 
18.75 
20.  SO 
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M ET  ALS— -Continued 

Brass  rods  (1,000-lb.  lots) 

. 13.75 

15  50 

15.75 

Brass  wire  (carlots) 

. 16.25 

17.75 

Zinc  sheets  (casks) 

. 8.00 

17.25 

15.75 

Nickel  (ingot  and  shot),  Bayonne,  N.  J.  36.00 

Nickel  (electrolytic),  Bayonne,  N.J 

39.00 

Solder  (J  and  I),  (caselots) 

. 23.00 

.22.00 

19  fO 

Babbitt  metal  (fair  grade) 

35.00 

40.75 

36.00 

Babbitt  metal  (commercial) 

IS.  50 

15.50 

9.03 

SPECIAL  NICKEL  AND  ALLOYS— Price  in  cents  per  lb. 

Malleable  nickel  ingots 45 

Malleable  nickel  sheet  bars 47 

Hot  rolled  rods.  Grades  “A”  and  “C”  (base) 50 

Cold  drawn  rods,  Grades  “A”  and  “C”  (base) 60 

Copper  nickel  ingots 37 

Hot  rolled  copper  nickel  rods  (base) 45 

Manganese  nickel  hot  rolled  (base)  rods  “D” — low  manganese  54 
Manganese  nickel  hot  rolled  (base)  rods  “D” — high  manganese  57 
tfase  price  of  monel  metal  in  cents  per  lb.,  f.o.b.  Bayonne,  N.J.:, 

Shot 32.00  Hot  rolled  machined  rods  (base). . . 48.00 

Blocks 32.00  Hot  rolled  rods  (base) 40.00 

Ingots 38.00  Cold  drawn  rods  (base) 50.00 

Sheet  bars. . . 40.00  Hot  rolled  sheets  (base) 45.00 

OLD  METALS — Dealers’  purchasing  prices  in  cents  per  pound: 

New  York  Cleveland  Chicago 

Copper,  heavy, and  crucible 11.75  11.75  10.25 

Copper,  heavy,  and  wire 11.00  11.00  9.25 

Copper, light,  and  bottoms 9.50  9.00  8.25 

Lead,  heavy 4.50  4.50  3.65 

Lead,  tea 4.00  3.25  3.00 

Brass,  heavy 6.25  5.00  8.00 

Brass,  light 5.25  4.50  4.75 

No.  1 yellow  brass  turnings 5.75  5.50  5.00 

Zinc 3. CO  3.00  2.50 

TIN  PLATES — American  Charcoal  Plates — Bright — Cents  per  lb. 


“AAA"  Charcoal  Melyn  Grade: 
IC,  20x28,  112  sheets 

IX,  20x28,  112  sheets. 

“A"  Charcoal  Allaways  Grade: 
IC  20x28,  112  sheets. 

IlC  20x28,  112  sheets. 


Prime,  20x28  in. 
100-lb.,  112 

IQ  111 


Small  lots,  8-lb.  Coating: 

100-lb.,  14x20 

IC,  14x20 


Terne  Plate 


New 

York 

Cleve- 

land 

Chicago 

20.00 

23.00 

18.25 

21.00 

18.50 

20.90 

17.00 

20.00 

t 

16.00 

18.75 

17.00 

19.60 

12.50 

12.80 

11.00 

11.40 

14.50 

14.80 

7.00 

7.25 

5.60 

5.85 

7.25 

7.40 

MISCELLANEOUS 


New  York 


Cotton  waste,  white,  per  lb. .. . 80.071@80.10  go.  12 

Cotton  waste,  mixed,  perl  b 055@.09  . 09  . 09 

Wiping  cloths  per  M.,  131x131 50.00  55.00 

Wiping  cloths  per  M.,  13 Jx20J . 55.00  65.00 

Sal  soda,  100  lb.  lots 2.80  2.50  2.65 

Roll  sulphur,  360  lb.  bbl.,  per  100 

lb 2.85  3.25  3.50 

Linseed  oil,  per  gal.,  5 bbl.  lots. . . .95  .95  1.04 

White  lead,  dry  or  in  oil 1001b.  kegs.  New  York,  12 .25 

Redlead,  dry lOOib.kegs.  New  York,  12. 25 

Red  lead,  in  oil lOOib.kegs.  New  York,  13 . 75 

Fire  clay,  per  75  lb.  bag .80  1.00 

Coke,' prompt  furnace,  Connellsville. . .per  net  ton  ?3.25@?3.50 
Coke,  prompt  foundry,  Connellsville..  .per  net  ton  84.25@84.75 


Chicago 
30. 12 
.09 

55.00 

65.00 
2.65 


SHOP  SUPPLIES 

Current  Discounts  from  Standard  Lists 

New  Cleve- 
York  land  Chicago 

Machine  Bolts: 

All  sizes  up  to  1x30  in 60-10%  60-10%  60% 

li  and  I}x3  in.  up  to  12  in 60%  60-10-10%  60-10% 

With  cold  punchad  sq.  nuts 40%  

With  hot  pressed  hex.  nuts  up  to  1x30 

in.  (plus  std.  extra  of  10%) ,. . 45%  . .84.00  off 

Button  head  bolts,  with  hex.  nuts 30%  83.90  net  

Hex.  head  and  hex.  nut  bolts 35%  65-5% 

Lag  screws,  coach  screws 60-5%  60-5% 

Square  and  hex.  head  cap  screws 75—10%  75%  70-10% 

Carriage  bolts,  up  to  tin.. n 30  in 45%  60%  50-5% 

Bolt  ends,  with  hot  pressed  nuts 55%  55% 

Tap  bolts,  hex.  heads +10-15% 

Semi-finished  nuts  I and  larger 70%  75-5%  80% 

Case-hardened  nuts 65%  

Washers, cast  iron,  Jin.,  per  1001b.  (net)  85.00  83.50  83-50 

Washers, cast  iron, fin.per  100  lb.  (net)'  5.00  3.50  3.50 

Washers,  round  plate,  per  100  lb.  Offlist  5.00  ....  J.50  net 

Nuts,  hot  pressed,  sq.,  per  100  lb.  Offlist  3.25  3.50  4.00 

Nuts,  hot  pressed,  hex.,  per  1001b.  Offlist  3 25  3.50  4.00 

Nuts,  cold  punched,  sq., per  1001  b.Off list  3.25  3.50  4.00 

Nuts,co!d punched, hex., per  lOOlb.Off list  3.25  3.50  4.00 

Rivets: 

Rivets,  A in-,  dia.  and  smaller 60-10%  70%  60-10% 

Rivets,  tinned 60-10%  70%  4Jc.  net 

Button  heads  3-in.,  J-in.,  1x2  in.  to  5 

in.,  per  100  lb (net)  83.70  83.25  83-00 

Cone  heads,  ditto (net)  3.80  3.35  3.10 

1§  to  l}-in.  long,  all  diameters, 

EXTRA  per  1001b 0.25  0.15 


83.50 
3.50 
8. SO  net 
4.00 
4.00 
4.00 
4.00 

60-10% 
4Jc.  net 


I in.  diameter 

..  EXTRA  0.15 

0.15 

§ in.  diameter 

. . EXTRA  0.50 

0.50 

1 in.  long,  and  shorter.. . 

..  EXTRA  0 50 

0.50 

Longer  than  5 in 

..  EXTRA  0 25 

0.25 

. . EXTRA  0.50 

0.50 

Countersunk  heads 

..EXTRA  0.35 

83.35  base 

Copper  rivets 

60-5% 

50%  50-10% 

Copper  burs 

40% 

50%  

Lard  cutting  oil  (50  gal.  bbl.)  per  gal. 
Machine  oil,  lubricating,  (50  gal.  bbl.) 

per  gal 

Belting — Present  discounts  from  list  in 
fair  quantities  (I  doz.  rolls) 

Leather: 

Light  grade 


80  50  80.671 


50%  50—5%  60-10% 


Medium  grade \ 40-5%  40-10-21% 


Heavy  grade 35% 

Rubber  and  duck: 

First  grade 60-5% 

Second  grade 60-10-5% 

Abrasive  materials — In  sheets  9x11  in.: 

No.  1 grade,  per  ream  of  480  sheets. 


50-10%  40  10% 
60-5%  60-5% 


Emery  paper 


Flint  cloth,  regular  weight,  width  3 1 
in.,  No.  1 grade,  per  50  yd.  roll, 
Emery  discs,  6 in.  dia..  No.  1 grade, 
per  100. 

Paper 

Cloth 


85.84 

83.85 

86.48 

8.80 

11.00 

8.80 

27.84 

32.75 

29.48 

4.50 



4.95 

1.32 

1.49 

3.02 

.... 

3.20 
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Pa.,  Phlla. — The  Kaufman  Plush  Co., 
Greene  Lane  and  Venice  St. — automatic 
weaving  machines,  automatic  cleaning 
trunks,  revolving  flat  cards  and  other  ma- 
chinery. 

Fa..  Phlla. — B.  Nason  Baking  Co.,  Knorr 
and  Torresdale  Ave. — conveyor  system  and 
additional  baking  machinery. 

Pa.,  Phlla. — The  Phlla.  Chair  Exchange. 
6th  and  Vine  Sts.,  manufacturer  of  chairs 
and  furniture — one  sticker  and  one  large 
veneer  press. 

Pa,  Sharon — A.  Hromyak — air  compres- 
sor, tools  and  machinery  for  small  auto- 
mobile service  station. 

S.  C.,  Florence— -L.  Tyler — box  making 
machinery,  (new  or  used). 

S.  c,  Liberty — Beverly  Stone  ft  Sand  Co., 
Inc.. — belt-driven  air  compressor,  approxi- 
mately 800-cu.  ft.,  100  lb.  pressure. 

Tenn.,  Knoxville— Duncan  Machy.  Co., 
Dempster  Bldg.,  721  North  Central  Ave. — 
one  hardwood  flooring  machine ; end 
matcher  for  hardwood  flooring ; 42  In.  band 
re-sawing  machtne ; 800  cu.ft.  belt-driven- 
air  compressor ; 5 to  50  h.p.  60-cycle,  3 
hase,  440-volt  motors  and  100  and  150 
,p.,  60-cycle,  3 phase,  2200-volt  motors. 
(Motors  rebuilt  or  used,  in  good  condition.) 

Tex.,  Beaumont — Stedman  Fruit  Co.,  E. 
Stedman,  Pres. — two  10  x 10  cold  storage 
machines  with  connections. 

Va..  Front  Royal — C.  A.  Ford,  flour  mill 
—complete  machinery  for  small  flour  mill, 
(new  or  used). 

Va.,  Lynchburg  — Lynchburg  Pigments 
Corp.,  W.  A.  Robertson,  Secy,  and  Mgr. — 
paint  grinding  machine,  (new  or  used). 

Vn.,  Norfolk — Eureka  Bottle  Mfg.  Co., 
F.  F.  Priest,  Pres. — bottle  manufacturing 
machinery. 

Va.,  Staunton — C.  W.  Mongold,  (manu- 
facturer of  lime,  brick,  etc.) — machinery  tor 
grinding  lime,  (new  or  used). 

Va.,  Trammel,  (Nora  P.  O.) — The  Sutton 
Lumber  Co. — lumber  mill  machinery  and 
equipment. 

Va„  West  Point— Chesapeake  Corp. — W. 
C.  Gouldman,  Secry. — $75,000  to  $100,000 
worth  of  machinery  for  manufacture  of 
pulp  board  and  paper  specialties. 

Va.,  WythevlUe— Qay-Ola  Bottling  Co., 
J.  L.  Porterfield,  Secy,  and  Mgr.— complete 
line  of  soda  bottling  machinery  and  equip- 
ment. 

W.  Va..  Blueflrld— Amer.  Fruit  Co..  H. 
Charlton,  Vice  Pres,  and  Genl.  Mgr. — ma- 
chinery for  cold  storage  plant  addition. 

W.  Va.,  Piedmont — North  Branch  Coal 
Co.,  P.  N.  Fahey,  Secy. — complete  line  of 
coal  mining  machinery. 

WU„  Kenosha — Buick  Oarage,  915  Salem 
Ave.— gasoline  storage  tank  and  pump. 

Wl*..  Kenosha  — F.  Pietrangell,  803 
Elizabeth  St. — equipment  for  blacksmith 
shop  including  forge,  drill,  grinder. 

WIs.,  Milwaukee — Epstein  Bag  Co.,  616 
Cherry  St. — special  machinery  for  the  man- 
ufacture of  burlap  bags. 

WIs..  Milwaukee— Lighthouse  Superin- 
tendent, Federal  Bldg.,  c/o  M.  M.  Works- 
one  stencil  cutting  machine. 

WIs.,  Milwaukee— Sherman  Produce  Co., 
235  6th  St. — ice  making  machinery,  1 to  z 
ton  capacity. 

WIs.,  Trtppvllle — H.  Wheeler — equipment 
for  proposed  blacksmith  shop  at  Glendale. 

Alta„  Ft.  Mr  Murray — The  McMurray 
Asphaltum  ft  Oil  Co.,  Petrolea,  Ont„  has 
worked  out  process  for  separating  oil  from 
the  sands,  and  plans  to  manufacture  spe- 
cial machinery  and  equipment  and  develop 
their  lands  on  a large  scale.  Receiving 
bids  on  separating  equipment,  pumps,  pip- 
ing and  refining  equipment.  Estimated  cost 
$200,000.  T.  Draper,  c/o  owner,  Engr. 

H.  T..  Maui.  Walluku— P.  W.  Elchinger — 
machinery  and  equipment  for  large  dairy. 

Ont.,  Branisvllle — Culverhouse  Bros. — 
modern  equipment  for  manufacturing  jam. 

Out..  Dnndas — The  Crushed  Stone  Corp. — 
equipment  for  crushed  stone  plant  recently 
destroyed  by  fire. 

Ont..  Dnnnvllle — Dominion  Fabrics.  Ltd. 
— machinery  and  equipment  for  the  manu- 
facture of  fancy  toweling,  overdrapes,  etc. 

Ont..  Galt — Newlnns  Co.,  Ltd. — special 
machinery  and  milling  equipment  for  the 
manufacture  of  various  grades  of  plush. 

Que..  Montreal  East — The  Hochelage 
Cement  Co.,  Ltd. — equipment  for  cement 
plant. 

Ont.,  Preston— Hurlbut  Shoe  Co. — shoe 
making  machinery  and  equipment. 


Ont.,  Smith  Falls — International  Button 
Co. — machinery  for  the  manufacture  of 
buttons. 


Metal  Working  Shops 


Conn.,  New  Britain — C.  D.  Ventlano, 
Church  St.,  has  awarded  the  contract  for 
the  construction  of  a 2 story,  working  shop, 
garage  and  service  station,  on  Church  St. 

Ind.,  Ft.  Wayne — International  Har- 
vester Co.  has  awarded  the  contract  for  the 
construction  of  several  buildings  for  the 
manufacture  of  motor  trucks.  D.  E.  Zim- 
merman, 611  Chestnut  St.,  Engr. 

Md.,  Port  Covington— (Baltimore  P.  O.) 
— The  Western  Maryland  Ry.,  HUlen  Sta., 
has  awarded  the  contract  for  the  construc- 
tion of  locomotive  repair  shops,  here.  Cost 
several  hundred  thousand  dollars.  W,  C. 
Byers,  Pres. 

Mass.,  Springfield — E.  J.  Pinney,  Inc.,  874 
Main  St.,  will  build  a 1 story  100  x 100-ft, 
garage  on  Main  St.  Estimated  cost,  $40,000. 

N,  J,  Melville— Thompson  Machine  Co.  is 
having  plans  prepared  for  the  construction 
of  a 2 story  factory — Estimated  cost.  $150,- 
000.  Fletcher-Thompson.  Inc.,  542  Falr- 
fleld  Ave.,  Bridgeport,  Conn.,  Engrs.  and 
Archts. 

N.  Y„  Jamestown — S.  B.  Robbins,  31 
West  5th  8t„  has  awarded  the  contract  for 
the  construction  of  a 2 story,  80  x 80  ft. 
garage  and  shop  on  4th  and  Lafayette  Sts. 
Estimated  cost,  $40,000.  Noted  Mar.  16. 

N.  Y„  Johnson  City — Boland  ft  Bartlett 
have  awarded  the  contract  for  the  construc- 
tion of  a 1 story,  50  x 150  ft.  machine  and 
repair  shop.  Estimated  cost.  $20,000. 

N.  Y..  New  York— L.  Gold,  2 Rector  St., 
will  build  a 1 story  garage  on  Columbus 
Ave.  between  204th  and  205th  Sts.  Esti- 
mated cost,  $175,000. 

N.  Y.,  New  York — Nlewenhous  Co.,  318 
East  161st  St„  will  build  a 21  story,  60  x 
85  ft.  garage  on  3rd  Ave.  and  160th  St. 
Estimated  cost,  $40,000. 

N.  Y,  New  York— T.  F.  T.  Realty  Co, 
c/o  Seellg  ft  Finkelsteln,  Archts.,  44  Court 
St.,  Brooklyn,  will  build  a 1 story  garage 
on  East  3rd  St.  Estimated  cost,  $75,000. 

N.  V.,  New  York— H.  Weprin,  c/o  V. 
Mayper,  Archt.,  156  40th  St.,  is  having 
plans  prepared  for  the  construction  of  a 2 
story,  100  x 100  ft,  garage  at  412  East 
56th  SL  Estimated  cost,  $50,000. 

O. ,  Cleveland — D.  S.  Blossom,  c/o  A. 
Garfield,  Archt.,  Natl.  City  Bldg.,  has 
awarded  the  contract  for  the  construction 
of  a 2 story  garage  and  service  station  on 
Richmond  Rd.  Estimated  cost  $50,000. 

O,,  Cleveland — The  Champion  Rivet  Co., 
East  108th  St.  and  Harvard  Ave.,  plans  to 
build  a 1 story  factory  addition  on  Dun- 
ham Rd.  Estimated  cost  $50,000.  D.  J. 
Champion,  Pres.  Architect  not  selected. 

O.,  Cleveland — The  Natl.  Bronze  ft  Alum- 
inum Co.,  East  88th  St.  and  Lalsey  Ave., 
has  awarded  the  contract  for  the  construc- 
tion of  a 1 story,  20  x 150-ft..  addition  to 
lta  factory  on  East  88th  St.  and  Lalsey 
Ave.  Estimated  cost  $40,000.  Private 
plana. 

O.,  Cleveland — The  Stone  Improvement 
Co.,  Kirby  Bldg.,  has  awarded  the  contract 
for  the  construction  of  a 1 story  42  x 149 
ft.  garage  on  East  83rd  St.  and  Carnegie 
Ave.  Estimated  cost  $45,000. 

O.,  Cleveland — G.  W.  Walters  Transfer 
Co.,  476  EaRt  116th  St.,  is  having  plans 
prepared  for  the  construction  of  a 1 story, 
50  x 80  ft.  garage  and  warehouse  at  887 
East  140th  St.  Estimated  cost  $40,000. 
Private  plans. 

O..  Massillon—' W.  E.  Wagner  has 
awarded  the  contract  for  the  construction  of 
a 2 Rtory,  48  x 105  ft.  garage.  Estimated 
cost  $50,000.  Noted  March  23. 

Pa..  Grove  City — The  Bessemer  Gas  En- 
gine Co.  plans  to  construct  a large  addition 
to  its  plant  on  Lincoln  Ave.  Estimated  cost 
to  exceed  $25,000. 

Pa.,  Phlla A.  W.  Barnes.  Archt.,  10 

South  18th  St..  Is  receiving  bids  for  the 
construction  of  a 1 story.  94  x 180-ft., 
garage  on  Bellfleld  Ave.  and  Courtland  St., 
for  S.  H.  Marvel,  1607  Hunting  Park  Ave. 
Estimated  cost  $50,000. 

Pa..  Phlla The  Richter  Machine  Co., 

Van  Kirk  Ave.,  has  awarded  the  contract 
for  the  construction  of  a 1 story,  50  x 
100-ft.,  machine  shop  on  Erdwick  and  Van 
Kirk  Aves.  Estimated  cost  $7,000.  Pri- 
vate plans. 

Pa.,  Reading — Reading  Casting  Co.  plans 
to  rebuild  Its  casting  factory,  which  was 
destroyed  by  fire.  Estimated  cost,  $40,000. 


B.  I.,  Anthony — The  Coventry  Co.  has 
awarded  the  contract  for  the  construction 
of  a 2 story,  60  x 100  ft.  machine  shop  ad- 
dition. 

Tenn.,  Chattanooga — The  Somerville  Iron 
Wks.  has  awarded  the  contract  for  the  con- 
struction of  an  addition  to  its  plant.  Esti- 
mated cost  $750,000. 

Win.,  Glendale— H.  Wheeler,  Trlppvllle. 
plans  to  build  a 1 story  75  x 80  ft.  black- 
smith and  repair  shop,  here.  Estimated 
cost  $40,000.  Architect  not  selected. 

WIs.,  Kenosha— Buick  Garage,  915  Salem 
Ave.,  is  receiving  bids  for  the  construction 
of  a 1 story  50  x 125-ft.  addition.  Esti- 
mated cost,  $40,000,  Private  plans. 

WIs..  Madison— The  Bd.  Educ.  plans  to 
construct  a 1 and  2 story,  75  x 80  ft.,  man- 
ual arts  shop,  Including  shops  for  machine 
work,  woodworking,  etc.,  on  6th  SL  Esti- 
mated cost  55,000.  Architect  not  selected. 

WIs.,  Plymouth— The  Central  Garage 
plans  to  construct  a 1 story,  64  x 120-ft. 
garage  and  repair  Bhop  on  Division  St. 
Estimated  cost  $50,000.  Architect  not  se- 
lected. 

Wls„  Racine — The  Whlker  Mfg.  Co.. 
Hamilton  and  Michigan  Sts.,  has  awarded 
the  contract  for  the  construction  of  a 1 
story,  60  x 98  ft.  addition  to  its  auto  ac- 
cessory factory  on  Hamilton  St.  Esti- 
mated cost  $9,000.  Private  plans. 

On*.,  Kingston — T.  Watson  Co.,  Ltd.,  is 
building  a 70  x 100  ft.  foundry  and  plans 
the  erection  of  4 other  units.  Estimated 
cost.  $40,000. 

Onft,  Kitchener — R.  KleinschmldLFred- 
eilck  St.,  plans  to  build  a garage  and  re- 
pair shop.  Estimated  cost  $40,000. 


General  Manufacturing 


Corp.,  101  California  St.,  San  Francisco,  Is 
receiving  bids  for  the  construction  of  a 1 
story,  warehouse  addition  to  its  packing 
plant  here.  Estimated  cost  $20,000.  P. 
Bush,  101  California  St,  San  Francis  , 
Engr. 


- , — — -»W  U.IOI  WIUBU  V.M, 

647  Asylum  St.,  has  awarded  the  contract 
for  the  construction  of  a 4 story.  80  x 400 
ft.  plant  with  80  x 100  ft  ell,  also  120  ton 
coal  pocket,  on  Windsor  Ave.  Estimated 
cost,  $500,000.  Noted  April  6. 


Cal.,  Hanford — The  Hanford  Ice  Co, 
West  6th  St.,  has  awarded  the  contract  for 
the  construction  of  a 60  ton  ice  plant  on 
Phillips  St. 


— - ■ — — — iova-u  a nj  V V si  UIIVUCv 

& Cold  Storage  Co,  350  North  1st  SL,  has 
awarded  the  contract  for  the  construction 
of  a refrigerating  plant  on  North  1st  SL 
Estimated  cost  $23,000.  Private  plans. 

Ind,  Indianapolis — Goodman  ft  Co,  615 
North  Noble  St,  is  having  plans  prepared 
for  the  construction  of  a 1 story,  100  x 190 
ft.  hosiery  factory  on  North  Noble  SL  Es- 
timated cost  $30,000.  Lockwood-Green  ft 
Co,  38  South  Dearborn  SL,  Chicago,  Engrs. 

Ind,  Indianapolis — C.  E.  Pauley  ft  Co, 
112  East  Maryland  St,  has  awarded  the 
contract  for  the  construction  of  a 6 story. 
95  X 135  ft,  printing  plant  on  North  New 
Jersey  St.  Estimated  cost  $225,000. 


Mleh,  Detroit — The  Curtis  Co,  Lafavette 
Blvd,  has  awarded  the  contract  for  the 
construction  of  a 2 and  3 story  printing 
plant  and  office  building  on  West  Grand  and 
Hamilton  Blvda  Estimated  cost  $125,000. 

N.  J,  Trenton — McCrllllsh  Quigley  Co.. 
State  St,  has  awarded  the  contract  for  the 
construction  of  a 3 story,  60  x 100-ft.  print- 
ing plant  on  Wood  St.  Estimated  cost. 
$76,000. 


N.  Y„  Buffalo — Webb  Clean  Sweep  Co.. 
Inc,  87  Troup  St,  Is  receiving  bids  for  the 
construction  of  a 40  X 48-ft.  sweeper  factory 
on  Troup  SL  Estimated  cost  $5,000.  Ar- 
chitect not  announced. 


N.  Y,  Newark — Phllllps-Werth  Optical 
Co.  plans  to  build  a 55  x 175  ft.  optical 
factory  on  Willow  Ave.  and  Main  St.  Cost 
to  exceed  $35,000.  Architect  not  announced. 


N.  Y„  New  York — The  New  York  Wet 
Wash  Co,  732  East  144th  SL,  has  awarded 
the  contract  for  the  construction  of  a 3 
story  laundry  on  Concord  Ave.  and  144th 
St.  Estimated  cost  $100,000. 


O,  Cleveland — Lockwood  Greene  & Co, 
Engrs,  Hanna  Bldg,  Is  receiving  bids  for 
the  construction  of  a 4 story,  80  x 140  ft, 
factory  on  East  40th  St.  along  the  tracks  of 
the  New  York  Central  R.R,  for  BHllngs- 
Chapln  Co,  1168  East  40th  St,  paint  manu- 
facturer. Estimated  cost  $200,000.  Noted 
Nov.  24. 
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Methods  in  a Radio  Shop 

Some  Devices  That  Have  Been  Developed  To  Handle  Small  Parts  Used  in  Radio  Apparatus 
— Jigs,  Fixtures  and  a Magazine  Feed  for  an  Engraving  Machine 


By  FRED.  H.  COLVIN 

Editor.  American  Machinist 

THE  devices  illustrated  herewith  have  been  are  all  drilled  from  the  flat  sides  of  the  bars.  These 
developed  by  the  Acme  Apparatus  Co.,  Cam-  bars  are  of  aluminum  and  it  is,  of  course,  necessary  to 
bridge,  Mass.,  for  the  rapid  handling  of  small  clean  the  jig  between  each  loading,  so  as  to  insure  the 
parts  used  in  radio  apparatus.  A drilling  jig  for  trans-  next  pieces  fitting  evenly  on  the  plate  A.  The  operator 


FIG.  1— DRILLING  THE  TRANSFORMER  FRAME.  FIG.  2.— ASSEMBLING  KEEPERS  FOR  TRANSFORMER  CORES 


former  frames  is  shown  in  Fig.  1.  Five  of  the  side 
bars  shown  piled  on  the  bench  are  held  between  the 
pins  shown  in  the  baseplate  A.  The  lid  B is  closed  over 
the  bars  and  is  clamped  by  the  screw  shown.  The  bush- 
ings are  carried  in  the  plate  and  the  jig  is  then  turned 
upside  down,  resting  on  the  feet  C,  so  that  the  holes 


found  that  by  dipping  the  empty  jig  in  a pail  of 
gasoline,  the  chips  were  removed  instantly. 

The  cores  for  the  transformers  consist  of  a stack  of 
U-shaped  stampings,  some  of  the  assembled  ones  being 
shown  at  A in  Fig.  2.  The  flat  keepers  that  are  placed 
over  the  ends  of  the  cores  are  assembled  in  the  fixture 


FIG.  3— WINDING  SPECIAL  COILS 
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PIG.  4— BENDING  FIXTURES  FOR  CONNECTING  WIRES 

ends  of  the  plate  F which  indicates  that  the  strips  are 
in  a central  position.  The  package  is  then  picked  up 
by  placing  the  thumb  and  finger  between  the  prongs 
and  placed  in  the  binding  fix- 
ture G while  the  arm  H is 
brought  down  by  a treadle  to 
hold  it  in  place  until  it  is  se- 
cured by  the  insulating  paper. 

This  paper  is  carried  on  the 
roll  7 and  is  threaded  through 
the  moistener  at  J.  A suffi- 
cient length  is  torn  off  and 
wrapped  around  the  center  of 
the  stack  of  strips  at  K.  It 
will  be  noted  that  the  open 
construction  of  the  frame  G 
and  the  arm  H makes  it  easy 
to  bind  the  strips. 

An  idea  of  some  of  the 
special  windings  required,  and 
the  method  of  doing  the  work 
may  be  had  from  Fig.  3.  The 
lathe  is  fitted  with  a special 
chuck  for  holding  the  cores  to 
be  wound.  The  wire  comes  from  the  spool  A which 
is  kept  under  the  proper  tension  by  the  spring  con- 
trolled brake  B.  The  wire  is  fed  around  the  grooved 
roller  C and  onto  the  cores  as  at  D.  The  counter  E 


Simple  fixtures  for  bending  some  of  the  various  con- 
necting wires  are  shown  in  Fig.  4.  They  are  made  up 
of  wooden  blocks  designed  to  be  easily  clamped  in  a 
vise  by  the  tongues  A,  and  are  provided  with  sheet 
metal  faces  on  which  are  mounted  various  bending 
levers  and  forms,  as  shown.  The  fixtures  shown  are 
only  two  of  many  different  fixtures  of  this  kind?  Some 
of  the  wires  bent  to  various  shapes  may  be  seen  on  the 
bench  in  front  of  the  fixtures. 

The  device  shown  in  Fig.  5 is  a magazine  feed  for 
a Gorton  engraving  machine.  The  plates  to  be  en- 
graved are  of  standard  insulating  material  and  are 
stacked  in  the  magazine  at  A and  fed  upward  by  the 
weighted  chain  B.  The  lever  C,  when  in  the  position 
shown  in  the  illustration,  acts  as  a stop  to  prevent  the 
upward  feed  of  the,  pieces  in  the  magazine.  When  it  is 
moved  from  the  stop  position,  it  allows  the  pieces  to  rise. 


FIG.  6— COMPLETE  APPARATUS  AND  ASSEMBLY 


and  when  moved  back  to  the  stop  position  it  pushes  the 
top  piece  under  the  plate  D and  brings  it  into  position  so 
that  the  engraving  will  be  done  in  the  proper  location 
and  also  pushes  the  last  piece  engraved  from  under  the 
plate  D and  to  the  left  away  from  the  magazine.  When 
the  table  is  full  of  pieces  that  have  been  engraved  each 
successive  motion  of  the  lever  C pushes  off  the  piece  at 
the  extreme  left  of  the  table  from  where  it  drops  into 
a chute  leading  to  a receptacle. 


The  Assembled  Apparatus 


shown  at  B.  The  required  number  of  strips  are  laid 
on  the  two-pronged  block,  as  at  C,  and  the  two  arms  D 
and  E are  brought  together  until  they  stop  against  the 


enables  the  operator  to  keep  track  of  the  number  of 
turns  in  the  coil,  which  is  very  important  in  this  work. 
The  wire  cutter  F,  the  shears  G and  the  electric  solder- 
ing iron  H complete  the  necessary  paraphernalia  for 
this  work. 

Simple  Bending  Forms 


FIG.  6— A MAGAZINE  FEED  FOR  AN  ENGRAVING 
MACHINE 


Some  idea  of  the  appearance  of  the  assembled 
apparatus  is  given  in  Fig.  6.  The  completed  trans- 
formers are  shown  in  place  at  the  left,  together  with 
some  of  the  connecting  wires  and  the  manner  in  which 
the  parts  go  together.  This  is  a complete  little  unit, 
comprising  a variable  condenser  tuner  at  A,  an  audion 
tube  detector  socket  at  B and  sockets  for  amplifying 
bulbs  at  C and  D.  The  front  of  the  complete  box,  shown 
at  the  right,  is  one  of  the  pieces  fed  to  the  engraving 
machine  through  the  magazine  described  above.  The 
engraving  consists  of  lettering  and  arrows  showing  the 
direction  in  which  to  turn  the  various  control  knobs. 
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Estimating  Modern  Gear  Production 

Charts  and  a Slide  Rule  That  Make  Estimating  Easy — Use  of  Disk  Cutters  and  Hobs — 
Extra  Travel  of  Cutters — Examples  of  Estimate  Sheets 

By  GUSTAVE  E.  SPIES 

Estimator,  Gould  & Eberhardt 


THE  increased  productivity  obtained  from  modern 
machines  has  created  a demand  for  a means  to 
easily  and  accurately  calculate  such  production. 

An  estimating  operation  should  be  applicable  to  a 
given  set  of  operating  conditions,  the  method  being 


Many  factors  affect  the  accurate  calculation  of  gear 
production,  each  of  which  must  be  given  careful  con- 
sideration. The  chief  factor  is  the  proper  selection 
of  the  most  suitable  method,  type  of  machine  for  the 
required  output,  style,  finish  and  accuracy  of  the  gear. 


FIG.  1.  CHART  FOR  DISK-CUTTER  TYPE  MACHINES 


such  that  the  required  result  is  obtained  by  means  of 
purely  mechanical  operations  on  the  part  of  the  person 
doing  the  estimating,  necessitating  little  or  no  mental 
effect. 

A series  of  charts  has  been  developed  in  the  factory 
of  Gould  & Eberhardt,  Newark,  N.  J.,  for  rapidly  and 
accurately  calculating  the  rate  of  production  on  gear 
cutting  machines.  The  charts,  which  are  presented 
herewith  and  fully  described,  are  especially  adapted 
for  both  the  hobbing  and  di3k-cutter  type  machines 
manufactured  by  Gould  & Eberhardt.  A slide  rule  for 
the  same  purpose  is  also  shown  and  described,  which 
has  various  advantages  over  the  charts  mentioned,  par- 
ticularly in  expediting  the  calculations. 


Knowing  this  the  following  factors,  relative  to  machin- 
ing, are  then  to  be  considered. 

Using  Disk  Cutters 

First — When  a disk-cutter  type  machine  is  selected: 

A,  Style  of  cutters. 

B,  Work  support 

C,  Feed  and  return  of  cutter 

D,  Indexing  of  blank. 

A.  Cutters  are  of  great  importance  in  obtaining  the 
best  results.  Great  care  should  be  taken  in  their  selec- 
tion and  consideration  should  be  given  to  the  following 
items : 

Whether  the  quality  required  is  such  that  roughing 
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and  finishing  cutters  are  necessary. 

Whether  the  quality  required  will  permit  finishing 
in  one  cut. 

Whether  two  or  more  teeth  can  be  finished  simul- 
taneously. 

Whether  one  tooth  can  be  finished  with  a roughing 
and  finishing  cutter  in  gang. 

For  roughing  gears  of  3-pitch  and  finer,  cutters  with 
right  and  left  rake  and  hooked  cutting  faces  can  be 
used  to  advantage  both  singly  and  in  gangs.  When 
used  in  gangs,  the  cutters  should  be  arranged  in  herring- 
bone style,  that  is,  the  inner  edges  of  the  cutting  teeth 
on  the  two  cutters  should  cut  simultaneously  and  then 
the  outer  edges  of  the  succeeding  teeth  and  so  on 
alternately,  thereby  counteracting  any  oscillating  effect 
of  the  gear  being  cut,  due  to  the  alternate  action  of 
the  cutters. 

Gang  cutters  with  right  and  left  rake,  but  with  radial 
cutting  edges  have  been  used  for  finishing  several 
teeth  in  the  gear  blanks  where  quality  was  not  of 
prime  consideration.  It  is  to  be  noted  that  in  using 
these  cutters  the  cutting  edge  should  be  radial  and 
not  hooked,  as  in  the  roughing  cutter. 

For  coarser  pitches  a roughing  cutter  of  the  stepped 
type  with  hooked  faces,  and  a finishing  cutter  with 
radial  faces  can  be  used  in  gangs  for  finishing  a gear 
in  one  cut.  The  finer  pitches  can  also  be  finished, 
with  a finishing  cutter  radially  ground*  in  one  cut. 


For  the  highest  class  of  gears,  it  is  advisable  to 
rough  out  the  gear  with  a single  or  gang  roughing 
cutter,  and  then  finish  it  in  a separate  operation  with 
a radially  ground  finishing  cutter. 

B.  The  work  support  should  be  of  very  rigid  design 
so  as  to  eliminate  the  tendency  for  the  machine  to 
chatter.  It  has  been  found  that  the  work  support 
is  a very  important  factor,  in  both  output  and  finish  of 
gear  cutting  machines.  The  elimination  of  chatter  also 
increases  the  life  of  the  cutter,  by  reducing  the  number 
of  sharpenings  of  the  cutting  edge  to  a minimum. 

C.  The  feed  of  the  cutter  in  inches  per  minute  must 
be  selected  with  particular  regard  to  the  quality  of 
finish  desired  and  to  maintain  the  proper  form  of 
tooth.  The  kind  of  material  to  be  cut  also  controls 
the  feed  as  well  as  the  style  of  cutter  used.  The  return 
of  the  cutter  is  an  automatic  operation  which  is  con- 
stant and  is  figured  in  inches  per  minute. 

D.  The  indexing  of  the  blank  is  also  an  automatic 
operation  and  is  constant  for  each  tooth,  the  speed  of 
which  depends  upon  the  number  of  teeth  to  be  cut. 

Work  on  a Hobbing  Machine 

Second — When  a hobbing  machine  is  selected: 

A,  Hob 

B,  Work  support 

C,  Hob  speed 

D,  Hob  feed. 


Minutes  per  Revolution  of  Blank  ( Copyright  1991.  bv  Oonid  * Eberkar4t> 

FIG.  2.  CHART  FOR  GEAR  HOBBING  MACHINES 


Minutes  per  Revolution  of  Blank 


(Copyr.fM  Could  4 f*trAmrxtt> 


FIG.  3.  CHART  FOR  WORM-WHEEL  HOBBING  MACHINES 


A.  The  selection  of  the  hob  rests  upon  the  following 
considerations : 

Whether  a roughing  and  finishing  hob  is  to  be  used. 
Whether  or  not  the  quality  of  finish  is  such  that 
only  one  cut  need  be  taken. 

It  has  also  been  found  advantageous,  when  roughing 
with  hobs  that  they  be  made  with  hooked  cutting 
faces,  instead  of  radial  cutting  faces.  Also  that  the 
roughing  hob  must  be  made  thinner  than  the  finishing 
hob.  For  accurately  forming  the  teeth  a radially  ground 
hob  should  be  used. 

For  commercial  purposes  spur  gears  and  helical  gears 
can  be  finished  in  one  cut.  For  gears  of  higher  quality 
it  is  generally  advisable  in  cases  of  3-pitch  and  coarser 
to  take  two  cuts,  one  roughing  and  one  finishing. 

B.  The  work  support  must  be  of  still  more  rigid 
design  than  that  used  on  disk-cutter  machines.  The 
rim  of  the  blank  must  be  supported  near  the  periphery. 
Very  substantial  clamping  means  should  be  applied 
because  of  a certain  amount  of  tangential  pressure 
that  is  put  on  the  gear  while  being  cut.  When  cutting 
helical  gears  of  extreme  angles  it  is  often  advisable  to 
have  keyways  in  the  gear  and  in  the  work  arbor. 

C.  The  speed  in  feet  per  minute  of  the  hob  depends 
entirely  upon  the  material  to  be  cut  and  the  number 
of  sharpenings  determined  upon  as  being  the  most 
economical  for  a given  period  of  time  or  output. 

In  bobbing  gears,  the  speed  of  the  hob,  or  rather 


its  revolutions  are  an  important  factor  in  the  output. 
In  this  respect  hobbing  is  distinguishable  from  disk 
cutting,  in  which  the  revolutions  of  the  cutter  do  not 
directly  effect  the  output. 

D.  The  feed  of  the  hob  in  inches  per  revolution  of 
the  gear  blank  depends  upon  the  finish  required.  It 
is  not  greatly  affected  by  the  material  to  be  cut. 

The  practice  as  outlined,  having  been  carefully  con- 
sidered, the  next  step  is  to  determine  the  limitations 
of  the  machine,  that  is  to  say  the  number  of  blanks 
which  can  be  stacked,  having  due  regard  for  the  fact 
that  the  blanks  should  be  removed  without  disturbing 
centers.  The  estimator  is  then  ready  to  proceed  with 
the  actual  calculation  of  the  output. 

Jsing  Chart  for  Disk  Cutter  Estimating 

In  Fig.  1 is  illustrated  a rectilinear  chart  especially 
designed  for  gear  cutting  machines  of  the  disk  cutter 
type.  The  factors  having  been  determined  as  outlined, 
this  chart  is  used  as  follows: 

(1)  Enter  at  the  origin  of  chart  and  read  up  vertically 
on  the  tooth  column  to  number  of  teeth  in  gear  to  be  cut. 
From  there  go  horizontally  on  the  tooth  line  to  where 
it  intersects  with  the  selected  feed  line,  and  read  down 
vertically  finding  at  bottom  of  chart  the  cutting  and 
returning  time  of  gear  for  1 in.  travel. 

(2)  Multiply  this  number  by  the  total  travel  of 
cutter,  and  the  product  or  result  is  total  cutting  and 
returning  time,  in  minutes. 
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(3)  For  indexing  time,  enter  at  top  of  chart  and 
read  down  vertically  on  tooth  column  to  number  of 
teeth  in  gear  to  be  cut.  From  there  go  horizontally 
on  the  tooth  line  to  where  it  intersects  with  the  index 
line  and  read  up  vertically  finding  at  top  of  chart  the 
total  indexing  time  in  minutes. 

(4)  Add  the  total  cutting  and  returning  time  to  the 
total  indexing  time.  The  sum  is  total  time  in  minutes 
required  to  cut  the  gear  or  stack  of  gears. 

Example:  To  cut  spur  pinions  in  large  daily  quan- 
tities of  medium  class  of  finish  and  having  12  teeth, 
3-4  pitch,  4 in.  face  and  0.50  carbon  steel,  a six- 
spindle  turret-type  machine  was  selected.  This  ma- 
chine is  so  arranged  that  three  cutters  are  cutting  the 
teeth  in  three  blanks  mounted  upon  three  spindles  on 
one  side  of  the  turret.  Three  other  blanks  are  loaded 
on  the  remaining  three  spindles  during  the  cutting 
operation,  thereby  practically  eliminating  setting  time. 

The  cutters  selected  were  provided  with  radial  faces 
and  alternate  right  and  left  rake  in  sets  of  three  of 


read  down  vertically  to  bottom  of  chart.  The  result 
found  there  will  be  time  in  minutes  per  revolution  of 
blank. 

(2)  Find  at  top  of  chart  minutes  per  revolution  of 
blanks  just  obtained  and  read  down  vertically  to  where 
this  intersects  with  selected  feed  line.  From  here  read 
over  horizontally  to  left  of  chart  and  figure  obtained  in 
minute  column  is  cutting  time  in  minutes  for  1 in. 
travel. 

(3)  The  above  quantity  multiplied  by  the  total 
travel  of  cutter  carriage  in  inches  will  be  the  total 
time  in  minutes  required  to  cut  the  gear  or  stack  of  gears. 

Example:  Let  it  be  required  to  compute  the  total 
cutting  time  per  gear,  for  mild  steel  gears  of  40  teeth, 
8 pitch,  11  in.  face,  stacking  six  gears  per  setting.  An 
accurately  cut  and  finely  finished  tooth  being  required, 
the  following  factors  were  assumed.  Radial  hob  of 
21  in.  diameter  running  at  a speed  of  130  r.p.m.  Feed 
of  0.040  in.  per  revolution  of  blank  and  the  total  travel 
of  hob  81  in. 


FIG.  4.  SLIDE  RULE  FOR  HOBBING  AND  DISK-CUTTER  TYPE  MACHINES 


uniform  diameter.  The  feed  of  cutter  carriage  per 
minute  selected  was  6.5  in.  The  total  travel  of  cutter 
in  this  case  is  51  in.  using  cutters  of  41  in.  diameter 
and  having  an  extra  travel  of  11  in. 

(The  extra  travel  for  cutters  and  hobs  can  be  readily 
obtained  from  Fig.  5 which  also  indicates  proper  diam- 
eters for  the  various  pitches.) 

(1)  Cutting  and  returning  time  in  minutes  for  1 in. 
travel  (return  at  160  in.  per  minute)  = 1.95  min. 

(2)  1.95  min.  x 51  in.  total  travel  = 11.03  min. 

(3)  Indexing  time  for  12  teeth  = 0.8  min. 


(4)  Total  cutting  time  11.83  min. 

The  total  time,  11.83  min.,  is  for  three  pinions  to 
which  is  added  setting  time  of  0.5  min.  for  rotating 
turret  and  starting  cut  on  three  other  blanks. 

In  Fig.  2 is  shown  a rectilinear  chart  adapted  for 
spur  and  helical  gear  hobbing-machines.  The  factors 
having  been  determined  as  outlined  above,  the  chart  is 
used  in  the  following  manner: 

(1)  Enter  at  the  origin  of  chart  and  read  up  ver- 
tically on  tooth  column  to  the  number  of  teeth  in  gear 
to  be  cut.  Then  read  over  horizontally  on  tooth  line  to 
where  it  intersects  with  r.p.m.  line  (speed  of  hob)  and 


The  following  results  were  obtained  by  using  the 
chart: 

(1)  Time  per  revolution  of  blank  = 0.31  min. 

(2)  Time  for  1 in.  travel  = 7.7  min. 

(3)  7.7  min.  per  inch  x 8i  in.  total  travel  — 65.4  min. 
= cutting  time  for  six  gears. 

In  Fig.  3 is  shown  a chart  used  for  computing  the 
necessary  time  to  hob  worm  wheels  by  the  "infeeding” 
method.  As  this  chart  is  analogous  to  the  hobbing  chart 
just  described,  its  use  need  not  be  explained  in  detaiL 

Charts  similar  to  those  shown  in  Figs.  2 and  3 can 
be  prepared  for  calculating  output  on  worm-wheel  hob- 
bing machines  equipped  with  tangential  feed.  Different 
feed  values  in  this  case  must  be  substituted  for  the 
feed  values  shown  in  Fig.  2.  These  values  depend  upon 
whether  a tangential  feeding  hob  ora  fly  tool  is  used. 
For  the  latter,  smaller  feed  values  are  inserted.  The 
method  of  using  this  chart  is  identical  with  that  de- 
scribed in  spur  and  helical  gear  hobbing. 

In  Fig.  4 is  illustrated  a slide  rule  developed  by  the 
writer  for  computing  the  problems  solved  by  the  charts 
just  described.  This  slide  rule  being  less  cumbersome 
and  combining  in  one  instrument  the  essential  elements 
of  several  charts,  is  far  superior  for  quick  work.  In 
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common  with  other  slide  rules  it  consists  substantially 
of  a body  with  a slide  and  runner.  All  the  scales  on 
this  rule,  including  the  reverse  side  of  slide,  are  jgrad- 
uated  logarithmically  with  three  cycles  between  the 
indexes.  The  slide  as  illustrated  has  two  sides  grad- 
uated, one  for  hobbing  and  the  other  for  disk-cutting 
time  computations.  The  four  gage  points  marked  C 
on  travel  scale  represent  constants  which  vary  according 
to  the  number  of  teeth  being  cut  on  a disk  cutter  ma- 
chine. They  indicate  the  number  of  revolutions  made 
by  the  disk  shaft  in  indexing  one  tooth.  Their  use 
will  be  explained  later.  The  scales  have  certain  mark- 
ings which  are  thus  explained. 

Travel  = Total  travel  of  hob  or  cutter. 

The  scale  marked  “MIN.”  has  two  values,  an  upper 
and  a lower.  The  upper  value  indicates  in  minutes  the 


FIG.  5.  TABLE  OP  EXTRA  TRAVEL  FOR  CUTTERS 


total  cutting  time  for  hobbing,  and  the  lower  value  has 
a triple  significance,  namely,  cutting  time  in  minutes, 
total  returning  time  in  minutes,  and  total  indexing 
lime  in  minutes  for  a disk  cutting  machine. 

Scale  Markings  on  Hobbes  Side 

On  the  side  of  the  slide  marked  Hobber  the  scale 
markings  denote  the  following: 
r.p.m.  = Revolutions  per  minute  of  hob 
N — Number  of  teeth  in  gear  to  be  cut 
Feed  = Vertical  feed  for  spur  or  helical  gears  and 
tangential  or  infeed  for  worm  wheels  per 
revolution  of  blank. 

On  the  side  of  the  slide  marked  Disk  Cutter  the  scale 
markings  indicate  the  following: 

Feed  = Feed  of  cutter  in  inches  per  minute 
Return  = Return  of  cutter  in  inches  per  minute 
N = Number  of  teeth  in  gear  to  be  cut 
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r.p.m.  = Revolutions  per  minute  of  disk  shaft  foi 
indexing. 

The  table  below  denotes  the  constants  C to  be  used 
for  different  numbers  of  teeth. 


N C 

4 — 9 8 

10  — 25  4 

26  and  up  2 


On  some  machines  C has  a constant  value  of  1 for 
all  numbers  of  teeth.  This  value  will  not  be  used  in 
this  article. 

Using  the  notation  given  above  for  disk-cutter  ma- 
chines, the  basic  formula  for  the  computation  of  output 
follows : 

Minutes  to  cut  gears  = ; 

P K r.p.m 
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The  solution  of  the  production  problem  used  in  con- 
nection wJth  the  chart  for  disk-cutter  machines  with  the 
slide  rule  is  given  below. 

(1)  Set  slide  so  61  in.  on  feed  scale  is  under  5?  in. 
on  travel  scale.  Then  move  runner  so  hairline  coincides 
with  12  on  N scale,  and  on  same  hairline  read  on  Min. 
scale  for  disk  cutter,  10.6  min.  cutting  time. 

(2)  Set  slide  so  160  in.  on  return  scale  is  under 
51  in.  on  travel  scale.  Then  move  runner  so  hairline 
coincides  with  12  on  N scale,  and  on  same  hairline 
read  on  Min.  scale  for  disk  cutter  0.43  min.  returning 
time. 

(3)  Set  slide  so  60  on  r.p.m.  scale  is  under  constant 
4 on  travel  scale.  Then  move  runner  so  hairline  coin- 
cides with  12  on  N scale  and  on  same  hairline  read 
on  Min.  scale  for  disk  cutter  0.8  min.  indexing  time. 

(4)  Add  the  three  results  together  and  their  sum 
is  equal  to  11.83  min.,  total  cutting  time  for  three  gears. 

An  Estimate  Sheet  Foe  Recording  Computations 

In  Fig.  6 is  illustrated  an  estimate  sheet  upon  which 
production  computations  are  recorded.  The  particular 
sheet  shown  has  the  result  of  the  example  just  solved 
thereon. 

Making  use  of  the  notations  already  given  for  hobbing 
machines,  the  fundamental  formula  for  computing  the 
probable  output  follows: 

T N 

Minutes  to  cut  gears  — — — — X w 

r.p.m.  r 

The  problem  used  in  connection  with  the  hobbing 
machine  chart  will  be  solved  by  means  of  the  rule,  in 
the  manner  given  below. 

(1)  Set  slide  so  130  on  r.p.m.  scale  is  under  8.5  in. 
on  travel  scale.  Then  move  runner  so  hairline  coin- 
cides with  40  on  N scale. 

(2)  Reset  slide  so  0.04  on  feed  scale  coincides  with 
hairline  on  runner  and  under  index  on  Min.  scale  for 
hobbers,  read  65.4  minutes,  total  cutting  time  for  six 
gears. 

In  Fig.  7 is  shown  an  estimate  sheet  similar  to  that 
illustrated  in  Fig.  6 on  which  the  result  of  the  above 
example  has  been  recorded. 

With  most  gear  cutting  operations  the  setting  time 
is  largely  dependent  upon  the  type  of  machinery,  the 
size  and  shape  of  the  blank  and  the  skill  of  the  operator. 

The  Main  Issue 

By  Entropy 

It  has  often  been  said,  and  with  much  truth,  that 
the  principal  object  of  manufacturers  is  to  make  money 
rather  than  to  make  any  particular  product.  In  the 
same  way  it  may  be  said  that  every  department  of  a 
manufacturing  concern  should  be  so  conducted  as  to 
make  the  greatest  net  profits,  always  taking  into  ac- 
count the  permanency  of  the  business  and  having  due 
regard  for  the  ethics  of  trade. 

Every  little  while  business  is  subject  to  fads  that 
for  the  time  obscure  the  main  issue  and  which  produce 
remarkable  showings  for  certain  departments,  without 
always  adding  to  the  net  profits.  We  have  had  attacks 
of  cost  systemitis,  of  planningitis,  of  Taylorism,  and 
now  we  appear  to  be  due  for  an  attack  of  salesitis. 
Cost  systemitis  ran  its  course  until  it  was  discovered 
that  it  was  important  to  cut  down  the  cost  of  all  parts 
of  the  product,  and  not  merely  those  to  which  the  cost 
system  in  vogue  at  the  moment  pointed  a finger.  Plan- 
ningitis is  still  in  full  sway  and  will  run  until  experi- 


ence has  shown  just  where  it  is  profitable  and  where  it 
is  not.  Taylorism  ran  until  people  became  weary  of 
hearing  the  word  efficiency,  and  has  since  survived 
under  other  names  and  is  at  present  applied  in  a less 
wholesale  way. 

The  new  thing,  salesitis,  briefly  is  a call  to  cut  down 
cost  of  sales,  ostensibly  to  enable  this  country  to  get 
its  prices  for  manufactured  goods  down  where  they  can 
be  bought  by  those  who  need  them,  really  to  enable  this 
country  to  pay  a higher  rate  of  wages  than  before  the 
war  and  thus  preserve  a purchasing  power  that  will 
enable  us  to  live  on  our  own  market  if  we  do  not  get 
the  foreign  business  that  we  would  like. 

The  Cost  op  Super-Service 

We  are  told  that  it  costs  too  much  money  to  sell  us 
things  which  we  need.  We  reply  that  we  do  not  want 
so  much  persuasion  as  we  are  getting,  that  we  would 
rather  buy  as  we  wish  than  to  have  things  sold  to  us. 
The  ideal  condition  would  be  one  where  all  advertising 
was  educational  and  salesmen  were  merely  demon- 
strators called  in  by  the  purchaser  to  confirm  the  state- 
ments made  in  the  advertisement. 

Those  of  us  who  make  up  our  minds  as  to  what  we 
want  and  go  after  it  rather  than  sit  back  and  wait  for 
salesmen  to  approach  us,  want  to  know  why  we  do  not 
get  the  cash  and  carry  prices  that  we  are  becoming 
used  to  in  the  grocery  trade.  We  feel  that  having  a 
dozen  agents  spend  ten  dollars  worth  of  time  each  and 
twenty  dollars  for  traveling  expenses  to  come  and  try 
to  sell  us  a hundred  dollars  worth  of  goods  means  an 
expense  that  is  unjustifiable;  and  we  further  are  very 
certain  that  we  are  called  on  to  pay  for  this  super- 
service when  we  do  buy,  and  that  we  are  paying  for 
similar  service  every  time  we  buy.  Yet  we  see  no  way 
to  depart  from  the  present  custom.  If  we  do  go  and 
buy  without  cost  to  the  seller  we  get  no  rebate  and 
hardly  any  thanks.  So  very  naturally,  seeing  that  we 
save  nothing  by  doing  otherwise  we  lie  back,  even 
though  we  know  just  what  we  are  going  to  buy,  and 
see  agent  after  agent  until  the  right  one  comes  along 
and  thus  we  experience  that  luxurious  feeling  that 
comes  from  being  waited  on.  Being  waited  on  is  not 
only  luxurious  but  it  is  enervating.  Kept  up  long 
enough  it  renders  us  unable  to  wait  on  ourselves. 

Without  any  desire  to  belittle  the  importance  of  get- 
ting at  some  plan  to  reduce  all  our  selling  to  the  self- 
service  or  automatic  cafeteria  plan,  there  does  seem  a 
danger  that  we  may  overlook  the  proper  balance  of 
total  cost  to  total  income.  If  we  are  to  engage  in  any 
kind  of  manufacture  the  first  thing  to  be  accomplished 
is  low  cost  of  manufacture;  and  low  cost  of  manufac- 
ture is  first  of  all  made  possible  by  so  designing  the 
product  that  it  can  be  made  with  the  minimum  of 
skilled  labor,  the  least  overhead  charge,  and  yet  fully 
meet  the  legitimate  needs  of  the  purchaser. 

This  last,  the  needs  of  the  buyer,  may,  however,  in- 
clude much  that  is  not  utilitarian — it  may  include  really 
artistic  qualities  as  well  as  usefulness — but  no  matter 
what  it  includes,  simplicity  of  manufacture  should  be 
kept  in  mind  because  it  is  just  there,  on  the  drawing 
board,  that  the  greatest  possible  savings  in  total  cost 
can  be  made.  Let  us  not  forget  the  main  issue:  Can 
we  design  so  that  low  cost  production  can  be  assured 
and  yet  produce  a useful  product  that  appeals  to  the 
practical  and  so  far  as  is  necessary  to  the  aesthetic  side 
of  the  purchaser? 
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Properties  of  Aluminum  Alloys 

Why  These  Alloys  Make  Good  Castings — Saving  in  Cost  Shown  in  Relative  Weights — 
Advantages  of  Melting  Range,  Thermal  Conductivity,  Rigidity  and  Shrinkage 

From  Sales  Department  Condense®  Data  Prepared  by  the  Technical  Department, 

Aluminum  Company  op  America 


FOR  castings  of  low  cost,  or  intended  to  meet  special 
conditions,  a comparison  of  physical  properties 
indicates  that  aluminum  alloys  are  often  superior 
to  other  metals  more  commonly  used.  These  alloys 
possess  a decidedly  low  density,  a shrinkage  less  than 
those  of  brass  or  steel  and  a thermal  conductivity  higher 
than  that  of  iron.  To  attain  the  same  rigidity  as  a cast- 
iron  beam,  a No.  12  alloy 
beam  must  be  only  half 
as  heavy.  Aluminum  is 
therefore  the  better  metal 
to  use  where  low  weight 
is  the  important  con- 
sideration. 

The  low  density  of  alu- 
minum is  one  of  the 
principal  reasons  for  its 
extensive  use.  Iron,  steel, 
brass,  bronze,  copper, 
zinc,  lead,  tin  and  nickel 
are  all  heavier  metals. 

With  the  exception  of 
magnesium,  all  the  com- 
mon metals  used  for  cast- 
ing purposes  are  from  two  to  three  times  as  heavy  as 
No.  12  alloy.  To  compare  the  true  cost  of  any  of  these 
heavier  metals  with  that  of  aluminum,  the  price  of  the 
heavier  metal  should  be  multiplied  by  a factor  repre- 
senting the  number  of  times  the  weight  of  a certain 
volume  of  the  heavier  metal  is  heavier  than  the  weight 
of  the  same  volume  of  aluminum.  For  example,  if  the 
price  of  copper  is  to  be  compared  with  the  price  of  No. 
12  alloy  it  must  first  be  multiplied  by  8.11,  the  factor  of 
copper  which  represents  the  number  of  times  copper  is 
heavier  than  No.  12  alloy,  as  shown  in  the  last  column  of 
Table  I. 

The  density  of  a metal  is  subject  to  variation  from 
changes  in  both  composition  and  structure.  For  this 
reason  the  values  which  are  given  in  various  books  are 


the  castings  are  somewhat  porous  they  will  have  cor- 
respondingly lower  densities,  while  if  the  impurities 
present  are  greater,  the  density  may  be  increased  some- 
what. 

Materials  for  motor  car  construction  must  possess  the 
property  of  rigidity  as  well  as  that  of  high  tensile 
strength.  The  rigidity  of  a metal  depends  upon  its 

modulus  of  elasticity.  The 
modulus  of  elasticity  for 
No.  12  alloy,  as  shown 
by  Table  II,  is  10,000,000 
lb.  per  square  inch  as 
compared  with  12,000,000 
to  14,000,000  lb.  per 
square  inch  for  gray  cast 
iron.  If,  therefore*  beams 
be  made  of  gray  cast  iron 
and  No.  12  alloy  of  equal 
weight  with  the  weight  so 
distributed  that  the  depth 
of  the  No.  12  alloy  beam 
is  2i  times  as  great  as 
that  of  the  iron  beam,  the 
deflection  of  the  cast-iron 
beam  will  be  about  seven  times  that  of  the  aluminum 
beam  under  equal  loads.  The  tensile  strength  of  pure 
aluminum  is  low  but  increases  when  it  is  alloyed  with 
copper,  as  shown  in  Table  III.  No.  31  alloy  has  a tensile 
strength  equal  to  that  of  cast  iron. 

The  thermal  conductivity  of  aluminum  is  relatively 
high  and  is  about  55  per  cent  of  that  of  copper  at  105 
deg.  C.  The  thermal  conductivity  of  alumium  increases 
with  rise  of  temperature.  This  increase  is  about  10  per 
cent  at  200  deg.  C.  and  15  per  cent  at  300  deg.  C.,  while 
at  600  deg.  C.  the  thermal  conductivity  is  approximately 
twice  as  great  as  at  100  deg.  C.  According  to  these 
data,  taken  from  the  Smithsonian  Physical  Tables,  the 
thermal  conductivity  of  copper  decreases  with  rise  of 
temperature  so  that  at  relatively  high  temperatures 


WEIGHT  AND  TENSILE  strength  of 
aluminum  alloys  are  less  than  those  of 
other  cast  metals. 

Their  shrinkage  is  greater  than  that  of 
iron,  but  less  than  brass  or  steel  shrinkage. 

In  thermal  conductivity  aluminum  is  higher 
than  iron. 

Its  coefficient  of  expansion  is  twice  that  of 
iron  and  steel. 

Melting  range  of  its  alloys  provides  for  ad- 
justment in  mold  while  hardening. 


table  i.  densities  of  metals 

(Data  for  aluminum  from  Research  Bureau,  A.  C.  O.  A.  Remainder  of  table 
compiled  from  Smithsonian  physical  tables  and  other  sources.  Values  for  20  deg. 
C.,  68  deg.  F.) 

Grama  Pounds  Weights  of  equal 

Per  Cubio  PerCubio  Volumes  With 

Centimeter  Foot  No.  12  Alloy  — I 

Magnesium 1.75  109  0.612 

Aluminum  (Al,  99.7) 2.70  169  0.944 

Aluminum  (Al,  99.0) 2.71  169  

Aluminum  (Al,  98.0} 2.73  170  

No.  12  Alloy  (A1+  Cu.  7. 0 to  8.5).  2.84  to  2.87  l77to!79  1.00 

No.  31  Alloy 3.0  187  1.05 

Zinc 7.1  443  2.48 

Iron,  gray  east 7.1  443  2.48 

Tin 7.3  456  2.55 

Manssurso 7.4  462  2.59 

SoftSteeL 7.8  487  2.73 

Brass, oast  (Cu 70; Zn  30) 8.4  524  2.94 

Bronse,  cast  (Cu  80;Sn  20) 8.7  543  3.04 

Nickel  8.8  549  3.08 

Copper 8.9  556  3.11 

LeedD 11.3  705  3.95 


frequently  conflicting  because  the  exact  composition  and 
structure  are  not  stated.  In  general  an  attempt  has 
been  made  in  Table  I to  select  values  which  are  repre- 
sentative for  the  metals  listed.  In  the  case  of  aluminum 
•ad  No.  12  alloy  the  values  hold  for  dense  castings.  If 


Metals 

Lead 

Aluminum 

No.  12  Alloy.  . . . 
Cast  Iron  (gray) 
Soft  steel 


TABLE  II.  MODULI  OF  ELASTICITY 


Lb.  Per  Sq.Ia. 
2,500.000 

9,000,000 
10,000,000 

12,000,000  to  14,000,008 

30,000,000 


TABLE  III.  TENSILE  STRENGTHS 

Metal 

Pure  aluminum,  oast 

No.  12  Alloy 

No.  31  Alloy 

Cast  brass  (Cu  70  Zn  30) 

Cast  bronse  (Cu  80  6n  20) 

Cast  iron  (gray) 

Case  steel  (soft) 

Cast  copper  (electrolytic) 

Cast  sine 


Tensile  Strength 
Lb.  per  Sq.In. 
12,000  to  14.000 
18,000 

25.000 

40.000 

32.000 

25.000 

60.000 
25.000 

4,000  to  12.000 


aluminum  actually  has  a higher  thermal  conductivity. 
Aluminum  has  a very  much  higher  thermal  conductivity 
than  iron  and  this  property  makes  the  use  of  aluminum 
advantageous  in  the  construction  of  motor  parts  which 
it  is  desirable  to  keep  cool.  Table  IV  lists  some  of  the 
metals  in  order  of  their  relative  thermal  conductivity. 
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It  is  important  to  know  the  thermal  expansion  of  a 
metal  when  it  is  to  be  used  for  castings  such  as  auto- 
mobile pistons,  which  are  subject  to  considerable  varia- 
tion in  temperature.  The  linear  thermal  expansivity  of 
aluminum  is  intermediate  between  that  of  zinc  and  brass 


TABLE  IV.  RELATIVE  THERMAL  CONDUCTIVITIES  AT  100  DEO.  C. 
(212  DEO.  F.) 

(Compiled  from  Smithsonian  Physical  Tables) 


Silver 

§3r:::::. 

Aluminum.  . 
No.  1 2 Alloy 
Magnesium. 
Zinc 


100  Tin 

91  Iron,  wrought 
7 1 Iron,  cast .... 
51  Steel,  soft ... . 
40  Steel,  hard . . . 

38  Lead 

26  Graphite 


14 

14 

II 

II 

6 

6 

4 


or  copper,  and  about  twice  that  of  iron  and  steel.  Table 
V shows  the  linear  thermal  expansivity  per  degree  for 
unit  of  length  of  various  metals.  The  volume  expansion 
coefficient  may  be  taken  as  three  times  the  linear  expan- 
sion coefficient. 

The  shrinkage  of  a metal  is  the  linear  contraction  in 
cooling  from  the  melting  point  to  room  temperature  and 
determines  the  allowance  the  patternmaker  must  use  in 
order  to  obtain  a finished  casting  of  the  correct  size. 
The  shrinkage  of  aluminum  alloys  is  somewhat  greater 
than  that  of  cast  iron  but  less  than  that  of  steel.  The 
decrease  in  shrinkage  as  a result  of  alloying  pure 
aluminum  with  copper  and  zinc,  is  shown  in  Table  VI. 
The  high  shrinkage  of  the  pure  metal  is  one  factor 
which  makes  its  use  difficult  except  for  simple  castings. 

The  purest  aluminum  so  far  obtained  melts  at  a tem- 
perature of  668.7  deg.  C.  or  1217.7  deg.  F.  as  shown  in 
Table  VII.  The  commercial  grades  of  metal  melt  at 
somewhat  lower  temperatures.  Aluminum  has  the  rela- 
tively high  boiling  point  of  about  1,800  deg.  C.  and  is 
not  appreciably  volatile  under  ordinary  conditions  at 
temperatures  below  1,000  deg.  C.  It  is  not  good  prac- 


The  specific  heat  of  aluminum  is  0.21  at  room  tem- 
perature. This  means  that  the  quantity  of  heat  that 
would  raise  the  temperature  of  a given  weight  of 
aluminum  through  one  degree,  would  raise  the  tem- 
perature of  the  same  weight  of  water  through  0.21  of 
one  degree.  The  specific  heat  of  aluminum  increases 
with  rise  of  temperature  and  is  about  16  per  cent 
greater  at  600  deg.  C.  The  mean  specific  heat  in  the 
temperature  interval,  20  to  100  deg.  C.,  for  a number  of 
metals,  is  given  in  Table  VIII. 

The  electrical  conductivity  of  pure  aluminum  is  61 
per  cent  of  that  of  copper.  No.  12  alloy  has  an  electrical 
conductivity  only  about  82  per  cent  of  the  conductivity 
of  copper.  Alloys  have  been  developed  which  have  con- 


Pure  aluminum 
No.  12  Alloy. . . 
No.  31  Alloy. . . 


TABLE  VI.  SHRINKAGES  OF  METALS 
(Inche*  per  foot) 

0.21  Bran 

0.18  Oray  iron 

0.18  Steel 


0. 19 
0.11 
0.25 


TABLE  VII.  MELTING  POINTS 

(Throe  are  the  values  accepted  by  the  Bureau  of  Standard,  dm  fat  their 
Circular  No.  35.  They  hold  for  samples  of  the  hipest  obtainable  punt  > Isas  pure 
samples  will  in  general  have  a lower  melting  point.) 

Metal 

Aluminum 858.7 

Magnesium 851 

Copper 1,083.0 

Manganese 1,230 

Nickel 1,452 

Silicon 1,420 

Iron 1,530 

?>■». 410.4 

Tin 


Decree* 

Decree* 

Centicrade 

Fahrenheit 

658.7 

1,217.7 

651 

1,204 

. 1,083.0 

1,981.4 

. 1,230 

2.246 

. 1,452 

2.646 

. 1,420 

2.588 

. 1,530 

2,786 

419.4 

786.9 

327.4 

621.3 

231 . 9 

449.4 

TABLE  VHI.  SPECIFIC  HEAT 

Mean  Specific  Heat,  20  to  100  deg.  C.  (88  to  21 2 dag.  F.) 
(Compiled  mainly  from  Smithsonian  Physical  Tables) 


Water 1.000 

Magnesium 0 . 248 

Aluminum 0.216 

Cast  iron 0 .12 

Manganese 0.121 

Niokel 0.109 


Zinc 0.093 

Copper 8.093 

Brass 0.09 

Tin 0.055 

Lead 0.031 


TABLE  V.  LINEAR  THERMAL  EXPANSIVITIES 

Average  Expansion  Coefficient,  0 to  100  deg.  C.  (32  to  212  deg.  F.) 
(Compiled  mainly  from  Smithsonian  Physical  Tables) 

Per  Per 

Degree  Degree 

Fahren-  Centi- 

heit  grade 

Zino 0.000017  0.000030 

Lead 0.000016  0.000028 

Magnesium 0.000015  0.000027 

Aluminum 0.000013  0.000024 

No.  12  Alloy 0.000013  0.000023 

Tin 0.000013  0.000023 

Cast  brass  (Cu  71  ;Zn  29) 0.00001 1 0.000019 

Copper 0.0000095  0.000017 

Nickel 0.0000078  0.000014 

Cast  steel 0.0000067  0.000012 

Cast  iron 0 . 0000056  0 . 0000 1 0 

Invar  steel 0.0000006  0.000001 


tice,  however,  in  making  castings  of  aluminum  to  heat 
the  metal  much  above  its  melting  point  or  to  allow  it  to 
remain  molten  for  a great  length  of  time. 

Alloys  differ  from  pure  metals  in  that  they  do  not 
melt  at  constant  temperature  but  over  a certain  tem- 
perature interval.  Alloys  of  eutectic  composition  are  an 
exception  to  this  rule  and  melt  at  constant  temperature. 
The  eutectic  or  lowest  melting  alloy  of  the  copper- 
aluminum  series  contains  32  per  cent  copper  and  melts 
at  640  deg.  C.  (1,004  deg.  F.).  No.  12  alloy  contains  8 
per  cent  copper;  it  begins  to  melt  at  540  deg.  C.  and  is 
completely  molten  at  636  deg.  C.  (1,177  deg.  F.).  On 
cooling,  the  molten  metal  begins  to  solidify  at  636  deg. 
and  is  completely  solid  at  640  deg.  These  facts  are  of 
great  practical  importance  in  the  case  of  this  alloy 
because  the  metal  is  more  or  less  plastic  over  a con- 
siderable range  of  temperatures  during  the  freezing 
process,  and  as  a result,  the  metal  is  able  to  adjust  its 
form  to  that  of  the  mold  without  damage  to  the  result- 
ing casting. 


ductivities  less  than  20  per  cent  of  that  of  copper  and 
which  have  temperature  coefficients  of  resistivity  less 
than  half  that  of  pure  aluminum. 

Knowing  the  Other  Fellow 

By  Robert  Grimshaw 

The  careful  driver  who  knows  his  horses  will  be  able 
to  control  them  under  adverse  circumstances  better 
than  if  he  does  not  know  their  temperaments  and  capa- 
bilities. If  this  is  true  of  the  relations  between  the 
driver  and  his  horses,  how  much  more  is  it  true  of  the 
leader  and  his  human  team,  that  have  more  species 
of  temperament  and  more  kinds  of  education,  and  can 
express  their  preference  "without  let  or  hindrance?” 

Some  men  are  amenable  to  reason;  others  "are  open 
to  conviction,  but  would  like  to  see  the  man  who  could 
convince  them.”  Some  can  be  influenced  only  by  “a 
soft  word  fitly  spoken”;  others  again  call  for  firmness, 
backed  with  authority.  Some,  indeed — fortunately  few 
— must  be  handled  like  the  children  of  the  negro 
washerwoman,  who  on  being  complimented  on  their 
good  behavior,  and  asked  what  method  she  employed  to 
raise  them,  replied,  “Ah  raise  ’em  wid  a bar’l  stave,  an* 
Ah  raise  ’em  frequent!” 

Some  horses  have  been  rendered  balky  by  incompe- 
tent drivers,  and  once  they  have  been  so  ruined,  they 
must  be  handled  skilfully  until  properly  broken.  So  it 
is  with  men;  if  they  have  been  oppressed  and  abused, 
it  may  take  a period  of  firmness  before  they  can  be 
convinced  that  they  will  be  handled  gently  if  only  they 
will  respond. 
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Methods  of  Machine  Tool  Design 

Conclusion  of  Third  Article — Various  Types  of  Machine  Tool  Gear  Drives — 
A Number  of  Rules  Applicable  to  Machine  Tool  Drives 

By  A.  L.  DeLEEUW 


THE  arrangements  in  use  for  obtaining  variable 
speeds  by  means  of  gear  shifts  count  up  into  the 
hundreds,  and  possibly  thousands.  It  would  be 
impossible  to  give  rules  or  instructions  as  to  which 
arrangement  should  be  used  unless  all  conditions  were 
known.  There  are  probably  several  thousand  patents 
in  existence  dealing  with  various  gear  arrangements 
for  variable  speeds  or  feeds.  The  general  tendency  has 
been  to  make  these  arrangements  more  and  more  simple 
to  operate,  and  to  build  them  into  a smaller  and  smaller 
amount  of  space.  And  the  means  to  accomplish  these 
aims  have  been  the  alloy  steels,  which  permitted  small 
gears  to  carry  heavy  loads;  ball  bearings,  which  did 
away  to  a large  extent  with  friction;  lubricating  de- 
vices, which  again  reduced  the  friction  on  the  shafts 
and  made  gears  run  more  noiselessly,  thus  permitting 
higher  speeds;  and  the  automobile  gear  shift. 

It  used  to  be  customary  to  make  a change  of  speeds  by 
removing  a pair  of  change  gears  and  putting  on  another 
pair,  and  this  system  is  still  in  use  for  such  machinery 
where  shifts  in  speed  are  infrequent.  It  is  not  of 
much  importance  that  a couple  of  minutes  will  have 
to  be  spent  on  a change  of  speed  if  the  new  speed  is 
going  to  be  used  for  days,  or  possibly  weeks,  at  a time. 
Where  frequent  shifts  have  to  be  made,  change  gears 
are  no  longer  used  to  any  extent.  When  using  change 
gears  it  is  important  to  have  them  all  with  the  same 
bore  so  that  they  can  be  used  interchangeably.  It  is 
further  important  to  avoid  segments  or  any  frail  or 


FIG.  22.  METHODS  OF  MOUNTING  HUB  GEAR 


loosely  hitched  up  machine  member,  unless  the  amount 
of  power  to  be  transmitted  is  very  small  indeed.  Where 
a large  amount  of  power  must  be  transmitted  some  pro- 
vision should  be  made  to  support  the  outer  end  of  the 
shaft.  Where  the  change  gears  are  confined  in  a box- 
like casting  it  should  be  possible  to  provide  this  casting 
with  a lid  or  door  containing  the  outward  bearings  for 
the  change  gear  shafts. 

There  are  two  principal  ways  in  which  change  gears 
are  applied,  namely,  with  or  without  the  help  of  a 
movable  quadrant  or  similar  device.  If  they  are  ap- 
plied without  such  a device,  the  sum  of  the  numbers  of 
teeth  of  two  meshing  change  gears  must  be  constant. 
In  Fig.  23  A and  B are  the  two  change  gear  shafts,  and 


P and  Q are  the  change  gears.  It  is  possible  to  put  a 
new  gear  on  A with  one  tooth  less,  in  which  case  B 
must  receive  a gear  with  one  tooth  more.  We  may  con- 
tinue this  until  we  have  gear  Q on  A and  gear  P on  B. 
If  the  smallest  gear  on  B should  have  M teeth  and  the 


FIG.  23.  CHANGE  GEARS  ON  FIXED  SHAFTS.  FIG.  24. 

COMBINED  SHIFT  AND  REDUCTION 

largest  gear  on  A should  have  AT,  then  the  sum  of  the 
number  of  teeth,  N plus  M,  will  be  constant  for  any 
combination  of  gears  we  may  put  on  the  shaft;  and  the 
number  of  speeds  we  can  obtain  in  this  manner  will  be 
N — M -j~  1.  However,  if  we  should  use  all  of  these 
speeds  we  would  sometimes  slow  down  from  A to  B,  and 
sometimes  speed  up;  and,  as  particularly  for  heavy 
work,  speeding  up  is  not  desirable,  we  will  have  to  stop 
changing  gears  when  both  are  of  approximately  even 

. N — M 

size.  So,  as  a rule,  only  ^ -f-  1 change  can  be 

obtained. 

Sometimes  a gear  reduction  is  combined  with  the 
gear  shift.  Such  a device  is  shown  in  Fig.  24,  where 
A and  B are  again  the  two  shafts.  A stud  C carrying 
a compound  gear  is  placed  somewhere  between  A and  B, 
though  not  necessarily  in  a straight  line.  It  is  not 
possible  to  say  before  hand  how  many  speeds  are  ob- 
tainable in  this  manner,  because  there  will  be  a time 
when  one  of  the  gears  interferes  with  one  of  the  shafts 
or  bearings  and  when  that  time  will  be  depends  largely 
on  the  position  of  stud  C in  relation  to  shafts  A and  B. 
However,  it  will  readily  be  seen  that  there  are  many 
more  possibilities  than  before. 

If,  for  instance,  the  pinion  on  shaft  A cannot  have 
less  than  20  teeth,  the  gear  on  shaft  C not  more  than 
60  teeth,  the  pinion  on  stud  C not  less  than  20  teeth  and 
the  gear  on  shaft  B not  more  than  60;  and  if,  again, 
we  should  not  want  to  speed  up — in  other  words,  if  we 
never  wish  to  have  a gear  on  shaft  A larger  than  the 
meshing  gear  on  stud  C — it  would  be  possible  to  have 
21  speeds  by  merely  changing  these  two  gears.  We 
would  also  get  21  speeds  by  changing  pinion  on  stud  C 
and  gear  on  shaft  B ; but  this  does  not  mean  that  the 
total  number  of  speeds  obtainable  will  be  21  X 21  = 
441,  because  if  we  have  the  combination  20-60 — 21-59  we 
will  get  the  same  speed  as  if  we  had  21-59 — 20-60;  and 
furthermore,  many  of  the  speeds  will  be  so  very  close 
together  that  they  are  of  no  practical  value.  However, 
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an  arrangement,  as  the  one  shown  here,  is  of  great 
value  when  we  want  to  obtain  the  following: 

To  get  a variety  of  speeds  over  a wide  range  and  so 
selected  that  we  obtain  as  nearly  as  possible  the  proper 

\t 


FIG.  25.  OLD-FASHIONED  CONE,  PINION  AND  IDLER. 

FIG.  26.  DIAGRAM  TO  SHOW  ACTION  OF  IDLER 

speed  for  a few  operations  which  we  wish  to  carry  out 
on  a given  machine. 

The  other  arrangement  of  change  gears  is  the  well- 
known  system  in  which  a segment  and  idler  are  used, 
such  as  the  change  gear  devices  on  the  older  style 
lathe,  on  the  dividing  head  driving  attachment  on  mill- 
ing machines,  and  on  various  other  machines  such  as  the 
Brown  and  Sharpe  screw  machine.  As  a rule,  the 
amount  of  power  to  be  transmitted  by  such  a device  is 
so  small  that  it  is  permissible  to  do  some  speeding  up. 
However,  it  should  not  be  forgotten  that  this  speeding 
up  will  lead  to  a marked-  irregularity  in  the  movement 
of  the  driven  shaft,  something  which  is  quite  noticeable 
when  we  attempt  to  mill  a short  lead  spiral. 

One  of  the  favorite  devices  for  obtaining  the  number 
of  speeds  by  means  of  gears  was  the  cone  of  gears  with 
tumbler.  Originally  intended  for  a lathe  feed  it  was 
gradually  applied  to  drives  transmitting  considerable 
power  and  was  found  to  lead  to  serious  difficulties. 
Fig.  25  shows  a cone  of  gears  with  pinion  and  idler  in 
its  most  primitive  form.  In  this  form  the  device  is 
only  adapted  to  light  feeds.  A is  the  driving  and  B the 
driven  shaft.  The  driving  pinion  is  made  to  slide  along 
the  shaft  by  means  of  bracket  C which  also  contains 
the  stud  or  shaft  for  the  idler.  A lever  attached  to 
bracket  C and  not  shown  in  the  illustration  serves  to 
move  this  bracket  endwise  and  also  to  turn  it  through 
the  necessary  angle  to  mesh  the  idler  with  one  of  the 
gears  of  the  cone.  All  the  tooth  pressure  is  against  the 
shaft  which  must  necessarily  have  considerable  length 
between  the  bearings,  so  that  all  the  pressure  between 
the  gears  of  the  cone  and  the  idler  causes  the  shaft  to 
bend.  Many  variations  of  this  construction  have  been 
made  and  there  are  many  patents  in  existence  dealing 
primarily  with  the  means  for  engaging  the  idler  with 
the  selected  gear  of  the  cone.  In  many  of  these  con- 
structions the  mechanism  for  the  handling  of  bracket  C 
is  divided  in  two  parts — one  for  the  axial  and  one  for 
the  turning  motion  of  the  bracket.  With  these  con- 
structions two  separate  movements  are  required  on  the 
part  of  the  operator  for  engaging  the  gears. 

In  Fig.  26  is  shown  a couple  of  gears  of  the  cone,  the 
idler  and  the  driving  pinion  in  diagrammatic  form. 
Supposing  the  pihion  to  do  the  driving  (which  is  not 
always  the  case  as  in  some  arrangements  the  cone  is 
the  driving  member)  we  will  notice  that  at  the  moment 
of  engagement  the  idler  may  either  pull  itself  in  or  may 


try  to  push  itself  away,  depending  on  the  direction  of 
rotation.  In  the  illustration  with  the  center  of  the 
driving  shaft  located  at  O and  the  idler  running  in  the 
direction  of  arrow  No.  1,  there  will  be  a tendency  to 
push  the  idler  away  at  the  moment  of  engagement,  which 
will  make  the  manipulation  difficult  and,  in  case  of  the 
transmission  of  considerable  power,  entirely  impossible. 
Furthermore,  the  idler  coming  into  engagement  in  the 
general  direction  of  arrow  No.  1,  there  is  no  possibility 
of  placing  a stop  behind  the  bracket  unless  this  is  done 
by  means  of  a third  movement  on  the  part  of  the 
operator,  after  the  gears  are  in  mesh ; so  that  in  a prac- 
tical arrangement  of  this  kind  there  would  be  a constant 
tendency  to  push  the  gears  out  of  mesh.  Any  variation 
in  load  would  cause  the  idler  to  move  either  further 
out  of  mesh  or  back  again  to  its  original  position. 

If  the  idler  rotates  in  the  direction  of  arrow  No.  2, 
then  it  will  have  a tendency  to  pull  itself  in,  but  this 


FIG.  27.  TUMBLER  GEAR  WITH  TWO  IDLERS.  FIG.  28. 
SUCCESSFUL  ARRANGEMENT  FOR  LIGHTER  DRIVES 


tendency  can  be  overcome  by  placing  a stop  3,  against 
which  the  bracket  can  bear  when  the  gears  are  fully  in 
mesh.  We  see,  then,  that  it  is  important  to  select  the 
proper  direction  of  rotation  for  the  driving  gear. 

We  are  absolutely  sure  that  if  the  idler  runs  in  the 
direction  of  arrow  No.  1 there  will  be  a tendency  to 
push  it  out  of  mesh,  but  we  are  not  exactly  sure  that 
it  will  be  pulled  into  mesh  when  it  runs  in  the  direction 
of  arrow  No.  2 because  this  depends  not  only  on  the 
direction  of  rotation  but  also  on  the  relative  location  of 
the  centers  O,  P and  Q,  and  on  the  angle  of  action  of 
the  gear  teeth.  The  solid  line  4 indicates  the  direction 
of  the  line  of  action  when  rotating  in  direction  of  arrow 
No.  1;  the  dotted  line  5 indicates  the  same  for  the 
opposite  direction  of  rotation;  and  as  long  as  this  line 
falls  between  the  centers  O and  Q,  there  will  be  a ten- 
dency to  pull  the  idler  into  mesh,  but  if  the  center  0 
were  displaced  and  brought  into  a new  location  O,  there 
would  still  be  a tendency  to  push  the  idler  out  of  mesh, 
notwithstanding  that  it  has  the  proper  direction  of 
rotation.  A careful  investigation  is  therefore  neces- 
sary as  to  the  relation  between  the  centers  and  the  line 
of  action.  Tumbler  gears  have  been  used  long  before 
the  cone  of  gears  was  applied  to  machine  tools.  Tumbler 
gear  arrangements  were  found  in  the  elevating  mechan- 
ism for  radial  drills  and  in  the  reverse  mechanism  for 
the  feeds  on  a lathe,  and  considerable  trouble  was 
experienced  with  such  arrangements  because  the  idler 
was  necessarily  running  in  the  wrong  direction  part  of 
the  time. 

In  Fig.  27  is  shown  such  an  arrangement.  A is  the 
driving  gear,  B is  the  driven  gear,  and  C and  D are  two 
idlers,  each  of  which  can  be  brought  into  mesh  with  B. 
These  two  idlers  run  in  opposite  directions  and  only 
one  can  have  the  proper  direction. 

Coming  back  to  Fig.  26,  it  would  seem  at  a first  glance 
that  it  would  be  always  easy  to  give  the  idler  the  proper 
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direction  and  this  would  be  the  case  if  there  were  only 
one  gear  in  the  cone  with  which  the  idler  must  mesh. 
However,  there  are  several  gears  in  the  cone,  and  the 
diameters  of  these  gears  may  vary  so  much  that  in  some 
cases  the  line  of  action  falls  between  the  centers  and 
in  another  case  outside  of  the  centers.  If,  for  instance, 
in  Fig.  26  the  center  0 were  near,  but  still  to  the  right 
of  line  5,  and  if  at  the  same  time  the  gear  on  center  Q 
were  made  much  larger,  the  line  of  action  would  fall 
outside  the  line  OQ. 

A construction  is  shown  in  Fig.  28,  by  which  the 
driving  shaft  is  entirely  relieved  of  the  pressure  on  the 
gears  and  which,  at  the  same  time,  has  the  advantage 
of  making  a dust-free  arrangement.  The  driving  shaft 
finds  its  bearings  1 and  2 in  a sleeve  or  cylinder  3. 
Pinion  and  idler  mesh  in  a gap  of  the  sleeve,  the  idler 
being  held  in  a bracket  4,  which  is  bolted  to  the  sleeve. 
The  handle  for  operating  the  sleeve  is  attached  on  the 
outside  and  is  not  shown  in  the  illustration.  The  sleeve 
can  slide  and  rotate  in  the  bore  of  the  frame  5.  The 
pressure  between  the  gears  is  therefore  taken  up  on 
the  sleeve.  This  arrangement  has  proved  to  be  very 
successful  and  is  quite  well  adapted  to  the  lighter  drives 
and  to  feeds.  Where  heavy  drives  must  be  taken  care 
of  it  is  advisable  to  use  some  other  arrangements  on 


FIG.  29.  HEAVY-DUTY  TUMBLER  GEAR  ARRANGEMENT 


account  of  the  excessive  size  of  the  sleeve  when  the 
driving  pinion  becomes  large. 

In  Fig.  29  is  shown  an  arrangement  used  by  the 
writer  in  the  construction  of  the  high-power  Cincin- 
nati milling  machine,  and  which  was  called  upon  to 
transmit  as  much  as  35  hp.  In  this  construction  a single 
member  served  to  move  the  pinion  and  idler  endwise  as 
well  as  angularly.  The  endwise  movement  was  obtained 
by  moving  a pilot  wheel  attached  to  the  bracket  con- 
taining pinion,  idler  and  some  other  parts.  When  in 
the  proper  endwise  position  the  pilot  wheel  was  turned. 
This  turning  motion  was  transmitted  to  the  bracket 
holding  the  idler  by  means  of  a worm  and  worm  wheel, 
or  rather  a pair  of  spiral  gears,  the  teeth  of  which  had 
such  an  angle  as  to  be  self-locking.  When  the  gears 
were  in  mesh,  the  turning  movement  of  the  pilot  wheel 
was  continued  and  this  extra  movement  brought  a hard- 
ened stop  in  the  bracket  up  against  a hardened  pin  in  the 
frame  of  the  machine,  thus  clamping  the  bracket  in 


position.  Here,  also,  the  bracket  supported  the  driving 
shaft  instead  of  the  driving  shaft  supporting  the 
bracket,  as  was  the  case  in  the  earlier  constructions. 

In  order  to  function  properly  the  arrangement  should 
always  run  in  the  same  direction,  and  this  is  particu- 
larly important  with  heavy  drives.  If  there  must  be  a 
reverse  in  the  system,  the  reverse  mechanism  must  be 
applied  after  the  cone  and  tumbler  and  not  between  the 
first  driving  member  and  the  tumbler  arrangement.  As 
there  is  necessarily  some  reduction  in  the  tumbler  ar- 
rangement the  torque  on  the  reversing  mechanism  will 
be  greater  after  the  cone  of  gears  than  before. 

At  one  time  arrangements  such  as  shown  in  Fig.  30 
were  commonly  used  for  changing  feeds,  and  even  in 
some  cases  for  changing  speeds  of  a machine  tool.  Such 
an  arrangement  is  known  as  a pull-pin  arrangement.  It 
consists,  generally  speaking,  of  two  cones  of  gears 
meshing  with  each  other.  One  of  the  cones  is  keyed 
to  its  shaft,  the  other  one  runs  loose  on  the  shaft,  and 
each  one  of  the  gears  of  this  cone  can  be  keyed  to  the 
shaft  by  means  of  a sliding  key,  operated  by  means  of 
a rod  going  through  the  center  of  the  shaft.  There  are 
many  objections  to  this  construction  and  it  has  gradu- 
ally lost  favor  and  is  very  seldom,  if  ever,  used  in 
modern  construction. 

In  Fig.  30  A and  B are  the  two  shafts  connected  by 
the  two  cones  of  gears.  Gears  1,  2 and  3 are  keyed  to 
shaft  A,  and  gears  4,  5 and  6 are  running  loose  on 
shaft  B.  The  crosskey  7,  connected  to  the  pull-rod  8, 
moves  in  a slot  of  shaft  B and  can  engage  any  one  of 
the  three  gears  4,  5 or  6.  In  order  to  allow  crosskey  7 
to  slide  from  one  gear  to  the  other,  counterbores  are 
provided  in  these  gears  and  located  so  that  when  the 
crosskey  is  in  the  counterbore  the  gear  is  free  to  re- 
volve. One  of  the  counterbores  is  shown  at  9,  and  the 
keyseated  portion  of  the  gear  at  10.  It  is  very  obvious 
that  this  arrangement  makes  a weak  construction  of 
shaft  and  key  and  allows  but  little  bearing  of  the  three 
gears  on  the  shaft  unless  the;  gear  hubs  are  made 
excessively  long,  which  would  probably  take  up  valuable 
space  in  the  mechanism. 

The  question  of  lubrication,  also,  becomes  a difficult 
one.  It  is  not  well  possible  to  bush  the  gears,  and  it 
is  very  difficult  to  bring  oil  between  the  gears  and  shaft 
B.  Undesirable  as  this  arrangement  is,  it  can  be  made 
worse  by  making  B the  driving  shaft  instead  of  the 
driven  one.  To  make  this  clearer,  we  will  assume  cer- 
tain figures  for  the  number  of  teeth  of  the  gears  and 
speed  of  the  driving  shaft.  Assuming  B to  run  300 
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revolutions,  and  assuming  the  number  of  teeth  to  be  as 
shown  in  the  sketch,  and  further  assuming  that  the  key 
is  engaging  gear  4,  shaft  A must  run  525  r.p.m. ; and 
as  gear  3 meshes  with  gear  6,  this  latter  must  run 
630  r.p.m.,  which  causes  a relatively  high  speed  be- 
tween gear  6 and  the  shaft  on  which  it  runs.  This  con- 
dition will  become  still  worse  if  there  is  a considerable 
slowing  down  between  B and  A.  For  this  reason,  if 
this  kind  of  arrangement  is  used  at  all,  shaft  A should 
be  the  driving  shaft. 

Many  variations  have  been  made  on  this  construction, 
but  as  none  of  them  are  desirable  we  will  not  go  further 
into  this  matter. 

The  gear  arrangement  which  is  most  commonly  used 
at  the  present  time  and  which  has  less  objectionable 
features  than  any  discussed  heretofore  is  the  so-called 
selective  sliding  gear.  As  an  example  of  the  application 
of  such  gearing  will  be  given  in  a later  chapter  we  will 
not  discuss  it  here.  We  wish  to  point  out,  however,  that 
the  following  rule  may  be  put  down  as  of  quite  general 
applicability: 

For  standard  machinery,  in  which  speeds  or  feeds 
must  be  arranged  in  geometrical  progression,  selective 
sliding  gear  arrangements  are  to  be  preferred;  while 
for  special  machinery,  in  which  certain  definite  speeds 
must  be  obtained,  the  change  gear  system  is  usually  the 
simplest  and  best. 

There  are  some  other  gear  arrangements  in  existence 
which  have  their  special  applications  and  which  will  be 
taken  up  later  on. 

Try  to  obtain  the  desired  amount  of.  power  by  belt 
speed  rather  than  by  belt  width.  Belt  speeds  up  to 
3,500  ft.  per  minute  are  permissible  in  machine  tools, 
but  cannot  always  be  obtained. 

Try  to  obtain  belt  speed  by  a high  number  of  revolu- 
tions of  pulley  rather  than  by  a large  diameter. 

Note:  The  highest  practical  number  of  revolutions  for  a 
pulley  depends  on  the  nature  of  the  lubricating  system  and 
other  items.  In  any  case,  however,  the  shaft  speed  should 
be  kept  as  high  as  conditions  will  permit. 

Belts  wider  than  8 in.  should  never  be  used  with 
cone  pulleys.  A 6-in.  belt  is  difficult  to  shift.  An  8-in. 
belt  can  still  be  shifted,  but  would  not  be  practical  if 
such  a shift  were  of  frequent  occurrence.  Belts  wider 
than  8 in.  cannot  be  shifted,  except  where  some  special 
device  is  used  for  the  purpose. 

The  ratio  between  largest  and  smallest  cone  pulley 
steps  should  be  kept  as  low  as  possible,  so  as  to  avoid 
too  great  a difference  in  the  amount  of  power  obtainable. 

Where  more  than  one  countershaft  speed  is  used  the 
ratio  between  these  speeds  should  be  kept  as  low  as 
possible  so  as  not  to  get  too  great  a variation  in  power. 

As  with  other  pulleys,  cone  pulley  steps  should  Be  as 
large  in  diameter  and  of  as  small  a face  as  practical. 

Not  less  than  i in.,  and  preferably  i in.,  should  be 
allowed  for  the  width  of  the  cone  pulley  in  addition  to 
the  width  of  belt.  Where  the  belt  runs  between  a larger 
step  and  a flange,  i in.  is  the  minimum  allowance. 

Cones  in  the  countershaft  for  the  purpose  of  obtaining 
various  countershaft  speeds  should  be  avoided  as  much 
as  possible,  and  should  never  be  used  where  speeds  have 
to  be  changed  frequently. 

Belts  which  must  be  frequently  shifted  on  cone  pul- 
leys should  preferably  not  run  faster  than  2,000  ft. 
per  minute. 

Countershafts  suspended  from  the  ceiling  on  ordinary 
hangers  should  not  run  more  than  400  r.p.m.  If  higher 
speeds  are  necessary  the  countershaft  construction 


should  be  self-contained  in  a single  casting  which  can 
be  bolted  to  the  ceiling. 

Gears  made  by  the  ordinary  processes,  that  is,  with- 
out extreme  care,  should  have  speeds  not  exceeding 
700  ft.  for  cast  iron;  700  ft.  for  mild  steel;  600  ft.  for 
hardened  gears;  900  ft.  for  bronze  and  steel;  2,500  ft. 
for  rawhide,  micarta  or  fibroid. 

The  gears  alluded  to  are  supposed  to  have  been  cut 
with  a standard  rotary  cutter  and  they  are  supposed  to 
run  dry.  Where  special  rotary  cutters  are  used,  or 
where  the  gears  have  been  made  by  the  Fellows  or 
hobbing  process,  higher  speeds  can  be  used,  provided 
that  the  gears  are  not  hardened.  Higher  speeds  can 
also  be  used  when  the  gears  run  in  oil  or  grease. 

A gear  which  is  keyed  to  the  shaft  or  which  runs  on 
a shaft  being  bushed  for  that  purpose,  should  have  a 
sufficient  number  of  teeth  to  allow  for  the  proper  thick- 
ness of  metal  between  the  root  of  the  tooth  and  the  top 
of  the  key  or  the  outside  diameter  of  the  bushing.  If 
the  diameter  of  the  shaft  is  considered  as  the  pitch 
diameter  of  some  imaginary  gear,  then  the  gear  we 
design  should  have  at  least  eight  teeth  more  than  this 
imaginary  gear.  Denoting  the  diameter  of  the  shaft  by 
D,  and  the  pitch  of  the  gear  by  P,  we  should  make  the 
gear  with  not  less  than  DP  + 8 teeth,  though  for  light 
work  we  may  occasionally  use  DP  + 7. 

Wherever  possible,  overhanging  gears  should  be 
avoided. 

A gear  with  a hub  should  have  this  hub  turned  away 
from  the  bearing  wherever  possible.  A construction 
such  as  shown  in  Fig.  22-A  is  indefensible.  Construc- 
tions such  as  shown  in  B or  C cannot  always  be  avoided, 
but  are  not  desirable.  The  construction  shown  in  D is 
proper. 

Hunting  cogs  are  of  no  importance  for  cut  gears. 
They  are,  however,  of  some  importance  if  the  gear  is 
hobbed  with  a multiple  thread  hob.  In  that  case,  how- 
ever, the  hunting  cog  does  not  refer  to  the  two  meshing 
gears,  but  to  the  gear  in  its  relation  to  the  hob.  If,  for 
instance,  a gear  is  cut  with  a triple  thread  hob,  its 
number  of  teeth  should  not  be  a multiple  of  three.  The 
idea  that  gears  with  hunting  cogs  will  gradually  im- 
prove each  other  as  to  shape  of  tooth  is  a fallacy.  If 
there  is  a defective  tooth  in  one  of  the  gears  there  will 
be  a tendency  to  spoil  all  the  teeth  of  the  mating  gear, 
rather  than  a tendency  of  the  mating  gear  to  improve 
the  defective  tooth. 

Start  a geared  arrangement  with  the  highest  prac- 
tical shaft  speed  in  order  to  keep  dimensions  to  a min- 
imum. This  is  advantageous  in  regard  to  bulk  and  cost. 

Make  no  unnecessary  reduction,  but  keep  shaft  speeds 
as  high  as  possible  up  to  the  last  moment. 

In  making  gear  shift  arrangements  avoid  as  much  as 
possible  all  speeding  up. 

Use  as  few  groups  or  shifts  as  possible. 

Make  the  shift  by  the  simplest  possible  means,  so  as 
to  avoid  possible  confusion  on  the  part  of  the  operator. 

Avoid  duplicating  or  overlapping  of  speeds. 

Note:  ^This  rule  should  be  applied  with  caution.  There 
are  cases^  particularly  in  special  machines,  where  the  over- 
lapping of  Speeds  may  be  beneficial ; for  instance,  where  we 
have  two  ranges  of  speeds,  one  for  roughing  and  one  for 
finishing;  so  that  a single  shift  will  always  produce  tbe 
corresponding  finishing  and  roughing  speeds.  In  such  a 
case  it  may  well  be  that  the  highest  roughing  speed  is 
higher  than  the  lowest  finishing  speed. 

And  finally,  the  most  important  rule  of  all;  None  of 
the  above  rules  should  be  applied  without  carefully 
going  into  the  merits  of  the  case. 
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Recommended  Practice  in  Carburizing 

Suggestions  for  the  Selection  of  Carburizing  Material — Methods  of  Testing  It — The  Best 
Materials  for  Different  Kinds  of  Work — Design  and  Use  of  Carburizing  Pots 

By  S.  P.  ROCKWELL 

Metallurgical  Engineer,  Whitney  Mfg.  Co. 


IT  IS  to  be  regretted  that  the  average  purveyor  of 
carburizing  materials  argues  fast  penetration. 
Furthermore,  many  consumers  consider  fast  pene- 
tration as  a mark  of  merit.  Eighty  to  ninety  per  cent 
of  the  practical  men  who  handle  carburized  work  con- 
sider only  the  depth  of  penetration  and  base  their  judg- 
ment on  this  alone.  They  overlook  what  is  more 
important — the  percentage  of  carbon  in  the  case  and 
the  rate  at  which  the  carbon  decreases  toward  the  core. 
These  last  conditions  are  excusable  as  few  plants  are 
equipped  with  means  for  their  determination.  Often 
the  examination  of  a carburized  product  will  show  car- 
bon as  high  as  1.60  per  cent  for  an  appreciable  amount 
of  surface  depth.  This  will  rarely  interest  them,  but 
these  same  people  would  never  think  of  using  carbon 
steel  with  any  such  amount  of  carbon. 

Fast  penetration  is,  of  course,  a desirable  feature 
from  a cost  standpoint,  but  it  is,  almost  without  excep- 
tion, accompanied  by  excessive  high  carbon  surface  and 
its  product,  free  cementite.  In  order  to  put  the  free 
cementite  into  solution,  the  saving  made  in  the  time  of 
the  carburizing  operation  is  usually  lost  by  the  first  or 
high  heat  of  double  heat-treatment. 

The  fact  does  not  appear  in  any  publication  that  a 
steel  of  a specific  analysis  has  a certain  rate  for  a cer- 
tain; intensity  of  carbon  absorption.  The  writer,  how- 
ever, from  many  observations,  believes  that  this 
condition  exists.  In  other  words,  a 1020  steel  will 
absorb  an  eutectia  case  of  a certain  depth  in  a certain 
length  of  time,  and  nothing  will  increase  this  time, 
without  causing  the  case  to  become  hypereutectic. 

It  is  rather  difficult  to  say  with  any  degree  of  surety 
what  the  correct  amount  of  surface  carbon  should  be 
in  a casehardened  gear.  For  ball  bearing  work  a 
eutectic  case  (0.86  per  cent  carbon)  is  desired.  The 
bearing  after  carburizing  is  considered  to  have  1.10 
per  cent  carbon  in  the  outer  case.  The  grinding,  how- 
ever, is  calculated  to  remove  this.  Due  to  warpage  and 
the  resulting  uneven  grinding  it  is  a question  whether 
the  results  desired  are  always  attained. 

For  camshaft  work  considerable  high  carbon  is  per- 
missible, providing  the  resulting  cementite  is  in  solu- 
tion and  not  in  the  free  state.  When  properly  heat- 
treated  a mosaic  surface  effect  is  produced.  Finely 
divided  particles  of  extremely  hard  cementite  are  im- 
bedded in  a softer  matrix  of  eutectic  steel.  This  con- 
dition is  excellent  for  retaining  the  film  of  lubrication. 

The  gear,  in  a way,  is  subjected  to  both  the  require- 
ments of  the  bell  bearing  and  the  camshaft.  The 
pressure  per  unit  of  contact  is  less  than  the  bearing 
and  more  than  the  camshaft.  Furthermore,  the  gear 
roust  resist  sliding  and  rolling  contact.  It  is  surmised 
that  the  surface  carbon  should  be  between  1.00  and  1.10 
per  cent.  The  inspection  of  work  to  enable  one  to  hold 
to  these  conditions  is  a difficult  procedure,  unless  a 
standardization  of  the  carburizing  material  employed  is 
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made  by  the  user  for  his  own  particular  requirements. 

The  question  of  standardization  of  the  materials  and 
thq  specifications  of  the  same  are  two  different  things. 
It  is  probable  that  if  more  users  of  carburizing 
materials  would  test  them  out  for  results  the  makers 
would  be  forced  to  supply  according  to  specifications. 

One  concern  buying  carburizing  material  selects  at 
random  one  bag  from  ten,  and  carburizes  a 1-in.  bar, 
6 in.  long,  in  a 6 x 10-in.  pot  at  1,650  deg.  F.  for 
24  hours  and  pot  cools.  The  bar  is  1020  steel  and  all 
elements  are  within  the  specification  range.  The  bar 
is  centered  and  the  surface  removed  before  the  car- 
burizing operation.  After  carburizing  and  polishing 
with  emery  to  remove  adhering  carburizer,  0.010  in. 
of  the  surface  .is  removed  in  the  lathe  and  a carbon 
combustion  is  run  on  the  chips.  The  result,  together 
with  a micro-examination  of  the  case,  decides  the  ques- 
tion of  rejection  or  acceptance  of  the  shipment.  In  the 
operation  of  such  a method  of  standardization,  condi- 
tions should  permit  of  exact  duplication.  In  this 
respect  uniformity  of  furnaces  and  calibration  of  pyro- 
meters are  of  great  importance. 

Summarizing  a comparison  between  types  of  car- 
burizers  to  compare  costs,  case  depth,  surface  case, 
toughness  and  hardness  we  have: 

Rating 

(1)  Material  with  the  greatest  zone  of  eutectic  ...  25 

(2)  Material  showing  best  joining  of  the  different 


carbon  zones 25 

(3)  Material  least  destroying  the  core  strength  . . 15 

(4)  Material  giving  greatest  hardness  with  free- 

dom from  soft  spots  on  single  quench  ....  15 

(5)  Material  giving  the  greatest  case  depth 19 

(6)  Material  giving  the  best  surface  5 

(7)  Material  giving  the  greatest  economy 5 

Total 100 

There  are,  strictly  speaking,  but  four  different  types 


of  carburizers ; they  are  classed  by  their  physical  form 
as  follows:  (1)  Powder  materials,  in  which  the  gene- 
rator and  the  energizer  are  in  a powder  form,  and  are 
thus  mixed  together  to  form  a mechanical  mixture. 
Such  materials  are  “hydro-carbonated  bone  black"  No. 
9 "Ajax,"  etc.;  (2)  pill  materials,  in  which  the  gene- 
rator and  the  energizer  are  in  powder  form,  but  are 
held  together  by  a binder,  which  in  itself  may  be  a gene- 
rator or  an  energizer.  Such  a material  is  "carbo;” 

(3)  pellet  materials,  in  which  the  generator  is  a granule 
of  solid  carbonaceous  material  coated  with  an  energizer 
by  the  help  of  a binder.  Such  a mateiral  is  "Quids 
Light-A;”  (4)  pellet  and  powder  materials,  in  which  the 
generator  is  a granule  of  solid  carbonaceous  materials 
and  the  energizer  is  in  the  form  of  a powder.  A certain 
per  cent  of  the  powder  may  also  be  a generator.  Such 
materials  in  most  common  use  are  "Bohnite,”  “Car- 
bonite,”  "Pearlite,”  etc. 

Three  other  mediums  are  in  use  for  carburizing, 
namely,  bone,  leather  and  gas.  Bone  is  classed  as  a 
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pellet  material  with  this  exception,  that  the  energizer 
is  contained  within  the  bone.  Leather  is  classed  as  a 
powder  material;  its  energizer  is  a nitrogenous  com- 
pound. Gas  differs  from  the  rest  in  that  it  is  the  result 
of  the  carburizing  property  of  all  carburizers.  Charcoal, 
coal  and  coke  cannot  be  classed  as  carburizers,  due  to 
their  difficulty  of  control.  Strictly  speaking,  they  are 
generators,  and  are  sometimes  used  as  filters. 

Choosing  A Carburizes 

To  decide  on  any  type  of  carburizer,  one  must  first 
know  the  conditions  of  carburizing,  and  the  results 
desired. 

The  writer  offers  the  following  as  a guide  for  selec- 
tion: 

1.  For  low  cost,  and  to  secure  uniform  case  with  0.10  to 
0.20  less  carbon  in  the  case  than  is  usually  secured  under 
pot  packed  condition;  use  tumbling  barrel  method  developed 
by  American  Gas  Furnace  Co.  with  gas  or  with  solid 
carburizer.  With  this  system  heavy  work  will  be  marred, 
and  the  method  is  not  recommended  for  threaded  work. 
With  solid  carburizer  3 lb  of  material  will  carburize  50  lb. 
of  work  to  0.045  in.  depth  at  1,650  deg.  F.  Use  any  type  of 
carburizer. 

2.  For  fast  heating  use  coarse  mesh  carburizer  such  as 
types  2 and  3.  The  air  spaces  allow  room  for  the  heat- 
generated gases  to  thermo  syphon  and  offer  unrestricted 
passage  for  heat-transference  to  center  of  pot. 

3.  For  non-shrinkage,  use  fine  mesh  carburizers,  prefer- 
ably a coke  type  generator  or  a carburizer  with  a lot  of 
inert  filler.  These  latter  usually  contain  40  to  60  per  cent 
of  petroleum  coke. 

4.  For  low  carbon  case,  use  charcoal  generator  with  oil 
hydro-carbon  energizers.  Such  materials  are  “hydro-car- 
bonated bone  black,”  bone  and  charcoal. 

5.  For  high  carbon  case,  use  chemically  energized  mate- 
rials. Such  energizers  contain  cyanides,  barium,  ammo- 
nium, salts  and  carbonates.  Carburizers  containing  forms 
of  leather  are  also  used. 

6.  For  deep  depths,  use  coke  and  charcoal  generators 
with  oil  hydro-carbon  energizers  combined  with  fine  mesh 
and  considerable  inert  material. 

7.  For  very  clean  surface  work,  use  charcoal  and  bone 
carburizers  where  the  energizer  is  naturally  contained  in 
the  bone. 

8.  For  work  which  must  be  carburized  at  low  heats,  use 
raw  bone  or  carburizers  containing  a large  percentage  of 
raw  bone. 

9.  For  work  which  must  be  carburized  at  low  heats  to 
secure  mottled  effects,  and  clean  surfaces,  use  charcoal, 
charred  bone,  charred  leather  or  combinations  of  these. 
Avoid  chemicals. 

10.  For  copper-plated  work,  use  charred  bone,  charcoal 
and  oil  hydro-carbon  energized  materials,  together  or  alone. 
Avoid  chemicals. 

11.  For  extreme  hardness  of  case  use  nitrogen  carrying 
compounds,  which  would  be  cyanogen  energized  compounds, 
and  leather  mixtures. 

12.  For  local  carburizing  where  compound  is  forced  by 
pressure  and  caked  about  zone  desired  to  receive  an  increase 
of  carbon,  use  fine  mesh  materials  combined  with  a semi- 
liquid binder,  such  as  molasses,  tar  and  resin. 

After  a decision  has  been  made  on  the  type  of  car- 
burizer for  the  particular  class  of  work  it  is  to  be 
used  with,  the  user  will  find  that  he  is1  in  no  way 
restricted  as  to  the  dealers  from  whom  he  may  pur- 
chase. Nearly  all  the  standard  carburizing  materials 
dealers  make  all  types,  but  they  are  apt  to  confine  their 
advertisements  to  one  or  two  more  popular  types.  It 
will  further  be  found  that  each  type  can  be  purchased 
in  different  variations  of  mesh  and  grain  size. 

How  to  Buy 

Buy  from  a responsible  house. 

Study  what  type,  mesh,  generator  and  energizer  is  best 
fitted  for  your  work. 

Consider  as  first  cost,  the  cost  per  cubic  foot  rather  than 
the  cost  per  pound. 

Test  the  material  under  conditions  as  nearly  like  regular 
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practice  as  possible.  This  means  depth,  representative  work 
shape,  temperature,  and  pot  size. 

Examine  the  pot-cooled  sample  for  case  structure  by  the 
microscope,  and  by  carbon  combustion.  The  microscope 
will  be  found  invaluable  for  this  purpose.  Once  one  be- 
comes familiar  with  estimating  the  carbon  by  the  micro- 
scope, the  combustion  method  can  be  dispensed  with  except 
as  a means  of  check. 

Maintain  your  standard  for  future  shipment  of  material. 

If  soft  spots  develop  on  the  hardened  work  do  not 
blame  the  carburizer.  Soft  spots  are  due  to  rust  on 
work  prior  to  carburizing,  phosphorous  banding:, 
delayed  quenching,  copper  or  sulphate  spots,  slag, 
faulty  grinding,  cold-rolled  or  planished  surfaces,  scale 
formation,  excessive  oxygen  in  hardening  fires,  faulty 
quenching  medium,  too  low  hardening  heats.  These 
faults  cannot  be  laid  to  the  carburizer.  The  carburizer 
rarely  makes  soft  spots  if  it  contains  no  excessive 
amounts  of  inert  filler,  or  burned  out  material  such 
as  ash  dust.  These  conditions  should  be  guarded 
against.  If  hardened  work  has  soft  spots,  and  these 
areas  are  carefully  marked  and  the  piece  carefully 
rehardened  two  results  can  be  obtained: 

(1)  Original  soft  areas  become  hard.  In  this  case  trouble 
is  not  due  to  carburizing. 

(2)  Original  soft  areas  stay  soft.  In  this  case  the  trouble 
may  be  due  to  rust,  copper,  decarburized  in  hardening,  or 
to  defective  carburizer. 

With  the  aid  of  the  microscope,  polishing  wheels  and 
cloth,  and  dilute  nitric  acid,  any  of  these  conditions 
may  be  accurately  discovered. 

Special  alloy  heat-resisting  pots,  are  by  far  the  best 
investment  when  compared  to  cast  iron,  malleable  iron 
and  cast  steel.  The  round  pot  will  be  found  to  give  a 
greater  life  than  the  square  pot,  due  to  the  equalization 
of  expansion  and  contraction  stresses.  The  cored  or 
chimney  pot  is  only  efficient,  considering  its  added  cost, 
where  the  chimney  is  5 in.  in  diameter  or  over.  Too 
large  pots  should  be  avoided  for  small  work.  The 
round  pot  will  be  found  most  satisfactory  for  pinion 
and  ring  gear  work.  It  offers  the  advantage  of  even 
heating,  and  prevents  the  tendency  to  overcrowd  the 
furnace  hearth  space. 

Square  or  rectanglar  pots  are  best  for  splinod  shafts, 
but  the  work  must  be  packed  with  due  regard  to  the 
transference  of  heat.  The  size  of  the  pot  should  not 
be  greater  than  the  work  demands.  This  is  impera- 
tive from  the  standpoint  of  handling,  klowness  of 
heating  and  the  subsequent  unevenness  of  carbon  pene- 
tration from  center  of  pot  to  outside.  It  is  also 
imperative  that  the  pot  should  not  be  greater  than  is 
required  by  the  work  on  account  of  the  slowness  of 
cooling  where  work  is  pot  cooled  with  the  subsequent 
separation  of  the  carbon  zones. 

The  best  dimensions  of  the  pot  depend  largely  on  the 
furnace.  Too  high  pots  are  as  bad  as  those  too  large 
in  diameter.  The  average  furnace  varies  greatly  in 
temperature  from  top  to  bottom,  and  this  variation  in- 
creases with  the  arch  height.  A well  proportioned  pot 
never  exceeds  in  height  the  greatest  width  or  the 
diameter.  The  height  is  best  made  between  g and  l 
of  the  greatest  width  or  diameter.  All  pots  should  be 
cast  with  legs  to  allow  circulation  of  heating  gases. 
For  this  same  reason  the  floor  of  the  furnace  should 
be  scraped  clean  after  each  heat.  Great  care  should 
be  used  in  sealing  of  the  pots.  The  tighter  the  seal 
the  more  uniform  the  results.  No  pot  should  be  used 
that  is  cracked,  as  this  is  the  cause  of  blistered  work 
The  pot  becomes  a veritable  blast  furnace,  containing 
its  own  fuel. 
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Factory  Storekeeping  and  Material  Control 

The  Third  Article — Balance  Sheets  as  the  Material  Control  Center — 

Four  Types  of  Sheets — When  and  How  To  Use  Them 


By  Henry  H.  Farquhar 


THE  balance  records,  as  has  been  indicated,  should 
form  the  heart  of  the  supply  service  of  the  factory, 
through  which  material  control  is  secured.  But 
they  should  do  more  than  this.  They  should  serve  both 
production  and  accounting,  if  properly  set  up  and  regu- 
lated, in  furnishing  quick  and  accurate  information  as 
to  the  material  status  at  any  time — information  of  in- 


It  must  be  emphasized  again  that  such  a method  of 
regulating  material  has  very  limited  applicability.  It 
is  entirely  safe  only  when  the  average  rate  of  use  em- 
ployed in  ascertaining  the  minimum  stock  to  be  kept  on 
hand  is  the  actual  rate  of  use  throughout  the  year;  in 
other  words,  where  there  is  an  entirely  uniform  rate 
or  flow  of  materials.  Such  a balance  sheet  must  not  be 
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FIG.  2.  PLAN  A,  BALANCE  SHEET  FOB  REPLENISHMENT  BY  AMOUNT  ON  HAND 


creasing  value  and  reference  as  the  business  expands. 
In  order  that  production  may  be  adequately  served,  it 
follows  that  the  balance  sheets  must  be  designed  accord- 
ing to  the  need  of  that  particular  type  of  production. 

Three  general  types  of  balance  sheets  are  necessary 
to  meet  the  three  types  of  production  calling  for  a con- 
trol of  replenishment  under  one  of  the  plans  A,  B,  or  C. 
Each  of  these  three  general  types  are  found  in  various 
forms,  embodying  different  arrangements  of  columns 
designed  to  provide  various  sorts  of  information.  No 
attempt  will  be  made  to  present  or  discuss  all  of  the 
possible  or  existing  arrangements  since  the  variety  is 
infinite  and  the  particular  typography  is  a matter 
largely  of  choice  and  of  comparatively  little  moment. 
Only  the  considerations  necessary  to  the  effective  use 
of  each  will  be  taken  up,  illustrated  by  one  example  of 
each  type  of  sheet. 

Plan  A.  Here  replenishment  is  governed  by  the 
amount  on  hand  in  the  storeroom.  This  requires  the 
simplest  form  of  balance  sheet  in  set-up  and  in  opera- 
tion. It  needs  only  two  main  columns,  one  column  for 
data  relating  to  the  material  on  order,  providing  sub- 
columns for  the  date  and  number  of  the  requisition, 
the  number  of  the  purchase  order,  the  amount  received 
and  the  amount  outstanding;  and  one  column  for  the 
amount  on  hand  in  the  storeroom,  with  subcolumns 
showing  the  amounts  issued  on  what  date  and  to  what 
order,  the  total  value  and  the  value  per  unit.  If  the 
operation  of  the  balance  sheet  presented  under  plan  B 
is  thoroughly  understood,  the  operation  of  this  simpler 
sheet  illustrated  by  Fig.  2 will  need  no  explanation,  and 
no  further  description  will  therefore  be  given. 

FOr  the  author’s  forthcoming  book.  All  rights  reserved. 


expected  to  prove  satisfactory  under  conditions  for 
which  it  is  not  fitted. 

Plan  B.  The  replenishment  of  material  is  regulated 
by  the  amount  available.  The  balance  sheet  presented 
in  Fig.  3 is  the  one  needed  for  major  materials  in  the 
over-whelming  majority  of  manufacturing  plants,  since 
most  factories  have  a fluctuating  rate  of  use.  This 
plan  has  been  in  operation  in  many  plants  for  a number 
of  years,  and  has  proved  entirely  satisfactory  under 
conditions  to  which  it  was  adapted.  Its  use  is  rapidly 
increasing.  It  is  unnecessary  to  state  that  the  sheet  is 
not  suitable  for  all  manufacturing  plants  in  the  partic- 
ular form  here  presented,  although  it  has  proved  of  very 
wide  applicability.  Comparatively  slight  modifications 
will  adapt  it  to  almost  any  type  of  industry. 

The  only  situation  where  the  use  of  plan  B balance 
sheet  is  unnecessary  is  when  we  have  conditions  de- 
scribed in  plan  A,  and  sometimes  in  plan  C,  conditions 
vary  rarely  encountered.  This  balance  sheet  is,  more- 
over, suitable  for  use  under  plan  A,  since  all  that  is 
necessary  in  such  a case  is  to  use  the  first  two  columns. 
It  can  be  used  under  plan  C with  certain  additions. 

Before  considering  the  details  of  this  particular 
sheet,  it  is  well  to  review  its  general  function  in  material 
regulation.  A satisfactory  regulation  of  materials  under 
this  plan  of  operation  presupposes  the  ability  to  answer 
almost  immediately  the  questions  following.  Such  in- 
formation may  and  should  be  embodied  in  one  central 
place,  the  balance  sheet. 

(1)  How  much  has  been  ordered? 

(2)  When  was  it  ordered? 

(3)  The  replenishment  order  number? 

(4)  The  purchase  order  number? 
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(5)  How  much  has  been  received? 

(6)  How  much  ia  still  outstanding  on  the  purchase 
order? 

(7)  How  much  does  the  balance  sheet  show  is  now 
in  the  bin,  and  how  does  this  compare  with  the  amount 
actually  in  the  bin? 

(8)  What  has  been  issued,  and  for  what  purpose  was 
it  issued? 

(9)  What  has  been  returned  as  credit,  and  what  order 
or  account  was  credited  with  the  amount  and  value  of 
the  return? 

(10)  The  total  value  of  material  on  hand,  including 
the  transportation  charges  where  practicable? 

(11)  The  unit  value  of  material  on  hand,  including 
the  transportation  charges  where  practicable? 

(12)  What  has  been  apportioned  or  set  aside  for 
manufacturing  or  other  needs? 

(13)  When  was  it  so  apportioned? 

(14)  For  what  purpose  was  it  apportioned? 

(15)  How  much,  if  any,  has  already  been  issued 
against  this  reservation? 

(16)  The  balance  still  on  apportionment? 

(17)  How  much  is  still  available  for  apportionment 
to  other  orders? 

(18)  When  did  it  become  so  available? 

Besides  furnishing  answers  to  these  questions,  the 
balance  sheet  must : 

(a)  Be  easy  to  operate. 

(b)  Be  up  to  the  minute  in  record  of  transactions. 

(c)  Provide  an  easy  means  of  tracing  each  trans- 
action. 

(d)  Enable  the  compilation  of  statistics  covering  the 
rate  of  use,  the  time  necessary  to  renew  the  supply,  the 
cost,  and  other  information. 

(e)  Provide  a means  for  checking  the  clerical  ac- 
curacy of  the  entry  and  balances. 

What  the  Balance  Clerk  Must  Do 

In  order  that  answers  to  these  questions  may  be 
instantly  available,  around  the  balance  sheet  must  re- 
volve the  procedure  following.  The  topics  are  numbered 
to  correspond  with  and  answer  the  preceding  list  of 
■questions. 

(1),  (2),  (3)  The  replenishment  orders  must  be 
originated  by  the  balance  clerk  or  must  pass  through  his 
hands  for  entry.  Besides  the  amount  ordered,  on  the 
sheet  must  also  be  noted  the  date  the  replenishment 
order  was  issued  and  the  replenishment  order  number 
for  identification. 

(4)  Upon  the  issuance  of  the  purchase  order,  a copy 
must  be  sent  to  the  balance  clerk  showing  the  amount 
actually  ordered.  This  must  be  checked  with  the  amount 
ordered  as  per  the  replenishment  order,  and  any  neces- 
sary adjustments  made.  The  purchase  order  number 
must  also  be  entered  for  identification. 

(5)  Upon  the  receipt  of  a shipment,  a notification  of 
the  materials  received  must  be  sent  to  the  balance  clerk. 
This  must  be  identified  with  the  purchase  order,  and 
must  show  the  amount  actually  received,  and  if  con- 
venient, also  the  amount  passed  and  the  amount  re- 
jected upon  inspection,  although  this  information  may 
be  sent  forward  later.  It  is  important  that  the  noti- 
fication of  the  materials  received  go  forward  just  as 
promptly  as  possible  after  the  shipment  is  in,  since  re- 
quests for  the  issuance  of  material  not  on  hand  lodge 
with  the  balance  clerk  until  they  may  be  filled. 

(6)  Notification  of  the  cancellation  of  purchase 
orders  or  of  parts  of  purchase  orders  must  be  sent  to  the 


balance  clerk  so  that  in  conjunction  with  the  notation 
of  orders  and  of  receipts  a running  balance  of  the 
amounts  still  due  may  be  kept. 

(7)  Stock  count  is  the  result  of  an  actual  physical 
count  by  the  storekeeper  or  his  representative  for  the 
item,  and  is  made  entirely  independent  of  any  knowledge 
of  the  balance  as  shown  on  the  balance  sheet  for  that 
item.  This  is  one  of  the  means  by  which  accuracy  of 
the  perpetual  inventory  may  be  maintained.  Such  count 
may  be  made  on  a few  items  daily  so  that  in  the  course 
of  at  least  four  or  five  months  the  whole  storeroom  may 
be  covered,  and  then  the  process  is  repeated. 

(8)  The  balance  clerk  must  record  the  stores  and 
worked  material  issues  which  have  been  filled,  showing 
the  amount  actually  taken  from  the  storeroom  and  issued 
to  the  shop  or  other  departments.  These  may  show  also, 
if  desirable,  the  remaining  balance  in  the  bin  after  such 
issues  have  been  subtracted,  as  an  additional  current 
check  on  inventory. 

(9)  The  stores  and  worked  material  credits  must  be 
sent  to  the  balance  clerk  showing  the  amount  of  goods 
actually  returned  to  the  storeroom  as  a credit  to  some 
previously  debited  charge  account. 

(10)  and  (11)  The  balance  clerk  should  secure  the 
original  or  duplicate  invoice,  showing  the  purchase  price 
of  the  goods  and  the  record  of  express  or  freight,  or 
other  transportation  charges  against  the  shipment. 
Dividing  the  total  cost,  including  these  transportation 
charges,  by  the  number  of  articles  on  hand,  gives  the 
unit  cost. 

(12),  (13),  and  (14)  Bills  of  material,  manufactur- 
ing orders,  stores  issues,  worked  material  issues,  or 
other  forms  of  information,  showing  what  materials  and 
how  much  will  be  needed  in  the  future  for  manufactur- 
ing or  other  needs  must  be  recorded  by  the  balance  clerk. 
This  information  is  for  the  purpose  of  apportioning  such 
demands  against  the  material.  Such  information  must 
include,  for  entry  on  the  sheet,  the  date  of  these  re- 
quests, and  the  account  number  or  symbol  to  which  sup- 
plies are  to  be  charged  when  finally  issued. 

(15)  From  No.  8 above,  after  passing  through  the 
storeroom  for  issue,  is  obtained  and  entered  what  has 
actually  been  issued  for  this  use. 

(16)  By  subtraction  is  obtained  the  total  amount  out- 
standing on  apportionment  after  deducting  this  par- 
ticular issue.  This  total  should  be  entered. 

(17)  and  (18)  By  subtraction  the  amount  still  avail- 
able is  found  and  should  be  entered  with  the  date  it  be- 
came available. 

To  make  such  a record  intelligible : 

(a)  The  sheet  must  be  so  arranged  as  to  be  readily 
understood  and  followed. 

(b)  There  must  be  a continuous  flow  of  such  records 
currently  through  the  balance  sheet. 

(c)  Each  transaction  must  be  complete  in  itself  and 
so  entered,  complete  identification  of  each  entry  being 
insisted  upon. 

(d)  The  balance  sheet  must  form  a permanent  record. 

(e)  The  balances  of  the  amount  ordered,  plus  the 
amount  on  hand,  minus  the  amount  apportioned,  must 
equal  the  amount  available  at  any  time. 

In  order  to  conform  to  all  of  these  requirements, 
the  balance  sheet  must  have  a minimum  of  four  col- 
umns, one  for  entries  relating  to  orders,  the  second  for 
entries  relating  to  amounts  on  hand,  the  third  for 
amounts  apportioned,  and  the  fourth  for  amounts  avail- 
able. Although  extremely  common,  the  four-column 
balance  sheet  is  by  no  means  universal  for  this  purpose. 
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PIG.  4.  PLAN  C,  BALANCE  SHEET  FOR  REPLENISHMENT  BY  SCHEDULE 
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PIG.  5.  UNCLASSIFIED  STORES  BALANCE  SHEET 


and  various  numbers  of  columns  from  four  to  possibly  a 
dozen  are  encountered. 

In  the  more  elaborate  and  clumsy  sheets,  I have  never 
found  features  embodied  which  could  not  be  incorpo- 
rated in  the  four-column  sheet.  For  clearness,  for  a 
small  amount  of  clerical  work,  and  for  the  general  ease 


of  operation,  it  is  usually  to  be  preferred.  The  objection 
most  generally  made  to  it  is  that  it  does  not  provide 
separate  columns  for  the  entry  of  the  amount  received, 
the  amount  issued  and  the  amount  still  on  hand,  for  ease 
in  tabulation.  As  can  be  seen  on  the  sheet  in  Fig.  3, 
however,  each  of  these  entries  may  be  readily  picked  out 
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by  paying  attention  to  the  respective  date  entries  which 
identify  each  transaction  in  the  different  columns. 

A review  of  the  preceding  summary  of  transactions 
necessary  to  the  operation  of  this  balance  sheet  will 
immediately  emphasize  the  point  so  often  made  that  the 
balance  clerk  is  the  hub  of  the  material  procedure. 
Hardly  :i  transaction  of  importance  occurs  from  re- 
plenishment to  issue  which  does  not  spring  from  or  lead 
to  the  balance  sheets,  and  if  they  are  properly  used  they 
constitute  an  encyclopedia  of  information  to  anyone  who 
desires  to  know  anything  about  the  state  of  materials. 
It  should  be  unnecessary  to  add  that  such  work  should 
not  be  intrusted  to  an  inexperienced  clerk. 

Plan  C.  The  replenishment  is  made  by  schedule. 
Once  the  requirements  in  materials  for  a considerable 
period  in  the  future  are  known,  there  are  several  ways 
in  which  the  desired  flow  may  be  secured.  Where  plans 
may  be  followed  without  variation,  the  simplest  method 
is  to  list  or  put  on  ticklers  the  dates  when  the  various 
purchases  are  to  be  made.  This  method,  however,  pro- 
vides for  no  follow-up  in  case  production  becomes  more 


PIO.  6.  ARRANGEMENT  FOR  5,000  BALANCE  SHEETS 


or  less  than  planned.  In  such  cases  the  balance  sheet 
described  for  Plan  A may  be  satisfactory  to  use  where 
production  is  not  too  irregular.  The  balance  sheet  illus- 
trated in  Fig.  4 may  be  more  serviceable  where  we  can 
look  ahead  a long  time  but  where  the  rate  of  production 
is  not  predictable.  This  sheet  is  similar  to  that  of 
Plan  B,  with  the  addition  of  a schedule  column. 

A balance  sheet  for  classified  worked  materials  in 
design  and  operation  may  in  some  cases  be  very  similar 
to  that  of  the  stores,  while  in  other  cases  the  need  may 
be  felt  for  two  additional  columns. 

Unclassified  Stores. — Little  need  be  said  in  regard  to 
the  balance  sheet  for  unclassified  stores,  since  its  opera- 
tion will  be  entirely  clear  from  the  sample  sheet  shown 
in  Fig.  6.  This  is  used  only  for  items  which  are  not 
regularly  stocked,  but  which  are  ordered  for  special  pur- 
poses and  ordinarily  issued  for  those  purposes  just  as 
soon  as  received.  This  sheet  should  be  inspected  from 
time  to  time  to  catch  recurring  items  which  may  be 
transferred  to  the  classified  list  and  kept  in  stock. 

Although  loose  cards  of  various  sizes  instead  of  sheets 
are  frequently  found  in  use  in  balance  record  files,  it  is 


felt  that  in  general  the  use  of  the  latter  is  much  sarer 
and  more  satisfactory.  The  danger  of  misplacing  a card 
where  there  are  possibly  30,000  items  in  the  storeroom, 
each  requiring  at  least  one  card,  is  very  considerable  and 
causes  extreme  annoyance  when  it  occurs.  Loose-leaf 
binders  of  this  number  of  sheets,  however,  also  have  the 
disadvantage  of  taking  up  a great  deal  of  room  and 
of  being  either  heavy  or  involving  a great  number  of 
volumes.  Some  of  the  improved  card-filing  devices  rem- 
edy both  of  these  defects  quite  satisfactorily.  Figure  6 
shows  a compact  arrangement  accommodating  over 
6,000  separate  balance  sheets.  This  file  gives  a maxi- 
mum number  of  sheets  or  cards  in  a minimum  space, 
makes  it  impossible  to  misplace  a card,  and  makes  it 
unnecessary  to  lift  heavy  volumes  since  entries  are 
made  in  position. 

Who  Remembers  This  Bicycle? — Discussion 

By  Albert  A.  Bailley 

In  an  article  under  the  above  title  on  page  381  of 
American  Machinist,  I.  B.  Rich  is  quite  correct  in 
stating  that  shafts  with  multiple  splines  were  used 
before  the  days  of  the  automobile;  also  in  stating  that 
this  method  was  used  in  the  construction  of  a bicycle. 

The  1896  model  Tribune  bicycle,  made  by  the  Black 
Manufacturing  Co.,  Erie,  Pa.,  had  its  cranks  attached 
to  the  shaft  in  this  manner.  I distinctly  remember 
this,  because  I ground  the  cutters  used  in  milling  the 
broaches.  Mr.  Rich’s  friends  evidently  belong  to  the 
younger  set,  who  think  that  everything  they  see  for 
the  first  time  is  new  and  original  because  they  never 
saw  it  before.  But  there  are  very  few  devices  in  use 
today  that  have  not  appeared  in  some  form  or  other 
many  years  ago. 

I was  at  one  time  employed  by  an  old-time  concern 
that  started  in  business  in  the  early  part  of  the  nine 
teenth  century.  About  1904  this  firm  happened  to  be 
hard  pressed  for  cash,  and  as  a last  resort  decided 
to  cash  in  on  a scrap  pile  that  had  been  growing  in 
the  basement  for  about  fifty  years.  At  the  bottom  of 
this  scrap  heap  was  found  a large  black  walnut  tool- 
chest.  On  being  opened  this  chest  disclosed  the  fact 
that  it  had  belonged  to  a man  named  Mudge  who  flour- 
ished about  1841,  some  of  the  tools  being  marked  with 
the  name  and  date. 

This  man  Mudge  was  evidently  a genius  and  an  excel- 
lent mechanic,  as  the  chest  contained  many  clever 
specimens  of  his  handiwork.  Among  the  contents  were 
an  adjustable  spirit  level,  very  similar  to  the  best 
adjustable  levels  on  the  market  today,  a clamp  lathe- 
dog  which  to  my  knowledge  has  been  re-invented  many 
times  since,  a number  of  hand-made  skew  gears,  not 
very  accurate  as  gears,  but  good  specimens  of  hammer 
and  chisel  and  file  work. 

There  was  also  a partly  finished  piece  having  a stud 
with  V-shaped  serrations,  exactly  as  referred  to  by  Mr. 
Rich.  In  this  case  the  stud  was  made  of  tool  steel 
and  hardened  and  made  to  act  as  its  own  broach.  The 
end  was  made  slightly  tapering  and  the  serrations 
were  pressed  instead  of  being  cut  in  the  hole,  though 
the  hole  appeared  as  if  broached. 

A method  resembling  this  has  been  used  for  a good 
many  years,  in  holding  the  crossbars  in  chuck  wrenches 
and  T-tap  wrenches,  excepting  that  the  serrations  were 
produced  with  a knurling  tool,  and  the  parts  are  not 
hardened. 
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The  Mack  Truck  Frame  and  Chassis 

Drilling  and  Riveting  the  Frame — Rivets  Heated  by  Electricity — Motor  Storage  Racks — 

Final  Assembly  of  Complete  Truck  Chassis 

By  FRED  H.  COLVIN 

Editor,  American  Machinist 


THE  channels  which  comprise  the  side  frames  are 
drilled  with  reversible  drilling  fixtures  as  shown 
in  Figs.  1 and  2.  These  fixtures  are  located  from 
the  ends  of  the  channels  and  are  held  against  side 
movement  by  setscrews  when  necessary.  Both  Figs. 
1 and  2 show  different  applications  of  motor  drives  to 


FIG.  1.  DRILLING  THE  FRAME. 


heater  and  they  are  automatically,  quickly,  and  uni- 
formly heated.  The  pedal  opens  the  contact  for  placing 
and  removing  the  rivets. 

Occasionally  additional  drilling  needs  to  be  done,  as 
shown  in  Fig.  4.  An  air  drill  is  used  for  this  purpose 
and  the  “old  man”  or  support  shown  has  proved  to  be 


FIG.  2.  THE  DRILLING  FIXTURB 


FIG.  3.  RIVETING  THE  FRAME.  FIG.  4.  DRILLING  ADDITIONAL  HOLES 


two  drilling  machines.  In  the  case  of  Fig.  1 the  motor 
is  mounted  on  a neat  stand.  The  reducing  gears  are 
enclosed  in  both  cases. 

The  riveting  of  the  frame  shows  in  Fig.  3,  how 
the  four  men  work  together  in  handling  this  work 
quickly.  The  man  in  the  center  puts  in  and  removes 
the  temporary  bolts  for  holding  the  frame  in  position 
while  the  first  few  rivets  are  being  driven.  Two  others 
handle  the  riveting  hammer  and  “holder  on”  while  the 
fourth  man  keeps  them  supplied  with  hot  rivets  heated 
in  the  electric  furnace  shown.  It  is  only  necessary  to 
place  the  rivets  between  the  contact  points  of  the 


very  convenient.  It  consists  of  a U-shaped  piece  of 
bar  iron  with  hooks  on  the  end  and  the  legs  given  a 
quarter  turn  as  shown.  This  device  is  very  convenient 
and  saves  considerable  work  on  the  part  of  the  operator, 
as  the  side  bars  take  the  turning  reaction  from  the  drill 
cut.  At  the  outer  end  is  a substantial  wooden  block  A, 
which  carries  the  drills  needed  in  suitable  holes. 

In  Fig.  5 is  shown  the  type  of  stands  used  in  as- 
sembling the  frame,  and  also  a frame  partially  com- 
pleted, including  the  heavy  end  cross-members  which 
carry  the  side  hooks  for  towing  or  being  towed. 

In  the  background  is  seen  part  of  the  motor  storage, 
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FIG.  5.  THE  ASSEMBLY  STAND.  FIG.  7.  PARTS  READY  FOR  ASSEMBLY 


a closer  view  of  which  is  shown  in  Fig.  6.  This  view 
gives  some  idea  of  the  capacity  of  the  assembling  plant 
at  the  Allentown  shop  and  shows  the  systematic  manner 
in  which  the  parts  are  stored.  Suitable  provision  is 
made  for  handling  the  motors  to  and  from  the  racks, 
and  one  of  the  trucks  used  is  shown  in  the  next  cross 
aisle.  This  rack  has  a storage  capacity  for  several 
hundred  motors  which  are  received  from  the  plant  in 
Plainfield,  N.  J. 

The  Assembly  Floor 

In  Figs.  7,  8 and  9 are  shown  three  views  of  the 
assembly  floor.  In  Fig.  7 the  frame  has  just  been 
placed  at  A,  the  motor  in  its  stand  at  B,  a complete 
radiator  unit  at  C,  and  a truckload  of  parts  at  D.  These 
trucks  are  filled  in  the  stock  department  with  just  the 
right  number  of  parts  to  complete  a truck  assembly. 
This  saves  running  back  and  forth  to  the  storeroom 
and  also  the  loss  due  to  parts  becoming  mislaid,  or 
tucked  away  under  benches,  as  was  too  often  the  case 
under  old  methods  in  many  shops.  Springs,  axles  and 
other  parts  are  shown  convenient  for  the  assembly  and 
the  work  proceeds  very  rapidly  when  an  assembly  gang 
moves  to  a new  frame. 

Another  view  of  the  assembly  line,  showing  the  mo- 
tors, trucks  and  various  parts  in  different  stages,  is 
seen  in  Fig.  8.  It  also  gives  an  excellent  idea  of  the 
layout  of  the  shop,  the  system  of  monorail  hoists  and 
the  splendid  lighting,  both  from  the  side  windows  and 
the  construction  of  the  roof. 

In  Fig.  9 is  shown  a truck  chassis  of  the  chain  drive 


type  nearly  assembled.  Careful  provisions  are  made 
both  for  the  safety  of  the  men  and  the  expediting  of 
the  work  and  when  a truck  frame  reaches  the  assembly 
floor  it  is  a comparatively  short  time  before  it  is  com- 
pletely assembled  and  ready  to  drive  out  for  its  road 
test  and  to  receive  the  body  which  is  to  be  supplied. 


Allentown,  incidentally,  affords  an  excellent  opportunity 
for  testing  trucks  as  it  has  a variety  of  hills  in  all 
directions. 
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FIG.  8.  THE  ASSEMBLY  LINE.  FIG.  9.  PUTTING  THE  TRUCK  TOGETHER 
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The  Maintenance  of  Textile  Machinery 

Purpose  of  Ball  Bearings  and  Importance  of  Proper  Lubrication — 
Common  Abuses  and  Suggested  Corrections 

By  EDWIN  H.  MARBLE 

President,  Curtis  & Marble  Machine  Co..  Worcester,  Mass. 


A MEMBER  of  a well-known  firm  of  appraisal  engi- 
neers  recently  stated  that  it  was  not  practical 
X L to  adjust  values  of  textile  machinery  by  any 
known  annual  depreciation  percentages.  Two  machines 
placed  in  operation  in  different  mills,  receiving  attention 
or  lack  of  attention,  will  be  represented  on  the  valuation 
sheet  by  quite  varying  figures.  It  is  the  hope  of  the 
writer  of  this  paper  that  some  suggestion  may  be  made 
that  will  bring  the  two  valuations  nearer  together  and 
assist  in  a better  maintenance  of  the  textile  machinery 
that  has  been  installed  in  so  many  of  the  mills. 

We  will  take  for  specific  illustrations  that  class  of 
machines  with  which  the  writer  is  most  familiar, 
namely,  cloth-room  machinery.  The  suggestions,  how- 
ever, will  apply  equally  well  to  most  of  the  machinery 
found  in  our  textile  mills.  When  machinery  is  being 
constructed  by  the  builder,  the  frame  is  carefully  leveled 
and  the  various  bearings  are  adjusted  and  the  machine, 
when  placed  in  its  proper  position  on  the  mill  floor, 
should  be  carefully  leveled  and  then  securely  fastened 
in  its  position.  Several  times  we  have  had  called  to 
our  attention  a very  careless  carrying  out  of  this  sug- 
gestion. “The  legs  seem  to  be  firm  on  the  floor  and  the 
machine  must  be  all  right,”  was  the  report.  This 
leveling  is  particularly  important  with  machinery  that 
has  considerable  length  along  the  line  of  the  main 
driving  shaft,  such  as  spinning  frames,  or  with 
machines  that  have  fine  adjustments,  such  as  shearing 
machines.  Having  attended  to  this  particular  feature 
at  the  installation  of  the  machines  it  is  well  to 
repeatedly  test  out  the  stability  of  the  leveling. 

With  the  machine  in  position  and  various  attach- 
ments and  revolving  parts  in  place,  see  that  the  bear- 
ings are  not  too  snug  and  that  each  roll  or  shaft  turns 
freely.  We  all  expect  a certain  degree  of  stiffness 
in  new  machines  and  no  matter  how  finely  the  builder 
may  have  made  his  fits,  the  transferring  of  the  machine 
from  one  floor  to  another  will  have  varied  the  adjust- 
ment to  some  extent. 

The  Importance  of  Lubrication 

With  the  machine  starting  off  smoothly,  what  sugges- 
tions can  we  make  to  assist  in  maintaining  its  operat- 
ing condition?  Lubrication  is  possibly  one  of  the 
prime  considerations.  Often  it  is  no  oil,  an  unstable 
oil,  or  a surplus  of  oil.  The  same  oil  cannot  well  be  used 
on  the  high-speed  spindle  and  the  slow-revolving  main 
shaft.  The  type  of  bearing  may  not  be  suitable  for 
some  of  the  heavy  non-fluid  oils.  A regular  system 
of  oiling  up  should  be  practiced.  Every  morning  the 
operator  should  see  that  any  exposed  oil  holes  are  care- 
fully cleared  out  and  enough  suitable  oil  applied  to 
lubricate  each  bearing. 

On  many  textile  machines  you  will  find  ball  bearings 
of  various  makes  and  they  require  considerable  atten- 
tion. First,  we  would  ask  why  these  particular  devices 
were  installed.  Reducing  all  the  answers  to  their  lowest 
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terms  we  find  three  reasons;  they  reduce  bearing  fric- 
tion and  save  horsepower;  they  render  good  service  by 
the  saving  of  oiling  troubles;  or  they  were  installed 
because  some  salesman  convinced  some  one  that  he  had 
a panacea  for  most  of  the  ills  mechanical  devices  are 
troubled  with.  The  first  answer  is  a rather  limited 
one,  for  while  the  actual  saving  of  horsepower  is  in 
many  cases  quite  an  item,  the  application  of  ball  bear- 
ings to  a particular  revolving  body  should  be  considered 
carefully  and  the  condition  of  working  load  examined 
and  charted  before  any  new  installations  are  made. 

In  almost  all  cases  the  machine  builder  has  looked 
the  designing  of  his  machine  over  pretty  carefully 
before  he  has  sent  it  out  and  is  a fairly  good  judge 
of  when  and  what  kind  of  a friction-reducing  bearing 
can  be  used  to  advantage. 

Lubrication  of  Ball  Bearings 

Now  regarding  the  second  reason,  which  concerns  the 
lubrication  side  of  the  ball-bearing  question,  any  ordi- 
nary bearing  must  be  oiled  frequently.  The  installa- 
tion of  a proper  ball  bearing  will  in  many  cases  reduce 
to  a considerable  extent  both  the  time  required  to  oil 
and  the  amount  of  oil  used.  The  frequent  oiling  of 
ordinary  bearings  oftentimes  breeds  carelessness,  and 
the  surplus  oil,  conveyed  to  stock  or  fabric,  produces 
damaged  goods.  This  can  be  prevented  in  a great 
measure  by  a careful  consideration  of  the  application  of 
a suitable  friction  or  lubricant-retaining  bearing. 

Do  not  for  one  moment  think  your  troubles  are  ended 
when  your  ball  bearing  is  installed.  A ball  bearing 
allowed  to  run  dry  can  do  as  much  damage  as  can  any 
other  type  of  dry-running  bearing,  and  perhaps  from 
a financial  point  of  view  much  more  damage.  We  can 
not  attempt  to  tell  how  often  a ball  bearing  should 
be  repacked  with  suitable  heavy  oil  or  grease.  The 
load  under  which  it  runs,  the  speed  of  the  shaft  and 
type  of  lubricant-retaining  washers  or  felt  that  is 
used,  all  have  an  influence  on  this.  Three  or  four 
times  a year  may  be  necessary  for  one  bearing,  while 
another  bearing  can  be  allowed  to  run  for  six  months 
without  injury.  But  plainly  speaking,  every  bearing 
must  receive  attention  or  your  maintenance  costs 
mount  upward  rapidly. 

In  the  textile  industry  more  than  in  any  other,  the 
ball-bearing  salesman  seems  to  have  found  a large 
number  of  gullible  customers.  Draft  rolls  on  a cotton- 
brushing  machine,  approximately  11  in.  in  diameter, 
revolving  60  to  100  turns  per  minute,  have  been 
equipped  with  expensive  self-alignment,  self-adjusting, 
felt-washered,  oil-retaining  bearings,  guaranteed  to  re- 
duce the  horsepower  required  to  run  the  machine  from 
30  to  50  per  cent.  The  large  percentage  of  the  horse- 
power required  is  consumed  in  drawing  the  cloth 
through  the  machine.  The  friction  load  on  the  bearing 
is  very  small  and  rarely  have  we  seen  any  noticeable  sav- 
ing in  power  by  such  an  application.  On  the  other  hand 
we  have  noticed  on  some  machines  ball  bearings  sub- 
jected to  a heavy  working  load  that  have  failed  to  stand 
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up.  This  was  due  to  misunderstanding  the  conditions  or 
being  afraid  to  ask  a high  price  for  the  installation,  so 
the  salesman  had  equipped  the  machines  with  bearings 
much  too  light  for  the  duty  required;  Hence  when  in 
doubt  about  ball-bearing  equipment  on  an  old  type  of 
textile  machine,  ask  the  maker. 

Many  machines  receive  power  in  some  of  their  parts 
through  friction  clutches,  and  few  mechanical  move- 
ments have  been  subjected  to  so  much  abuse  as  have 
these  devices.  Prom  a standing  position  you  throw 
into  action  from  i to  10  hp.  and  expect  an  immediate 
response  at  approximately  full  speed.  Promptness  of 
action  is  demanded,  yet  little  attention  is  given  to  the 
mechanism  that  must  respond  to  the  demand.  The 
cone,  or  actuating  part,  is  probably  scored  by  the  lever 
being  too  tightly  pressed  against  it;  as  the  clutch  is 
handled  the  starting  load  is  in  excess  of  the  best  efforts 
of  the  friction  band.  Most  clutches  are  designed  to 
produce  a pressure  rapidly  increasing  toward  the  end 
of  movement,  yet  the  movement  is  often  so  rapid  that 
the  start  is  not  made  until  the  extreme  throw  is  com- 
pleted. Through  severe  use  the  friction-creating 
surfaces  are  roughened  so  that  instead  of  a gradually 
increasing  friction  application,  the  action  is  a grip  or 
bite,  demanding  an  immediate  response  on  the  part  of 
the  standing  portion.  Every  application  of  the  lever 
increases  the  roughness  and  necessitates  more  serious 
consideration  of  the  remedy  which  eventually  must  be 
applied. 

Give  a little  attention  to  the  friction  creating  sur- 
faces, cleaning  them  of  gum  or  grease,  smoothing  any 
irregularities  that  may  have  been  formed  and  particu- 
larly adjusting  the  toggle  or  connecting  unit  between 
the  cone  or  actuating  part.  In  fact,  see  that  the  clutch, 
as  a whole,  is  in  condition  to  respond  to  the  call  for 
its  services.  You  are  not  dealing  with  a yielding  move- 
ment like  a leather  belt,  but  rather  a somewhat  rigid 
device  that  depends  on  the  frictional  contact  between 
two  metallic  surfaces  for  the  transmission  of  energy — 
a splendid  device  when  properly  cared  for,  but  usually 
one  of  the  most  abused  attachments  on  any  textile 
machine. 

Belting  in  a Textile  Plant 

The  moment  any  one  says,  “use  belting  in  a textile 
plant,”  some  one  else  has  his  dissenting  viewpoint. 
Every  belt  has  to  adjust  itself  in  passing  over  a pulley, 
according  to  its  thickness  and  flexibility.  A stiff,  thick 
belt  on  a small  pulley  is  giving  the  operator  about  60 
per  cent  of  the  value  of  the  proper  belt.  An  overcrowned 
pulley  of  small  diameter  is  another  loss  of  power.  That 
any  piece  of  leather  or  perhaps  canvas  is  good  enough  to 
transmit  power,  seems  to  be  the  idea  of  some  of  those 
in  charge  of  textile  plants,  and  one  will  find  stiff  and 
non-flexible  belting  being  used  to  transmit  power  to 
a series  of  rollers  at  high  speed  and  equipped  with 
comparatively  small  pulleys.  The  result  is  that  the 
belt  will  not  conform  to  the  arc  of  the  pulley  and 
hardly  has  time  to  straighten  itself  after  leaving  one 
curved  surface  before  it  must  reverse  its  curvature  in 
going  around  a second  pulley.  A pliable  single  belt 
of  good  quality  will  transmit  more  power  and  maintain 
more  uniform  speed.  Then  belts  are  often  put  on  with 
little  attention  to  conditions.  The  leather  is1  stiff,  dry 
and  without  flexibility  and  the  belts  are  united  by 
heavy  hooks  or  plates,  driven  into  the  leather,  with  the 
ends  probably  not  cut  off  square,  so  that  the  joint  is 
irregular. 
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Perhaps  a final  word  will  suffice  about  belt  hooks, 
lacing,  plates  or  other  means  of  connecting  the  ends  of 
belts.  The  nearer  the  joint  is  to  the  thickness  of  the 
belt  and  the  more  flexible  its  character  the  better. 
How  many  machines  are  deprived  of  much  of  their 
usefulness  by  a disregard  of  the  small  things  which 
enter  into  their  construction.  A thumbscrew  may  hold 
some  attachment  in  position;  it  is  lost  and  a piece  of 
string  or  frequently  a strip  of  cloth  is  used  in  its  place. 
This  makeshift  is  so  inadequate  that  more  or  less  loose 
motion  continually  takes  place,  and  due  to  the  resulting 
constant  wear  the  attachment  is  soon  either  discarded 
or  becomes  inoperative.  A cover  is  |flopping  about 
because  some  one  broke  the  hinge  or  tore  it  from  the 
wood  or  ironwork.  Even  a belt  shipper  is  rendered 
unsafe  by  the  wearing  of  the  retaining  section.  We 
find  shipper  levers  retained  in  place  by  a stick  or  block 
or  wood  and  the  discovery  of  this  condition  by  a safety 
inspector  prevented  serious  accidents  in  two  cases 
known  to  the  writer.  “A  stitch  in  time  save  nine”  can 
be  applied  to  mechanical  devices  as  well  as  to  a pair 
of  trousers. 

The  Treatment  of  Bearings 

Have  you  ever  noticed  the  treatment  which  bearings 
receive  in  different  textile  plants?  A driving  shaft 
of  suitable  size  has  been  installed  on  a machine  by  the 
maker.  It  is  subjected  to  some  hard  usage,  runs  at 
a somewhat  high  speed  and  is  carried  in  well  fitted 
bearings  lined  with  some  anti-friction  or  babbitt  metal. 
It  may  have  been  111  in.  in  diameter  originally,  but 
neglected  by  the  oiler  both  the  shaft  and  babbitt  even- 
tually wear  down  and  you  have  perhaps  a 111-in.  shaft 
running  in  an  oblong  hole  2 x 2J  in.  The  result  is  a 
worn  shaft  wobbling  around  in  a somewhat  restricted 
space.  At  last  the  operator  or  foreman  succeeds  in 
calling  a mechanic’s  attention  to  the  condition  and  when 
the  latter  has  time  he  takes  out  the  shaft,  removes  it 
to  the  machine  shop,  finds  it  is  out  of  round,  turns  it 
over  to  any  odd  size,  takes  off  the  bearings,  knocks 
out  the  old  babbitt  and  proceeds  to  rig  up  some  blocking 
to  rebabbitt.  Without  taking  pains  to  center  the  shaft  or 
to  line  up  the  bearings,  he  pours  in  his  metal,  chips  off 
the  surplus  and  repeats  the  operation  on  the  cap  to  the 
bearing.  He  then  endeavors  to  replace  the  bearing  in 
its  old  position,  but  as  it  is  not  true  in  alignment,  he 
either  packs  up  his  bearing  or  the  cap  with  cardboard 
or  paper  and  finding  he  can  turn  the  shaft  in  its 
revamped  housing,  goes  off  contented.  Now  this  is  not 
a notion  or  fiction,  but  has  been  found  by  the  writer 
in  more  than  one  case. 

Let  us  suggest  a plan  of  procedure.  Turn  your  shaft 
to  some  special  size,  and  carefully  center  the  shaft  in 
the  bearings  while  they  are  in  position.  Then  pack  up 
under  the  shaft  so  as  not  to  occupy  quite  one-half  of  the 
bearing,  pour  your  bearing,  and  repeat  the  operation 
with  the  cap,  packing  up  the  ears  to  the  cap  so  as  not 
to  have  a full  half  of  the  shaft  in  the  cap.  But  re- 
member one  thing,  the  shaft  that  you  use  to  babbitt 
the  boxes  in  has  been  subjected  to  considerable  heat. 
Take  it  back  to  the  machine  shop,  true  it  up  and  then 
scrape  your  babbitted  bearings  to  this  straightened 
shaft  until  you  have  a good  running  fit.  See  that  you 
have  cut  new  oil  grooves  in  both  box  and  cap  and  on 
leaving  your  completed  job,  quietly  suggest  to  the 
operator  that  a little  more  attention  to  lubrication 
would  assist  you  indirectly. 
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Machining  a 30-inch  Pipe 

By  William  G.  Hammerstrom 

Chief  Engineer,  Lynchburg  Foundry  Co. 

In  the  first  operation  for  machining  the  bell  and 
spigot  ends  of  a 30-in.  flexible  pipe,  the  outside  of  the 
bell  is  turned  to  exactly  44i  in.  in  diameter  and  4 in. 
in  width.  An  allowance  is  made  on  the  inside  diameter 
of  the  steel  band  to  make  a tight  grip  over  the  bell  in 
shrinkage.  In  this  machining,  the  straight  spigot  end 
is  placed  against  the  faceplate  of  the  lathe  and  is 
secured  by  means  of  four  chuck  jaws.  A specially 
designed  cast-iron  spider  is  placed  on  the  inside  of  the 
bell  supported  against  the  lead  ring,  and  is  held  against 
the  inside  wall  by  means  of  screws.  The  spindle  of 
the  tailstock  is  placed  in  the  center  of  the  spider  and 
the  outside  of  the  bell  is  turned  in  the  usual  manner 
of  turning  in  an  engine  lathe. 

The  machining  of  the  inside  lead  ring  is  the  second 
operation.  To  accomplish  this,  special  tools  and  rig- 
ging are  necessary.  The  carriage  is  first  run  up  on 
the  ways  of  the  lathe  and  out  of  the  way,  since  it  is 
not  used  in  this  operation.  The  pipe  is  held  in  the 
chuck  of  the  faceplate,  as  in  the  first  operation,  and  a 
large,  heavy  steadyrest  made  in  two  halves  is  placed 
over  the  runways  of  the  lathe,  as  shown  in  Fig.  1.  The 
supporting  arms  of  the  steadyrest  are  brought  up 
against  the  finished  outside  diameter  of  the  pipe  and 
adjusted  until  the  pipe  runs  absolutely  true.  The  arms 
are  fitted  with  removable  brass  shoes. 

A specially  designed  cast-iron  stand  is  placed  over 
the  ways  of  the  lathe  in  front  of  the  bell.  On  the  top 
of  the  stand  is  a large,  integrally-cast  hub  bored  out 


FIG.  1.  MACHINING  THE  INSIDE  LEAD  RING  OF  THE 
BELL  END  OF  A 30-INCH  PIPE 


to  take  the  spindle  of  the  tailstock.  In  this  way,  the 
tool  is  rigidly  held.  A centrally  pivoted  arm  moving 
radially  on  the  top  of  the  stand  carries  a small  tool  and 
is  fed  by  means  of  a screw  secured  to  the  handwheel. 


FIG.  2.  MACHINING  THE  SPIGOT  END  OF  A 30-INCH  PIPE 


The  turning  of  the  handwheel  advances  the  arm  and 
permits  the  tool  to  cut.  The  center  of  the  arm  is 
located  accurately  in  relation  to  the  face  of  the  bell 
and  is  the  same  as  the  center  of  the  ball  of  the  spigot. 
The  radius  from  the  center  of  the  arm  to  the  point  of 
the  tool  is  also  the  same  as  the  radius  of  the  spigot. 

These  operations  finish  the  machining  of  the  bell  end, 
after  which  the  pipe  is  transferred  to  a 60-in.,  heavy, 
motor-driven,  engine  lathe  for  the  machining  of  the 
spigot,  as  illustrated  in  Fig.  2.  The  spigot  end  is  made 
straight  to  facilitate  foundry  practice  and  so  it  be- 
comes necessary  to  remove  no  less  than  400  lb.  of 
surplus  material  in  the  form  of  heavy  chips  before  the 
final  finishing  cuts  are  made.  The  pipe  is  placed  in  the 
lathe  in  the  usual  manner  with  the  chucks  on  the  face- 
plate gripping  the  inside  of  the  bell  while  the  spigot 
end  is  held  by  means  of  an  inside  spider. 

To  obtain  an  accurate  spherical  curvature  of  the 
spigot  a cast-iron  bridge  is  bolted  to  the  outside  way 
of  the  lathe,  which  clears  the  carriage  and  is  long 
enough  to  permit  the  necessary  horizontal  travel  of  the 
carriage.  A heavy  forged  steel  link  connects  the 
bridge  with  the  toolpost  which  is  free  to  travel  in  a 
straight  line  towards  the  pipe.  This  link  is  fitted  care- 
fully to  ground  tapered  screwed  pins  and  is  held  by 
heavy  nuts.  The  distance  between  the  centers  of  the 
pins  is  equal  to  the  radius  of  the  ball  on  the  spigot. 

Placing  the  toolpost  and  tool  carriage  at  the  end  of 
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the  spigot  with  the  feed  engaged,  advances  the  carriage 
on  the  ways  towards  the  headstock.  Since  the  toolpost 
is  free  to  move,  the  tool  is  held  out  by  the  link,  mak- 
ing the  outer  radius  until  at  the  center  the  motion  of 
the  toolpost  changes  its  direction  and  the  tool  is 
brought  towards  the  pipe,  thus  forming  the  inner 
radius.  The  continuous  motions  make  a perfect 
spherical  surface.  A light  and  final  finishing  cut  is 
taken  to  make  a smooth  and  even  surface. 

Rolls  for  Spreading  Billets 

By  C.  F.  George 

The  rolls  illustrated  were  designed  especially  for  the 
spreading  of  square  steel  billets,  an  operation  which  is 
considered  an  impossibility  by  many  steel  manufactur- 
ers, it  being  a well-known  fact  that  metal  when  rolled 
will  elongate  rather  than  spread. 

With  a set  of  these  rolls  it  is  possible  for  sheet 
manufacturers  to  buy  square  billets  that  were  intended 
to  make  shells,  heat  them  and  roll  them  into  flat  plates 
for  making  sheet  billets.  With  a proper  arrangement 
of  the  mill  these  billets  could  be  heated,  rolled  into 
plates,  sheared  and  put  through  the  sheet  rolls  all  at 
one  heating.  The  writer  designed  the  rolls  illustrated, 
had  them  made  and  was  able  to  roll  plates  6 in.  wide  by 
i in.  thick  in  six  passes  from  billets  31  in.  square. 


The  top  roll  A has  two  end  guides  B and  grooves  or 
serations  were  cut  across  the  projections  C to  provide 
the  means  of  carrying  the  steel  through  the  rolls.  The 
square  billet  was  heated  and  successively  put  through 
the  passes,  being  turned  over  between  each  pass.  The 
idea  of  this  was  so  that  the  finished  strip  would  have 
no  raw  edges,  which  would  otherwise  be  the  case,  as 
the  turning  over  process  vjhile  rolling,  kneads  the  raw 
edges  into  the  bulk  of  the  metal. 

Making  a Connecting-Rod  Bearing 

By  Guy  Cockun 

It  may  be  of  interest  to  know  how  I take  care  of 
orphan  cars  when  they  lose  a bearing.  I first  get  a 
couple  of  pieces  of  2 x 4-in.  hard  wood,  free  from 
cracks  or  checks,  or  any  pieces  of  wood  that  are  suit- 
able. I face  one  side  of  each  so  that  they  lie  flat 
together  as  in  Fig.  1.  Next  I chuck  them  in  the  lathe 
and  bore  a hole,  slightly  smaller  than  the  crankpin; 
about  0.010  in.  small  will  be  found  to  be  about  right 
as  the  babbitt  will  pile  up  in  the  mold. 

Then  I take  a sharp  boring  tool  and  bore  out  the 
form  of  the  bearing  in  the  wood  (Fig.  2)  to  about 
0.030  in.  over  the  size  of  the  connecting  rod  it  is  to 


fit.  I take  a piece  of  sheet  iron  of  about  No.  20  gage 
and  make  a trough  and  clamp  it  in  the  tool  post  so  as 
to  run  the  babbitt  into  the  hole  of  the  mold  held  in  the 


FIG.  1 — THK  BLOCKS  BORED  OUT.  FIG.  2— THE  RECESS  FOR 
THE  BEARING.  FIG.  3— READY  TO  POUR  THE  BABBITT 


chuck  (Fig.  3)  while  the  lathe  is  running  about  1,000 
r.p.m.  When  the  hot  babbitt  is  poured  in,  the  centrif- 
ugal force  throws  the  metal  out  into  the  form,  leaving 
a hole  slightly  smaller  than  hole  first  bored  in  the 
block.  When  it  hardens  I bore  inside  of  the  bearing 
without  removing  the  block  from  the  chuck,  then  re- 
move the  blocks  and  take  the  bearing  from  the  mold 
and  place  it  on  a mandrel.  Finally  I machine  it  to  fit, 
cut  the  oil  groove  and  saw  in  half. 

I have  also  found  this  method  very  satisfactory  for 
replacing  bearings  on  small  electric  motors  that  have 
babbitt  bushings. 

Novel  Way  of  Getting  Lubricant 
to  a Die-Head 

By  Charles  H.  Willey 

In  cutting  small  studs  upon  the  screw  machine  we 
had  experienced  considerable  trouble  from  having  the 
die  load  up  and  tear  the  threads,  because  of  the  diffi- 
culty of  getting  sufficient  lubrication  into  the  die. 

The  sketch  shows  how  the  foreman  finally  remedied  • 
the  defect  by  attaching  a rubber  tube  to  the  discharge 
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3ide  of  the  pump,  leading  it  through  one  of  the  turret 
holes  and  into  the  rear  end  of  the  die-shank.  The  flood 
of  lubrication  flowing  outward  washed  the  chips  clear 
of  the  die  and  we  had  no  further  trouble. 

To  Blueprint  from  Typewritten  Sheets — 
Discussion 
By  A.  A.  Bertrand 

A short  article  on  page  420  of  American  Machinist 
entitled  “To  Blueprint  from  Typewritten  Sheets,”  re- 
minded the  writer  of  an  experience  he  had  some  years 
ago  with  a company  which  used  as  a shop  form  a blue- 
print made  from  a Vandyke  print. 

This  form  was  a material  or  parts  list  of  the  machine 
for  the  assembly  department  and  its  original  was  a 
typewritten  sheet.  It  was  our  experience  that  no 
matter  how  we  placed  the  carbon,  we  did  not  get  the 
clear  copies  we  desired,  especially  as  we  wanted  a dark 
type  on  a light  background.  After  considerable  experi- 
menting we  found  that  by  typing  the  sheets  in  a type- 
writer with  a yellow  ribbon  we  obtained  a copy  that 
made  a very  clear  print. 

The  writer  has  suggested  this  method  to  a number 
of  people  and  they  have  been  very  much  pleased  with 
the  results.  To  prove  this  method,  it  is  only  necessary 
to  mark  a paper  with  different  colored  pencils  and  make 
a print  which  will  indicate  the  most  satisfactory  color. 

Taper  Pin  Turning  Attachment 

By  L.  Boiselle 

Courbevols,  France 

Having  a large  number  of  taper  pins  of  various  sizes 
to  make,  I worked  out  and  made  a taper  pin  turning 
attachment  to  be  used  on  a Brown  & Sharpe  semi- 
automatic, which  has  given 
very  good  results  as  far  as 
cost  of  production  and  quality 
of  work  are  concerned.  The 
illustration  shows  the  attach- 
ment fixed  on  the  machine 
ready  for  operation. 

It  will  be  readily  seen  that 
the  device  consists  of  a tool- 
carrying block  A sliding  on  a 
guide  B,  the  guide  having  a 
shank  to  be  fixed  in  one  of  the 
turret  holes  as  shown.  The 
toolblock  is  provided  with  a 
projecting  arm,  the  length  of 
which  can  be  adjusted.  At 
the  end  of  the  arm  is  mounted 
a roller  which  by  means  of  a 
coil  spring  C is  kept  in  con- 
tact with  a former-plate  hav- 
ing the  same  taper  as  the  pins  to  be  produced.  The 
former-plate  is  fixed  on  the  back  toolblock  on  the  cross- 
slide. 

The  stock  is  fed  in  the  usual  way  and  passes  through 
a steadyrest  D,  the  opening  of  which  can  be  adjusted 
to  suit  the  diameter  of  stock  used.  The  steadyrest 
is  fixed  on  guide  B by  means  of  two  screws. 

The  tool  E is  held  in  the  toolblock  A by  means  of  two 
setscrews.  It  will  be  noticed  that  the  tool  is  placed 
immediately  behind  the  steadyrest,  thus  realizing  the 
best  working  conditions. 


A lever  F is  provided  to  take  the  tool  away  from  the 
work  to  avoid  spoiling  the  tool  and  marking  the  taper 
pin  when  bringing  the  turret  back.  For  cutting  off,  a 
tool  G is  fixed  on  the  front  toolblock  on  the  cross-slide. 

Any  taper  can  be  obtained  by  changing  the  former- 
plate  fixed  on  the  back  toolblock. 

Safety  Device  for  Paper  Cutter 

By  C.  D.  Corwin 

Works  Engineer,  Corona  Typewriter  Co. 

Articles  are  frequently  published  illustrating  or 
describing  the  means  and  methods  used  for  making 
machines  safer  for  the  operator.  Although  it  is  a fact 
that  many  of  the  readers  of  these  articles  are  not  at 
the  particular  time  of  reading  interested  so  far  as 
the  methods  may  apply  to  their  own  problems,  it  fre- 
quently happens  that  at  some  future  date  the  sugges- 
tion or  description  does  serve  as  a solution  for  a 
problem  which  has  recently  arisen.  It  is  with  such  a 
thought  in  mind  that  the  following  material  is  written^ 

The  paper  cutter  shown  in  the  accompanying  illus-- 
tration  is  regularly  provided  with  hand  operating  levers 
lettered  A,  one  at  each  side  of  the  table.  These  two 
levers  are  rigidly  connected  to  a common  shaft  and 
the  operation  of  either  lever  engages  a clutch  which 
drives  the  mechanism  operating  the  knife. 

The  treadle  B when  depressed  brings  down  a clamp- 
ing piece  just  ahead  of  the  knife  in  such  a manner  as 
to  hold  firmly  the  stock  to  be  cut.  It  would  seem, 
therefore,  that  this  clamping  device  might  serve  as  a 
warning  device  or  safety  guard  in  itself.  In  practice, 
however,  in  many  instances  the  treadle  and  levers  are 
operated  in  such  close  sequence  (in  many  cases  almost 
simultaneously),  that  the  holding  bar  would  serve  to 
hold  the  operator’s  hand  under  the  descending  knife. 


TAPER  TURNING  DEVICE  FOR  B & S SEMI-AUTOMATIC 


To  render  this  machine  safer  it  was  decided  to  make 
the  operation  a two-handed  one,  that  is,  to  make  the 
use  of  both  hands  necessary  before  the  cutting  opera- 
tion could  take  place. 

Two  arcs  lettered  C in  the  accompanying  illustration 
were  formed  of  machine  steel  and  bolted  to  the  sides 
of  the  main  frame  in  such  a position  as  to  hold  the 
two  latches,  carried  by  the  two  regular  operating  levers. 
As  these  two  levers  were  both  rigidly  connected  to 
a common  shaft  it  was  necessary  to  open  both  latches 
before  the  machine  would  operate.  It  was  at  first 
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thought  that  this  method  of  operating  would  hamper 
the  operator  in  some  cases.  This  fortunately  has  not 
been  the  case  and  a much  greater  sense  of  protection 
has  resulted. 

The  Labor  Inspectors  of  New  York  State  of  late  have 
been  giving  considerable  attention  to  print  shop  equip- 
ment. Such  protection  as  just  described,  however, 
overcomes  much  of  the  objection  to  that  class  of 
machinery. 

Although  there  naturally  would  be  many  designs 
which  would  render  paper  cutters  safer,  the  device 
herein  described  is  simple,  is  easily  applied  without 
-changes  in  the  mechanism  of  the  machine  and  thor- 
oughly accomplishes  the  purpose  aimed  at.  This  device 
has  been  in  operation  about  a year  and  a half  and  no 
trouble  or  dissatisfaction  has  resulted. 

With  the  utmost  care  accidents  will  happen  and  it 
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is  hoped  that  where  paper  cutters  or  machines  of  simi- 
lar nature  are  used  this  article  may  be  the  means  of 
saving  a hand  or  finger. 


Peculiar  Flaw  in  Bar  Stock 

By  Milton  Wright 

The  accompanying  cut  shows  a peculiar  fault  in  the 
structure  of  a bar  of  point  twenty-five  carbon  hot  rolled 
steel.  The  bar  in  which  it  was  found  was  cne  of  a 
number  of  similar  bars  included  in  a shipment  from 
the  mill. 

The  fault  is  not  a crack,  but  an  oblong  hole  extend- 
ing clear  through  the  bar  and  was  so  completely  filled  by 
a plug,  or  “kernel,”  before  the  center  hole  was  drilled 
as  to  escape  casual  inspection.  When  the  bar  was  in 
the  screw  machine  being  transformed  into  machine 
parts,  attention  was  called  to  the  flaw  by  the  continued 
breaking  of  drills. 

The  plug  was,  of  course,  cut  in  two  by  the  drill.  One 
part  cannot  now  be  removed  from  the  bar,  though  it  is 
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sufficiently  loose  to  be  moved  about  with  the  fingers. 
The  other  part  may  be  taken  out  toward  the  center  hole 
but  not  from  the  outside  of  the  bar. 

There  is  considerable  speculation  as  to  how  the  flaw 


PECULIAR  FLAW  IN  A BAR  OF  MACHINE  STEEL 


came  about.  One  theory  is- that  a larger  bar  had  been 
drilled  and  plugged,  and  at  a later  time  rolled  to  the 
present  diameter,  which  is  28  inches. 

The  photograph  does  not  show  two  pieces,  but  two 
views  of  the  same  piece;  one  with  the  loose  part 
removed  and  one  with  it  in  place. 


Stop  for  Setting  Drills 

By  H.  E.  Crawford 

The  job  of  drilling  a blind  hole  is  often  an  uncer- 
tain one  and  we  had  so  many  pieces  spoiled,  due  to  the 
fact  that  the  operator  either  mis-read  the  scale  on  the 
spindle  of  the  machine,  or  went  to  sleep  and  drilled  the 
hole  too  deep,  that  we  were  forced  to  devise  a fool- 
proof method  of  setting  the  drills.  The  result  was 
that  we  attached  a lug  to  the  side  of  the  jig,  as  shown 
in  the  photograph,  at  exactly  the  right  height,  so  that 
when  the  operator  inserts  a drill  in  the  chuck  for  drill- 
ing the  two  holes  indicated  by  the  bushings  A,  he  pulls 
the  spindle  down  as  far  as  it  will  go  and  rests  the 
point  of  the  drill  in  the  countersink  B and  then  tightens 
the  chuck.  When  setting  drills  for  drilling  the  two 
holes  C,  he  rests  the  point  of  the  drill  in  the  counter- 
sink D and  tightens  the  chuck.  When  drilling  the 
piece,  he  feeds  the  spindle  down  as  far  as  it  will  go,  at 
which  point  the  hole  is  of  the  correct  depth.  A small 


JIG  SHOWING  LUG  FOR  SETTING  DRILLS 


hole  is  drilled  through  the  bottoms  of  the  countersinks 
B and  D,  which  prevents  dirt  collecting  in  the  bottom 
of  the  depression.  This  saves  both  time  and  material. 
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Editorial 


Idle  Machines  that  Frequently  Pay 

TOO  many  managers  seem  to  overlook  the  fact  that 
the  net  cost  of  an  article  is  what  counts.  They  let 
side  issues  block  their  view  of  the  real  issues.  One 
phase  of  this  attitude  is  pointed  out  by  John  R.  Godfrey 
in  another  column. 

It  is  unfortunate,  but  true,  that  too  many  managers 
have  certain  notions,  good  in  themselves  but  not  the 
only  factors  to  be  considered.  Keeping  machines  busy 
is  one  of  these  notions.  An  excellent  idea  in  itself,  it 
may  easily  lose  money  for  the  firm  unless  the  net  cost 
is  carefully  considered. 

No  one  interested  in  economical  management  likes  to 
see  machines  standing  idle.  But  the  man  who  criticizes 
the  management  of  a shop  that  has  idle  machines  is  fre- 
quently guilty  of  that  sort  of  snap  judgment  that  pro- 
claims him  as  being  superficial  instead  of  keenly 
observing.  There  are  many  cases  where  a machine 
that  stands  idle  half  the  time  is  the  best  investment  in 
the  shop. 

It  is  particularly  important  that  this  point  be  care- 
fully thought  out  and  understood  at  this  time.  There 
are  new  machines  on  the  market  with  greater  capacity 
than  ever  before,  perhaps  greater  capacity  than  you  can 
utilize  at  present.  But  before  you  decide  against  pur- 
chasing, figure  out  the  net  cost  per  piece,  including  idle 
time  of  course,  very  carefully.  You  are  likely  to  find 
a net  saving.  If  you  do,  there  are  many  reasons  for 
buying,  and  buying  now. 

The  industry  needs  encouragement  in  every  legiti- 
mate way.  Any  machine  which  will  show  a net  saving 
on  present  production,  should  be  bought  now,  if  it  can 
possibly  be  afforded.  The  man  whose  policy  is  to  sit 
tight  and  buy  only  what  is  absolutely  necessary  is 
hindering  the  return  of  prosperity  for  himself  as  well  as 
for  everybody  else. 

Justice  Works  Both  Ways 

SPEAKING  before  the  Plainfield  Section  of  the  Ameri- 
can Society  of  Mechanical  Engineers,  A.  L.  DeLeeuw, 
whose  name  is  familiar  to  readers  of  American 
Machinist,  declared  that  the  only  basis  on  which  satis- 
factory industrial  relations  can  be  based  is  justice. 
Mr.  DeLeeuw  went  on  to  say  that  acts  of  injustice 
are  quite  as  frequent  on  the  part  of  the  employees 
as  on  the  part  of  the  employers  and  in  some  trades 
far  more  frequent. 

The  shortcomings  of  the  employers  have  been  laid 
bare  by  the  old  muckrakers,  the  labor  leaders  and 
the  modern  sentimental  investigators,  and  their  duty 
has  been  pointed  out  with  careful  attention  to  detail. 
They  have  been  admonished  from  the  pulpit,  villified 
by  the  demagogs  and  the  radical  press  and  investigated 
by  governmental  authority.  If  their  way  is  not  clear 
before  them  it  is  no  fault  of  those  whose  welcome 
duty  it  is  to  tell  the  other  fellow  how  to  run  his  business. 

The  employee  on  the  other  hand  has  fared  much 
better  in  his  treatment  by  the  uplifters.  The  principal 
effort  in  his  case  has  been  to  enumerate  and  emphasize 


his  rights  with  but  the  most  casual  attention  to  his 
duties.  So  one-sided  have  been  the  endeavors  of  his 
sympathetic  friends  and  self-appointed  representatives 
that  he  could  be  hardly  be  blamed  if  he  completely 
lost  sight  of  the  fact  that  he  has  duties  to  perform 
as  well  as  rights  to  claim. 

The  right  to  strike  has  been  claimed  so  often  and 
so  vociferously  by  labor  leaders  that  the  right  to  work 
as  defined  by  the  Kansas  Court  of  Industrial  Relations 
and  other  judicial  bodies  has  been  somewhat  neglected. 
The  duty  of  rendering  a fair  day’s  work  in  return  for 
a fair  day’s  pay  is  one  that  should  not  be  avoided, 
and  cannot  be  in  the  long  run  if  we  are  to  continue 
our  existence  as  a community. 

Perhaps  the  insistence  of  the  courts  that  this  duty 
on  the  part  of  the  employee  is  a very  real  one,  is 
one  of  the  reasons  why  Mr.  Gompers  recently  expressed 
the  devout  hope,  “God  save  labor  from  the  courts !”  If  he 
and  the  other  leaders  of  organized  labor  had  been  wise 
enough  to  spend  a quarter  of  the  effort  in  pointing  out 
the  duty  of  the  workman  to  give  ai  fair  return  for 
his  wages,  that  they  have  spent  in  telling  him  about 
his  rights,  there  would  probably  not  be  the  need  to  fight 
for  the  threatened  rights  that  undoubtedly  exists  in 
some  quarters. 

The  average  employee  is  just  as  anxious  to  play  fair 
as  the  average  employer.  If  each  should  subordinate 
everything  else  in  an  affort  to  deal  justly,  industrial 
peace  would  be  in  sight. 

New  Things  That  Are  Old 

TBE  replies  to  the  query  by  I.  B.  Rich  regarding 
the  use  of  serrated  axle  ends  for  preventing  the 
crank  from  turning,  emphasize  the  salient  facts.  One, 
the  difficulty  of  tying  up  events  and  dates  in  the  average 
mind,  and  the  other  the  time  and  money  we  spend  in 
reinventing  old  devices. 

Few  men  have  memories  which  retain  many  details 
of  events  and  we  must  apparently  depend  upon  the 
printed  page  for  authentic  data  as  to  the  use  of  dif- 
ferent devices.  The  difficulty  is  in  knowing  where  te 
look  for  the  information  desired.  The  loss  which  this 
lack  of  knowledge  entails  can  hardly  be  estimated,  for 
thousands  of  hours  and  dollars  are  spent  every  year  in 
working  out  some  mechanical  problem  which  has  been 
used,  perhaps  many  times,  and  lost  sight  of  because 
the  need  for  it  temporarily  disappeared. 

Knowledge  of  what  has  been  done  before  would  also 
have  a great  effect  on  the  granting  of  patents.  Many 
devices  and  processes  which  have  been  used  in  the  past 
have  never  been  patented,  so  that  the  patent  office  has 
no  record  of  their  existence. 

It  has  been  suggested  that  the  colleges  could  do  a 
good  work  by  collecting,  filing  and  teaching,  to  some 
extent,  the  history  of  machine  design  and  of  machining 
processes.  Such  data  would  be  of  great  value  to  all 
manufacturing  establishments  and  they  could  well  af- 
ford to  pay  for  the  information  so  obtained.  It  is  not 
an  easy  task,  but  it  is  one  well  worth  thinking  over. 
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Colburn  Heavy-Duty  Vertical  Boring 
and  Turning  Mills 

The  Colburn  Machine  Tool  Co.,  1038  Ivanhoe  Road, 
Cleveland,  Ohio,  is  'now  placing  on  the  market  a line 
of  heavy-duty  vertical  boring  and  turning  mills  that 
have  been  the  subject  of  test  and  experiment  for  a 
number  of  years.  The  sizes  include  42  in.,  48  in.,  54 


mounted  on  the  heads;  friction  disk  clutches  to  raise 
and  lower  the  cross-rail;  single  pulley  drive;  table 
guard;  ball  bearing  equipment;  narrow  guide  bearings 
on  cross-rail.  Front  and  rear  views  of  the  42-in. 
machine  are  given  in  Figs.  1 and  2,  which  also  serve 
to  show  the  distribution  of  metal  and  the  depth  of 
cross-rail  and  housing-tie. 

The  table  is  cast  solid,  that  is,  without  being  cored 
on  the  under  side.  Four  sets  of  parallel 
T-slots  are  provided  for  holding  faceplate 
jaws  or  fixtures.  There  are  eight  radial 
T-slots.  The  table  spindle  has  a self-center- 
ing angular  bearing  and  two  vertical  bear- 
ings. It  is  ground  and  is  provided  with  spiral 
oil  grooves  cut  on  the  vertical  bearing  sur- 
faces. The  table  guard  is  of  heavy  sheet 
steel.  There  is  clearance  between  table  and 
guard  so  that  chips  may  fall  to  the  floor. 
Openings  in  the  guard  are  provided  for  quick 
access  to  chuck  screws  on  machines  equipped 
with  independent,  built-in,  four-jaw  chucks. 
Twelve  table  speeds  in  geometrical  progres- 
sion are  available.  They  are  obtained  by 
means  of  sliding  gears  and  hardened  positive 
clutches.  Speeds  are  controlled  by  the  oper- 
ator from  his  regular  working  position,  since 
both  back  gear  lever  and  change  gear  lever 
are  located  on  the  front  right-hand  side  of 
the  machine.  Gear  shifts  are  accomplished 
by  means  of  a cam  arrangement,  shown  on 
the  rear  view  of  the  assembled  machine, 
Fig.  2.  On  each  side  of  the  machine,  at  the 
front,  is  a starting  and  stopping  lever.  Con- 
tinuing the  motion  by. which  the  clutch  is 
disengaged,  applies  the  brake. 

Four  of  the  twelve  changes  of  speed  are 
provided  by  the  speed  change  gear  box,  or 
primary  unit,  and  three  by  the  secondary 
unit,  located  within  the  base  of  the  machine. 
Power  is  transmitted  through  a single  pulley 
with  disk  clutch.  All  gear  shafts  are  mounted 
on  ball  bearings.  Driving  gears  are  held  in 
position  by  keys  and  spacers. 

Except  where  phosphor  bronze  gears  are 
necessary,  steel  gears  are  used.  Drive  gears 
are  stub  tooth,  heat-treated,  except  where 
size  makes  heat-treating  impracticable. 

The  cross-rail  is  of  the  narrow  guide  bear- 
ing type.  There  are  no  projecting  crank 
handles  and  clutches,  which  adds  to  the 
safety  of  the  operator.  Ball  thrust  bearings 
are  provided  at  the  ends  of  the  crossfeed  screws  and 
vertical  feed  worm.  Raising  and  lowering  of  the  cross- 
rail is  accomplished  by  engaging  a multiple  disk 
friction  clutch  running  in  oil,  making  unnecessary 
the  use  of  tumbler  gears,  chains,  sprockets,  etc.  The 
elevating  device  is  shown  in  Fig.  3.  The  operation  is 
by  power,  independent  of  the  table  drive. 

The  heads  are  independent  in  feed  and  traverse  in 


FIG.  1.  COLBURN  42-IN.  HEAVY -DUTY  TWO  SWIVEL  HEAD 
BORING  AND  TURNING  MILL 

Specifications,  42-In.  machine:  Actual  swing,  44  in.;  diameter  of  table  or 
chuck,  40  in. ; height  of  table  from  floor,  33  in, ; maximum  distance  under 
crdss-ratl,  36  in.;  maximum  distance  under  turret,  41  in.;  swivel  of  heads 
either  side  of  vertical,  45  deg.;  table  speeds,  12  changes,  21  to  70  r.p.m. ; 
maximum  ratio  of  gearing,  195 : 1 ; minimum  ratio  of  gearing,  65:1;  hori- 
zontal and  vertical  feed,  16  changes,  0.006  to  1.000  r.p.m. ; thread-cutting 
attachment.  2 to  24  threads  per  inch,  including  115;  vertical  travel  of  rams. 
30  In. ; vertical  travel  of  turret  slide,  26  in. ; diameter  toolholder  shanks,  ram 
3 in.;  turret,  21  in.;  maximum  size  tool  accommodated,  lg  in.  square:  diam- 
eter turret,  13  in. ; length  of  cross-rail,  974  in. ; width  front  face  of  cross-rail, 
20  in.  : vertical  bearing  of  cross-rail  on  housing.  201  in.  ; length  horizontal 
bearings  of  saddles  on  cross-rail,  24  in. ; width  face  of  housing,  7 In. : driving 
pulley.  20  in.  diameter  for  5-in.  double  belt;  speed  of  driving  pulley,  440 
r.p.m. ; motor,  10  hp.,  1,200  r.p.m. ; net  weight,  20,000  lb. ; floor  space  and 
height,  108  in.  wide,  97  in.  front  to  back,  100  in.  high : weight  boxed  for 
export,  23,000  lb.;  boxed  for  export,  4 cases,  414  cubic  feet. 

in.,  62  in.,  72  in.  and  84  in.  The  chief  characteristics 
of  these  mills  are  rigidity  and  features  that  permit 
easy,  rapid  and  safe  operation.  Among  them  are  single 
lever  control  for  feed  and  rapid  traverse  of  head  and 
ram;  automatic  gravity  lubricating  system;  forced 
lubrication  of  angular  and  vertical  spindle  bearings; 
spring  counter-weighting  of  rams  and  turret  slide: 
close  adjustment  ratchets,  carrying  micrometer  dials. 
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both  directions.  Each  is  provided  with  a 
feed  box  and  a single  lever  control.  Either 
head  can  be  traversed  to  the  center  of  the 
table  for  boring,  where  it  is  located  by  a 
positive  hardened  stop.  Ratchets,  mounted 
on  the  saddles,  make  possible  close  adjust- 
ments of  the  heads.  Regular  clamping  bolts 
and  additional  long  bolts  are  used  to  clamp 
the  swivels  to  the  saddles  when  the  ram  is 
in  a vertical  position.  The  added  strength 
due  to  the  long  bolts  is  apparent. 

Each  ram  has  three  taper  gibs  and  an  inset 
high-carbon  steel  rack  running  its  entire 
length.  The  rams  can  be  raised  far  enough 
that  the  bottom  of  the  tool-holders  will  be 
above  the  lower  edge  of  the  cross-rail.  They 
can  be  swiveled  through  45  deg.  either  side 
of  the  vertical  position.  Swiveling  is  accom- 
plished by  means  of  a worm  and  segment, 
which  makes  setting  easy  and  acts  as  a safety 
lock  to  prevent  tipping  when  the  clamping 
bolts  are  loosened. 

Counterweighting  of  rams  and  turret  slide 
is  accomplished  through  spiral  springs.  This 
arrangement  does  away  with  weights,  cables 
and  sheaves.  It  prevents  any  interference 
with  crane  hook  when  brought  directly  over 
the  center  of  the  table.  The  spring  can  be 
adjusted  to  any  desired  tension,  by  means  of 
a ratchet,  as  shown  in  Fig.  4. 

An  especially  noteworthy  feature  of  the 
machine  is  the  single  lever  control  for  head  and  ram  of 
both  feed  and  rapid  traverse.  The  control  for  the  right- 
hand  ram  is  shown  in  Fig.  5.  It  is  so  designed  that  the 
lever  is  always  thrown  in  the  direction  of  the  movement 
desired.  When  either  feed  or  rapid  traverse  is  engaged, 
the  other  is  disengaged.  Each  of  the  four  slots  of  the 
control  plate  is  used  for  engagement  of  a feed  and  a 
rapid  traverse.  In  each  case  the  directions  of  feed 


FIG.  3.  CROSS-RAIL  ELEVATING  MECHANISM 


FIG.  2.  REAR  VIEW  OF  42-IN.  MACHINE 

and  traverse  are  opposite.  Running  the  slide  to  the 
limit  of  traverse  without  moving  the  lever  to  neutral 
position  will  cause  the  clutch  to  slip  without  damage  to 
mechanism. 

Rapid  traverse  is  obtained  with  the  table  in  motion 
or  at  rest.  The  movement  is  at  the  rate  of  approxi- 
mately 12  ft.  per  minute.  Final  adjusting  ratchets  for 
vertical  and  horizontal  movements  are  mounted  on  the 
heads,  a position  making  it  unnecessary  for  the  oper- 
ator to  leave  his  working  position.  They  carry  adjust- 
able micrometer  dials,  reading  in  thousandths  of  an 
inch. 

The  secondary  speed  box  forms  an  oil  reservoir  from 
which  the  oil  is  pumped  to  a cored  chamber  in  the  top 
brace.  From  there  it  flows  to  the  feed  cases,  feed  mul- 
tiplying units,  primary  drive,  spindle  bearing  and  ele- 
vating device,  passing  through  sight  feed  oilers  on  each 
side  of  the  machine.  The  clutch  boxes  at  the  ends  of 
the  rail  are  filled  with  oil  to  a level  indicated  by  an  oil 
cup.  Oil  is  pumped  from  the  tank  in  the  top  brace 
to  the  outer  edge  of  the  angular  spindle  bearing  and 
is  fed  by  gravity  down  the  vertical  bearings  back  to 
the  reservoir. 

Power  is  applied  through  a single  pulley  mounted  on 
ball  bearings.  A constant  speed  motor  is  mounted  on 
a bracket  between  the  housings  at  the  rear  of  the 
machine  and  is  belted  to  the  driving  pulley.  An  idler 
pulley  maintains  the  proper  belt  tension.  Radial  and 
thrust  ball  bearings  are  used  throughout  the  drive,  in 
the  clutch  pulley  and  in  the  rapid  traverse  drive. 

Threads  of  4,  8 and  16  per  inch  can  be  cut  without 
extra  equipment.  A thread-cutting  attachment  can  be 
furnished  to  cut  threads  of  from  two  to  24  per  inch, 
including  Hi.  No  changes  in  th?  feed  mechanism  are 
necessary. 

A five-side  turret  head  can  be  supplied.  Each  side 
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has  three  tapped  holes  for  attacning  box  tools.  The 
turret  is  tilted  to  an  angle  of  8 deg.  to  provide  clearance 
for  large  tools  when  swung  over  the  slide. 

Sixteen  changes  of  feed  in  geometrical  progression 
from  0.006  to  1 in.  per  revolution  of  the  table  are  avail- 
able for  both  horizontal  and  vertical  movements.  Each 


Kelly  32-inch  Shaper 

The  32-in.  crank  shaper  shown  in  the  accompanying 
illustration  is  a recent  development  of  the  R.  A.  Kelly 
Co.  of  Xenia,  Ohio.  The  view  shows  the  machine  at 
work  on  the  ram  of  a 14-in.  shaper  and  gives  an  idea 
of  the  difference  in  size  between  the  14-  and  32-in. 
machines.  The  32-in.  shaper  is  intended  particularly 
for  heavy  duty,  such  as  in  railroad  and  forge  shops. 

The  extreme  stroke  is  33  in.,  with  a vertical  move- 
ment of  the  table  of  12$  in.  and  a cross  traverse  of 
30  in.  The  table  is  of  the  revolving  type,  and  work 
may  be  clamped  on  either  side  or  the  top.  A special 
feature  is  the  table  support. 

The  feed  mechanism  on  the  machine  is  very  simple 
and  all  parts  are  enclosed  in  a box.  To  change  feeds, 
it  is  not  necessary  to  touch  any  moving  part.  The  feed 
cannot  be  caused  to  operate  during  the  cutting  stroke 
of  the  ram.  The  direction  of  the  feed  is  controlled 
by  a straight  knurled  lever  on  top  of  the  box,  and  the 
amount  of  the  feed  by  the  lever  on  the  side. 

The  gear  box  is  patterned  after  an  automobile  gear 
box,  and  has  four  changes  of  speed,  which  are  engaged 
by  a ball  lever  on  top  of  the  box.  The  clutch  and  brake 


FIG.  4.  SPRING  COUNTERWEIGHT  FOR  COUNTER- 
BALANCING RAM 


KELLY  32-INCH  SHAPER 

are  controlled  by  a long  steel  lever  reaching  to  the 
operator’s  position  at  the  front  of  the  shaper.  Pushing 
this  lever  in  engages  the  clutch  and  starts  the  machine, 
while  pulling  it  out  releases  the  clutch  and  automatic- 
ally engages  the  brake.  By  the  use  of  this  lever  the 
ram  may  be  brought  to  a stop  at  any  point. 

The  only  changes  to  be  made  when  equipping  for 
motor  drive  are  bolting  a bracket  to  pads  on  the  back 
of  the  shaper  and  putting  a gear  on  the  drive-shaft 
instead  of  the  pulley.  All  machines  are  built  so  as  to 
be  easily  fitted  with  motor  equipment,  and  a gear  box 
may  be  quickly  installed  on  a cone-driven  machine. 

All  holes  in  the  column  and  gear  box  are  bronze- 
bushed  and  the  shafts  hardened.  All  gears  are  helical 
and  made  of  steel  or  semi-steel.  The  sliding  surfaces 
are  provided  with  felt  wipers,  and  lubrication  has  been 
made  nearly  automatic.  Places  difficult  to  reach  are 
lubricated  through  tubing.  The  weight  of  the  machine 
as  shown  is  6,500  pounds. 

The  machines  are  built  for  close,  exacting  work.  It 
is  stated  that  in  a recent  test,  the  machine  very  easily 
took  a cut  1 in.  deep  with  i-in.  feed  in  cast  iron.  After 
this  test,  the  table  was  brought  to  its  lowest  and  then  to 
its  highest  position,  and  tests  aken  with  a dial  indicator 
showed  that  no  corner  was  out  0.001  in. 


head  is  independently  controlled.  All  gears  are  steel. 

The  design  includes  among  the  safeguards  for  the 
operator:  Encasement  for  all  moving  parts  at  the 
ends  of  the  cross-rail;  guards  for  driving  pulley  and 
clutch;  table  guard;  friction  feed  clutches;  an  inter- 
locking arrangement  making  it  impossible  to  start  the 
machine  before  the  driving  gears  are  fully  in  mesh, 
and  preventing  the  making  of  speed  changes  until  the 
clutch  pulley  has  been  disengaged. 

The  machine  can  be  equipped  with  revolving  center 
head  for  boring,  reaming  and  facing  operations  on  such 


FIG.  5.  SINGLE  LEVER  CONTROL  FOR  FEEDS  AND 
TRAVERSE  OF  RAM 

pieces  as  flywheels  and  pulleys;  grinding  spindles;  mill- 
ing spindles;  cutting  lubricant  outfits;  cross  taper  and 
forming  attachment,  and  pulley  crowning  attachment. 
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Fosdick  13-inch  “Superspeed” 
Drilling  Machine 

The  sensitive  drilling  machine  illustrated  herewith 
has  recently  been  added  to  the  line  of  the  Fosdick 
Machine  Tool  Co.,  Cincinnati,  Ohio.  It  is  built  in  a 


FOSDICK  “SUPERSPEED”  DRILLING  MACHINE 


13-in.  size,  in  two  types,  bench  and  pedestal,  and  in 
combinations  of  from  one  to  eight  spindles.  The 
capacity  is  for  drills  up  to  i in.  in  diameter  in  steel, 
iron  or  brass. 

With  the  driving  pulleys  running  at  1,750  r.p.m., 
three  spindle  speeds  of  5,700,  8,000,  and  12,000  r.p.m. 
are  available,  although  other  speeds  to  suit  conditions 
may  be  substituted.  All  revolving  members  are 
equipped  with  annular  ball  bearings  and  dust-proof 
metal  oil  retainers,  and  the  only  revolving  member  ex- 
posed is  the  drill  chuck.  The  helical-gear  drive  reduces 
vibration  and  noise.  Because  of  the  gears  and  the  flat 
endless  belt,  the  danger  of  drill  breakage  at  maximum 
speeds  is  said  to  be  greatly  reduced. 

The  outstanding  feature  of  the  machine  is  the 
speed-changing  arrangement,  by  which  a single  turn 
of  a handle  automatically  releases  the  belt  tension, 
shifts  the  belt  first  from  the  larger  to  the  next  smaller 
8tep  on  one  cone  pulley,  and  then  by  a similar  move- 
ment from  the  smaller  to  the  next  larger  step  on  the 
other  cone.  The  belt  tension  then  automatically 
adjusts  to  the  new  position.  An  aluminum  guard, 
which  completely  encloses  the  belt  and  cone  pulleys, 
may  be  lifted  off  without  removing  or  loosening  bolts 
or  nuts,  thus  enabling  the  operator  to  install  a new 
belt  very  easily. 

In  the  pedestal-type  machine  illustrated  herewith  a 
very  large  floor  area  is  provided.  The  elevating  table 
is  of  the  quick-acting  counter-balanced  type,  with  the! 
clamping  handle  in  front.  The  traverse  it  10  in.  Both 


the  elevating  and  the  bench  tables  are  surrounded  by 
liberal  chip  and  lubricant  channels. 

The  head  has  a vertical  traverse  of  6 in.  and  is  coun- 
terbalanced to  prevent  dropping  when  undamped.  The 
spindle  feeds  to  a depth  of  3 in.  and  has  an  adjustable 
depth  stop.  It  has  an  adjustable  gravity  counterbalance 
which  employs  no  springs  and  which  may  be  set  to 
automatically  return  the  spindle.  The  feed  lever  is 
adjustable  to  suit  the  operator.  Opposite  the  feed  lever 
is  the  quick-return  handwheel,  which  enables  the  oper- 
ator to  position,  feed,  or  return  the  drill  with  either 
hand. 

The  belt  guard  and  shifter  can  be  adjusted  to  receive 
the  belt  from  any  angle.  Motor  drives  are  either  belted 
or  direct  connected,  with  a i-hp.  motor  mounted  on  the 
machine.  The  regular  equipment  includes  a No.  1A 
Jacobs  drill  chuck  on  each  spindle.  The  bench-type 
single-spindle  machine  weighs  225  lb.,  and  the  pedestal 
type  464  pounds. 

Brown  Direct-Reading  Resistance 
Thermometer 

A direct-reading  resistance  thermometer,  shown  in 
Fig.  1,  has  recently  been  placed  on  the  market  by 
the  Brown  Instrument  Co.  of  Philadelphia,  Pa.  The 
thermometer  is  intended  for  industrial  use,  and  par- 
ticularly for  installations  where  it  is  necessary  to 
know  accurately  a high  temperature  when  only  a small 
range  is  required.  The  large  size  of  the  divisions  for 
each  degree  permits  of  more  accurate  reading  than 
when  the  range  on  the  scale  is  from  zero. 

The  principle  on  which  the  operation  of  the  thermom- 
eter is  based  is  the  change  in  electrical  resistance 
occurring  in  metals  with  a change  in  temperature. 
This  change  can  be  accurately  measured,  and  a scale 
calibrated  to  read  directly  in  degrees  of  temperature. 
The  coil  of  wire  which  changes  in  resistance  is  usually 
of  nickel  for  temperatures  up  to  300  deg.  F.,  and  of 
platinum  for  temperatures  up  to  1,800  deg.  This 
coil  or  “bulb”  can  be  very  small;  a nickel  wire  bulb 
can  be  supplied  with  an  active  part  1 in.  long  and  A in. 


FIG.  1.  BROWN  DIRECT-READING  RESISTANCE 
THERMOMETER 

in  diameter,  and  the  protecting  tube  need  have  an  out- 
side diameter  of  only  1 inch. 

Bulbs  can  be  furnished  for  all  types  of  uses,  whether 
for  high  or  low  temperatures  or  for  use  in  chemical 
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FIG.  2.  BROWN  BULBS  AND  SWITCH 


processes.  The  view  at  the  left  of  Fig.  2 shows  a 
bulb  for  use  in  damp  locations,  while  the  view  in  the 
center  shows  the  style  ordinarily  employed  in  rooms 
where  no  special  conditions  exist  to  disturb  the  opera- 
tion. The  latter  type  of  bulb  can  be  employed  for 
public  buildings,  where  accurate  registration  of  the 
temperature  is  required. 

The  switch  shown  at  the  right  of  Fig.  2 enables  con- 
necting the  instrument  to  any  number  of  these  resist- 
ance thermometer  bulbs.  For  use  in  dry  kilns,  the 
instrument  can  be  employed  to  measure  both  tempera- 
ture and  humidity,  one  buib  being  subjected  to  the  air 
temperature  only,  and  the  second  bulb  being  covered  by 
a wick  connected  to  a tank  of  water. 

Three  wires  lead  from  each  bulb  to  the  instrument, 
and  changes  in  temperature  along  the  wiring  do  not 
affect  the  reading.  The  length  of  the  wire  is  immate- 
rial, and  the  bulbs  can  be  placed  up  to  1,000  ft.  distant 
from  the  instrument  when  using  14-gage  copper  wire, 
or  up  to  2,500  ft.  with  10-gage  copper  wire. 

. In  checking  the  instrument  for  the  zero  reading  in 
order  to  determine  its  accuracy,  it  is  not  necessary  that 
the  pointer  be  brought  down  to  zero,  since  most  scales 
are  not  provided  with  such  a reading.  However,  the 
left-hand  knob  is  turned  to  Z and  then  to  S,  to  check 
the  instrument  with  a standard  resistance.  When  the 
knob  is  placed  in  the  third  position,  the  instrument  is 
operated  directly  from  the  temperature  bulb.  The 
rheostat  controlled  by  the  right-hand  knob  on  the 
instrument  is  used  for  adjusting  the  voltage.  This 
check  of  the  instrument  is  stated  to  be  necessary  only 
occasionally. 

Modern  “Quickgrip”  Drilling  Machine 
Table  Vise 

The  Modern  Machine  Tool  Co.,  401  Water  St.,  Jack- 
son,  Mich.,  has  recently  taken  over  the  manufacture 
and  sale  of  the  “Quickgrip”  table  vise  from  the 
Sprague-Hayes  Manufacturing  Co.  of  Detroit,  Mich. 
The  vise,  which  was  described  on  page  490,  Vol.  51, 
of  American  Machinist,  is  intended  for  use  on  upright 
drilling  machines. 

The  device  is  secured  permanently  to  the  machine 
and  serves  as  both  a table  and  a vise.  When  the  vise 
is  closed,  the  work-carrying  table  is  16  in.  in  diameter. 
A maximum  jaw  opening  of  8 in.  is  provided,  one  jaw 
being  moved  by  a 11 -in.  screw.  The  use  of  the  device 
saves  the  time  taken  in  mounting  and  removing  a vis? 
from  a plain  table.  Either  a plain,  flat  table  or  a vise 
or  both  together  are  quickly  available. 


Bath  Ground  Tap  with  “Sharpening 
Face”  Flutes 

A line  of  carbon  and  high-speed  steel  ground  taps 
such  as  shown  in  Fig.  1 is  being  introduced  by  John 
Bath  & Co.,  Worcester,  Mass.,  incorporating  a feature 
designated  as  the  “sharpening  face”  flute. 

As  may  be  seen  in  the  drawing,  Fig.  2,  which  shows  a 
section  of  the  tap  in  contact  with  the  grinding  wheels, 
the  shape  of  the  flute  is  such  as  to  leave  a projecting 
face  upon  which  is  the  cutting  edge.  The  actual  cut- 
ting face  of  each  tooth  is  undercut  by  the  round-face 
grinding  wheel  to  give  the  effect  of  top  rake  and  insure 
a clean  and  free-cutting  tooth. 

The  taps  are  ground  to  size  and  final  shape  after 
hardening,  thus  removing  all  decarbonized  material  and 
eliminating  errors  due  to  distortion  in  hardening.  The 
thread  is  not  eccentrically  relieved  in  the  ordinary  way, 


FIG.  1.  BATH  GROUND  TAP  WITH  "SHARPENING  FACET' 
FLUTES 


but  is  given  a form  of  relief  that  is  peculiar  to  this  tap 
alone  and  which  is  claimed  to  result  in  longer  life. 

The  first  four  teeth,  which  remove  by  far  the  largest 


FIG.  2.  SECTION  OF  TAP  IN  CONTACT  WITH  GRINDING 
WHEELS 


portion  of  the  metal  from  a threaded  hole,  are  eccen- 
trically ground,  but  the  remainder  of  the  cutting  part 
is  concentric  and  the  outside  diameter  uniform.  Begin- 
ning with  the  fifth  tooth  and  continuing  for  four  or 
five  turns,  the  pitch  diameter  is  constant  and  to  exact 
nominal  size.  From  this  point,  however,  the  pitch 
diameter  falls  away  in  a uniform  taper  toward  the 
shank,  where  at  the  last  turn  of  thread  it  is  0.00125  in. 
under  size. 

The  advantages  claimed  for  this  tap  are  that  the 
gradually  lessening  diameter  reduces  the  tendency  to 
bind  and  makes  a free  cutting  tool;  and  that,  because 
of  the  concentricity  of  the  thread,  regrinding  the  cut- 
ting face  may  be  carried  to  any  extent  without 
diminishing  the  diameter  of  the  tap  or  otherwise 
impairing  its  accuracy.  The  life  of  the  tool  is  thus 
greatly  prolonged. 
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Horton  Differential  Chuck 

The  E.  Horton  & Son  Co.,  Windsor  Locks,  Conn., 
has  develo]»ed  a chuck  for  turret  and  engine  lathes  in 
which  the  power  of  the  machine  is  utilized  to  close  the 
jaws  and  grip  the  work,  doing  away  with  the  neces- 
sity for  wrenches  and  lessening  the  time  and  labor  of 
setting  up  as  compared  with  that  required  with  a manu- 
ally operated  chuck.  The  chuck  is  of  the  scroll  type 
and  may  be  fitted  with  any  of  the  standard  Horton 
chuck  jaws  for  internal  or  external  holding. 

The  scroll-plate  is  considerably  thicker  than  in  the 
regular  scroll  chuck,  and  instead  of  the  usual  teeth  of 
a bevel  gear  upon  its  periphery,  as  in  wrench-operated 
chucks,  the  back  face  is  counterbored  and  in  the  recess 
thus  formed  an  internal  gear  is  cut  from  the  solid 
metal.  The  absence  of  teeth  upon  its  periphery  allows 
the  scroll-plate  to  take  its  bearing  within  the  body  of 
the  chuck  upon  its  outer  circumference,  instead  of  upon 
the  narrower  and  smaller  diameter  of  its  bore. 

Directly  back  of  the  scroll-plate  in  the  assembled 
chuck  is  an  annular  steel  ring,  attached  to  the  body  of 
the  chuck  as  described  later.  Upon  the  inner  circum- 
ference of  the  ring  are  cut  the  teeth  of  an  internal 
gear  similar  to  the  one  in  the  scroll-plate  but  slightly 
larger  in  pitch  diameter.  This  ring  is  called  the 
“backing  gear." 

Turning  freely  upon  a large  ball  bearing  mounted  on 
the  hub  of  the  chuck  is  a ring,  known  as  the  “hand- 
wheel,”  of  the  same  outer  diameter  as  the  chuck  body. 
This  wheel  may  be  seen  in  Fig.  1,  where  it  appears  as 
the  knurled  portion  of  the  body,  and  separately  in  Fig. 
2 with  the  backing  gear  and  differential  pinions  in 
their  respective  places. 

Five  pairs  of  pinions  are  mounted  on  studs  shouldered 
into  the  inner  face  of  the  web  of  the  handwheel.  Of 
each  pair,  one  pinion  is  slightly  smaller  in  pitch  diam- 
eter than  its  mate  and  meshes  with  the  internal  gear  of 
the  scroll-plate,  while  the  larger  one  meshes  with  the 
backing  gear.  The  two  pinions  of  each  pair  are  pinned 
together  as  one  piece,  the  entire  mechanism  thus  form- 
ing in  effect  an  epicyclic  train. 

Considering  for  the  moment  that  in  the  assembled 
chuck  the  backing  gear  is  rigidly  attached  to  the  chuck 
body,  it  is  obvious  that  if  the  handwheel  (carrying  with 
it  the  pinions)  is  rotated  in  a forward  direction  upon 
the  stationary  chuck,  the  pinions  will  run  freely  around 
in  mesh  with  their  respective  internal  gears.  However, 
because  of  the  differential  ratio,  the  internal  gear  that 
is  part  of  the  scroll-plate  will  turn  slowly  backward 
with  relation  to  the  stationary  chuck  body. 

Similarly,  when  the  chuck  is  running  forward  with 
the  lathe,  if  the  hand  is  pressed  upon  the  knurled  part 
of  the  handwheel  and  its  rotative  movement  stopped, 
the  differential  action  of  the  epicyclic  train  will  cause 
the  scroll-plate  to  creep  slowly  ahead  of  the  revolving 
chuck  and  thus  close  the  jaws. 

This  differential  action  may  be  made  in  any  desired 
ratio.  In  practice,  it  has  been  found  desirable  to  make 
it  about  9 to  1,  causing  the  chuck  jaws  to  move  radially 
& in.  for  each  full  revolution  of  the  handwheel  upon 
the  chuck  body.  When  mounted  upon  a machine,  as  a 
lathe,  turret,  or  screw  machine,  a lever  and  brake  are 
supplied  to  be  attached  to  the  headstock,  thus  providing 
means  by  which  the  pressure  may  be  applied  to  hold  the 
handwheel  stationary  while  the  rotation  of  the  chuck 
automatically  closes  the  jaws  upon  the  work. 

Theoretically  the  backing  gear  should  be  firmly  at- 
» 


FIG.  1.  THE  HORTON  DIFFERENTIAL  CHUCK 


tached  to  the  chuck  body.  Actually  it  is  held  to  the 
latter  by  studs  entering  short  curved  slots  upon  its 
periphery  in  such  manner  as  to  permit  a certain 
amount  of  lost  motion  or  “backlash”  in  the  mechanism. 
Thus  a quick  forward  movement  of  the  handwheel  will 
deliver  a hammer  blow  upon  the  train,  and  will  effec- 
tively release  the  most  obstinate  grip.  This  rocking 
movement  of  the  handwheel  may  be  repeated,  if  neces- 
sary, until  the  chuck  releases,  when  the  wheel  will  spin 
rapidly  forward  without  material  resistance. 

Except  for  the  manner  of  operating  it,  the  chuck  is 
the  same  as  the  standard  steel-bodied  Horton  chucks, 
the  jaws  being  interchangeable.  Though  it  has  the 
appearance  of  greater  width,  the  new  chuck  has  no 
more  overhang  than  the  standard  chuck;  all  of  the  addi- 
tional mechanism  is  back  of  the  faceplate. 

As  the  power  to  move  the  scroll-plate  is  delivered 
at  five  equally  spaced  points  around  the  circle  of  the 
plate,  the  pressure  is  balanced,  and  all  energy  applied 
to  the  handwheel  is  utilized  to  move  the  jaws.  As 
all  moving  parts  except  the  scroll-plate  are  mounted 
upon  ball  bearings,  the  handwheel  turns  easily  and  may 
be  spun  rapidly  backward  or  forward  to  open  or  close 
the  jaws  any  considerable  distance. 

The  chuck  holds  any  piece  within  the  range  of  stand- 
ard chucks  of  similar  sizes  without  adjustment  or 
change  of  parts.  All  parts  remain  stationary  with  re- 
lation to  the  chuck  body  except  when  operating  the 
jaws;  therefore,  there  are  no  frictional  losses  or  wear- 
ing of  parts  when  the  chuck  is  running.  The  chuck  is 
available  in  the  13-in.  size,  and  will  be  made  in  9-in. 
and  164-in.  sizes. 


FIG.  2.  OPERATING  MECHANISM  OF  THE  CHUCK 
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Necking  Attachment  for  P.  & W. 

Full  Automatic  Lathe 

The  Pratt  & Whitney  Co.,  Hartford,  Conn.,  has  re- 
cently brought  out  a necking  attachment  for  use  on  its 
full  automatic  lathe  such  as  described  on  p.  897,  Vol. 
56,  of  American  Machinist.  The  attachment  is  used 
for  squaring  shoulders  or  necking  below  the  turned 
surfaces  of  work  that  is  being  prepared  for  grinding, 
although  it  is  adaptable  to  other  operations  where  the 
crossfeed  can  be  utilized.  It  can  be  readily  removed 
and  the  regular  carriage  with  its  actuating  parts  ap- 
plied to  the  lathe. 

The  attachment  consists  of  multiple  carriages  that 
replace  the  regular  carriage  of  the  lathe.  One,  two  or 
three  of  these  carriages  may  be  adjustably  clamped  to 
the  front  way  of  the  bed.  They  carry  regular  tool- 
slides,  and  provision  is  made  for  employing  multiple 
toolposts.  Adjustment  for  depth  of  cut  is  made  by  the 
handwheels  shown  in  the  accompanying  illustration 


NECKING  ATTACHMENT  ON  P.  ft  W.  LATHE 


mounted  on  screws  with  graduated  dials  reading  in 
thousandths  of  an  inch. 

The  cross-slides  are  actuated,  through  the  medium  of 
roll-carrying  arms,  by  the  adjustable  cams  mounted  on 
a cam  carrier  that  is  reciprocated  longitudinally  by 
the  main  feed  cam  of  the  machine.  These  cams  can  be 
adjusted  to  provide  any  sequence  of  the  cross  move- 
ments, or  all  slides  may  be  moved  in  unison,  depending 
on  the  nature  of  the  work.  Suitable  oil  distribution 
is  provided,  and  all  of  the  automatic  functions  of  the 
lathe  are  retained. 

Oliver  No.  183  Self-Contained 
Belt  Sanding  Machine 

The  belt  sanding  machine  shown  in  the  accompany- 
ing illustration  has  recently  been  placed  on  the  market 
by  the  Oliver  Machinery  Co.,  Grand  Rapids,  Mich.  The 
machine  is  self-oontained  and  designated  as  No.  183. 
It  is  adapted  particularly  to  rapidly  sanding  and  pol- 
ishing straight,  flat  and  irregular  wooden  surfaces, 
such  as  on  large  patterns,  as  well  as  to  polishing  metal 
surfaces. 

The  machine  consists  of  three  principal  parts,  the 
power  stand,  the  idler  stand  and  the  table.  The  table 
is  fastened  to  the  base  plates  of  the  stands,  which 


are  connected  overhead  by  a rigid  bar.  The  sand  belt 
pulleys  run  on  ball  bearings  that  are  provided  with 
individual  adjustment  vertically.  The  bearing  housings 


OLIVER  NO.  183  BELT  SANDING  MACHINE 


are  mounted  on  gibbed,  graduated  ways  and  are  moved 
by  means  of  handwheels  operating  through  bevel  gears 
and  screws. 

The  arrangement  of  the  parts  of  the  machine  is  con- 
venient for  the  operator,  so  as  to  enable  quick  work. 
The  spokes  in  one  pulley  are  guarded  and  the  other 
pulley  is  entirely  enclosed  in  the  exhaust  hood.  The 
table  rolls  on  ball  bearings,  and  not  on  ball-bearing 
rollers.  No  gravity  idlers  are  employed.  The  table  is 
96  in.  long  and  32  in.  wide.  It  travels  36  in.  hori- 
zontally and  adjusts  14  in.  vertically.  The  belt  is  about 
31  ft.  long  and  any  width  up  to  10  in.  may  be  used. 

With  the  slow-speed  motor  drive,  the  motor  is 
directly  connected  to  the  driving  pulley.  A high-speed 
motor  may  be  geared  to  the  pulley,  as  shown  in  the 
illustration.  The  pulleys  are  24  in.  in  diameter  and 
have  10-in.  faces.  They  are  rubber  faced  and  run  at 
600  r.p.m.  The  large  diameter  of  the  pulleys  requires 
that  the  belt  be  bent  but  little  when  passing  around 
them,  so  that  the  life  of  the  belt  is  increased.  By 
means  of  a reversible  switch,  the  belt  may  be  caused  to 
run  in  either  direction. 

The  machine  will  take  work  of  any  length,  and  sand 
to  the  center  of  a 72-in.  circle.  It  will  hold  work  42 
in.  high  on  the  table,  and  by  unbolting  the  table,  work 
66  in.  high  from  the  floor  can  be  accommodated. 

Jarvis  Self-Opening  Stud  Setter 

The  Geometric  Tool  Co.,  New  Haven,  Conn.,  has  re- 
cently placed  on  the  market  the  Jarvis  self-opening  stud 
setter  shown  in  the  accompanying  illustration.  The 
tool  is  simple  in  design  and  provides  a quick  grip  and 


JARVIS  SELF-OPENING  STUD  SETTER 


release  for  the  work.  The  parts  are  hardened  and  the 
tool  is  made  to  withstand  long  service. 

The  setter  is  made  in  three  sizes.  The  No.  14  size 
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lias  a capacity  up  to  i-in.  studs,  and  is  provided  with 
a No.  2 or  3 Morse  taper  shank.  The  No.  2 size  has 
a capacity  up  to  l in.,  and  Nos.  3 or  4 taper  shanks. 
The  capacity  of  the  No.  3 size  is  up  to  H in.,  and  Nos. 
4 or  5 shanks  are  used.  Special  sizes  of  taper  shanks 
can  be  furnished  to  suit  particular  needs,  and  special 
sizes  of  jaws  can  be  supplied. 

Van  Keuren  Thread-Measuring  Wires 

The  Van  Keuren  Co.,  362  Cambridge  St.,  Boston, 
Mass.,  has  recently  added  to  its  line  various  sizes  and 
sets  of  wires  for  use  in  the  measurement  of  screw 
threads,  angles  and  profile  gages.  The  measuring  wires 
are  made  by  methods  similar  to  those  used  in  the  manu- 
facture of  gage  blocks,  so  that  wires  which  are  practi- 
cally perfect  as  to  roundness,  uniformity  of  diameter 
and  size  are  said  to  be  produced.  The  wires  are  stand- 
ardized by  light  waves  against  standards  certified  by 
the  National  Bureau  of  Standards  at  Washington,  D.  C., 
so  that  their  accuracy  is  assured. 

The  wires  are  1J  in.  in  length  and  are  lapped  the  full 
length,  thus  giving  a long  wearing  surface.  They  are 
usually  furnished  without  handles  or  suspension  ends, 


VAN  KEUREN  THREAD-MEASURING}  WIRES 


which  can  be  supplied  when  desired.  The  wires  pro- 
vided for  screw-thread  measurement  are  known  as 
“best  size”  wires;  that  is,  wires  of  the  theoretical 
diameter  to  touch  on  the  pitch  line  or  at  the  pitch  diam- 
eter of  a perfect  thread.  By  using  the  “best  size”  wire 
for  each  pitch,  the  measurement  of  pitch  diameter 
secured  is  unaffected  by  any  error  of  angle  which  may 
be  present  in  the  thread  measured.  The  angle  of  thread 
may  be  easily  checked  by  taking  a measurement  with 
the  next  larger  size  of  wire. 

The  glass  bottles  in  which  the  wires  are  packed  give 
protection  against  rust  and  loss  or  breakage  of  wires. 
The  label  on  each  bottle  shows  the  calibrated  diameter 
of  the  wire  to  hundred-thousandths  of  an  inch.  On  the 
label  is  also  given  the  formula  for  the  measurement  of 
pitch  diameter  of  the  screw  thread.  When  using  the 
“best  size”  wire  to  find  the  pitch  diameter,  all  that  is 
necessary  is  to  subtract  a constant  given  for  the  three 
wires  from  the  micrometer  measurement  taken  over 
the  wires  as  they  lay  in  the  screw  thread. 

The  set  shown  in  the  accompanying  illustration  in- 
cludes the  common  sizes  of  wires  from  6 to  36  pitch, 
and  contains  all  of  the  wires  needed  for  the  measure- 
ment of  U.  S.  Standard,  S.  A.  E.,  National  Coarse  and 
National  Pine  threads  between  these  pitches.  Addi- 
tional sizes  are  made  ranging  from  a i-in.  diameter 
measuring  plug  to  wires  for  measuring  90-pitch 
threads,  which  are  0.00641  in.  in  diameter. 


When  It  Pays  to  Have  Machines  Idle 

By  John  R.  Godfrey 

Man  is  a funny  bird.  And  an  X-ray  of  the  stuff 
which  passes  for  brains  would  in  many  cases  be  a good 
imitation  of  a vacuum.  The  particular  kind  of  a bird 
I have  in  mind  is  the  alleged  manager  who  won’t  buy 
a machine  unless  he  can  keep  it  busy  all  the  time. 

Such  a bird  was  giving  a new  grinding  machine  the 
once  over  not  so  long  ago.  It  was  a whale  of  a machine 
and  the  way  it  chewed  off  metal  was  a marvel  to  all 
beholders.  That  was  why  the  aforesaid  manager  didn’t 
order  one.  It  did  the  work  too  quickly.  He  couldn’t 
keep  it  busy  all  the  time  and  an  idle  machine  is  his 
pet  aversion.  “Eats  its  head  off”  was  his  favorite  bro- 
mide when  giving  his  reason  for  not  buying. 

The  Point  of  View 

It’s  the  old  story  of  not  looking  at  the  whole  subject — 
of  seeing  just  one  particular  angle  and  forgetting  the 
real  factor,  net  cost.  It’s  the  same  type  of  managerial 
mind  which  refuses  to  pay  a good  man  a dollar  an  hour 
and  pays  two  dubs  sixty  cents  each  to  do  the  same  work. 

The  ideal  condition  is  to  have  every  machine  working 
at  its  maximum.  But  the  man  who  tries  to  limit  his 
equipment  to  his  exact  requirements,  soon  strikes  a 
snag.  Machines  will  break  down  and  wear  out  occa- 
sionally. Tools  will  break  and  men  still  get  sick  or 
bury  their  mothers-in-law  occasionally.  And  so  every 
good  manager  allows  a surplus  machine  equipment  to 
take  care  of  this.  Otherwise  he  finds  production  sched- 
ules completely  busted  and  delivery  dates  a thing  of 
the  past. 

We  all  like  to  see  every  machine  busy.  But  if  we  can 
save  money  by  running  a machine  only  one  week  a year, 
that’s  the  thing  to  do.  It’s  all  a question  of  balancing 
one  expense  against  another — and  that  is  really  the 
essence  of  successful  business. 

This  doesn’t  mean  that  you  should  buy  every  machine 
that  comes  out,  even  if  it  can  do  some  of  your  work 
faster  than  those  you  have  now.  What  you  want  to  do 
is  to  figure  the  first  cost,  interest  on  investment,  over- 
head charges  by  the  year  and  see  how  much  your  prod- 
duct  costs  per  piece  with  these  charges  against  it.  Of 
course  you  count  labor,  but  only  while  it  is  operating 
the  machine,  for  labor  is  at  work  elsewhere  even  when 
the  machine  is  covered  with  grease  and  glory. 

Surplus  Machine  Capacity 

It  frequently  happens  that  a machine  that  can  clean 
up  all  the  work  necessary  in  one  week  out  of  four,  is  a 
paying  investment.  Even  if  careful  calculations  show 
that  the  new  maehine  will  not  more  than  break  even, 
and  it  has  surplus  capacity,  it  is  usually  a good  buy. 
For  this  surplus  capacity  is  an  incentive  to  find  other 
work  for  the  machine,  and  it  frequently  happens  that 
work  which  was  not  at  first  considered,  finds  its  way  to 
the  machine  and  is  done  more  economically  than  before. 
Surplus  machine  capacity  is  usually  much  better  than 
surplus  floor  space.  You  always  have  the  possibility  of 
increased  production  without  further  expenditure  and 
at  a reduced  overhead. 

So,  before  you  join  the  ranks  of  the  one-idea  man- 
agers, who  think  a machine  that  is  not  working  all  the 
time  is  a poor  investment,  just  figure  it  out  from  all 
sides.  The  chances  are  you’ll  be  money  ahead  at  the 
end  of  the  year  if  you  buy  it. 
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March  Exports  of  Steel 
Total  210,095  Tons 


Motor  Car  and  Truck 
Production  Increases 


Freight  Loadings  and 
Repairs 


Exports  of  iron  and  steel  from  the 
United  States  in  March  totaled  210,095 
long  tons,  an  increase  over  January 
and  February  of  this  year  of  40  and  55 
per  cent  respectively.  These  figures 
are  taken  from  statistics  compiled  by 
the  iron  and  steel  division  of  the  De- 
partment of  Commerce.  Noticeable  in- 
crease was 'made  in  the  exportation  of 
flat  steel  sheets,  steel  rails  and  plates, 
boiler  tubes  and  welded  pipes,  struc- 
tural steel,  iron  and  steel  bars,  plain 
wire,  ingots  and  wire  rods.  Shipment 
of  wire  nails,  tin  plate,  fabricated 
structural  steel,  iron  and  steel  castings, 
horseshoes  and  ferro-manganese  fell  off 
somewhat  during  this  month.  The  total 
volume  of  American  exports  of  iron 
and  steel  for  the  first  quarter  of  the 
year  (508,070  tons)  is  at  the  rate  of 
slightly  more  than  2,000,000  tons  for 
the  year.  In  1921  the  total,  which  com- 
prised only  those  commodifies  listed 
according  to  quantity  in  the  export 
transportation  obtaining  at  that  time, 
was  2,171,282  tons.  For  the  year  1920 
the  volume  of  export  was  4,702,632. 
There  is  evidence  that  the  total  volume 
for  1922  will  exceed  1920. 

Course  in  Employee  Training 
at  Wisconsin 

A course  in  “Employee  and  Fore- 
manship  Training”  has  been  established 
in  the  department  of  industrial  educa- 
tion and  applied  arts  of  the  University 
of  Wisconsin,  Madison,  Wis.  The  pur- 
pose of  the  course  is  to  give  to  students 
of  engineering  a conception  of  the 
problems  of  education  and  training 
found  in  industry,  and  the  opportuni- 
ties for  trained  men  and  women  in 
various  industrial  positions.  A careful 
study  is  made  of  the  programs  of  large 
factories  and  corporations,  and  of  the 
various  foremanship  courses  given  by 
other  schools  and  agencies. 

Federal  Approval  of  Phila- 
delphia Exposition 

Full  approval  of  Federal  participa- 
tion in  the  Philadelphia  sesquicenten- 
nial  celebration  has  been  voted  by  the 
committee  on  industrial  arts  and  ex- 
positions, which  has  reported,  with 
certain  amendments,  the  Darrow  bill 
and  recommends  that  it  receive  the 
prompt  approval  of  the  House. 

The  bill  as  amended  specifies  that 
Fairmount  Park  shall  be  the  site  of 
the  exposition  and  that  the  form  of 
Federal  participation  is  to  be  deter- 
mined by  the  President. 

The  committee  believes  that  the 
sesquicentennial  will  be  even  more 
potent  in  its  influence  on  industry  than 
was  the  exposition  in  1876  and  in  its 
official  report  to  the  House  predicted 
that  the  exposition  in  1926  will  be 
the  greatest  international  affair  of 
the  kind  ever  held. 


Reports  received  by  the  Department 
of  Commerce  show  a further  increase 
in  the  production  of  automobiles  dur- 
ing April.  New  records  were  made  for 
the  output  of  both  passenger  cars  and 
trucks,  compared  with  the  preceding 
ten  months  for  which  figures  are  avail- 
able. 

With  the  reports  lacking  for  only  a 
few  small  companies,  the  total  April 
production  of  passenger  cars  amounted 
to  196,512,  or  an  increase  of  nearly  30 
per  cent  over  the  March  production  of 
the  identical  firms.  The  April  truck 
production  totaled  21,944  machines, 
compared  with  19,449  from  the  same 
firms  in  March. 

The  following  figures  give  the  pro- 
duction for  identical  firms  for  the  past 
four  months. 


1922 

January. . 
February, 
March.. . 
April 


Puaenger  Can 
81,638 
109,039 
152,647 
196,512 


Trucks 

9,204 

12,968 

19,449 

21,944 


Standards  Committee 
to  Conduct  Survey 

At  the  request  of  Secretary  of  Com- 
merce Hoover,  the  American  Engineer- 
ing Standards  Committee  will  under- 
take a canvass  to  determine  what  sim- 
plification in  manufactured  products  is 
most  needed  and  most  desirable.  This 
canvass  will  be  conducted  through  the 
engineering  and  technical  bodies  hav- 
ing representatives  on  the  committee, 
or  co-operating  in  its  work,  and  the 
survey  will  extend  into  almost  every 
line  of  activity  in  America. 

This  assignment  to  the  American  En- 
gineering Standards  Committee  is  one 
of  Secretary  Hoover’s  steps  to  save  for 
American  industry  a few  of  the  many 
millions  of  dollars  wasted  annually,  as 
has  been  revealed  in  the  report  on 
waste  in  industry  which  was  made  not 
long  ago  by  a committee  of  the  Fed- 
erated American  Engineering  Societies. 
This  request  of  Secretary  Hoover  and 
its  acceptance  by  the  committee  is  sig- 
nificant of  the  close  co-operation  be- 
tween the  Department  of  Commerce 
and  American  engineering  and  indus- 
trial bodies.  There  seems  to  be  a gen- 
eral recognition  of  the  fact  that  simpli- 
fication of  products  and  the  improve- 
ment of  processes  are  to  a large  de- 
gree only  other  words  for  standardiza- 
tion. This  joint  movement  for  stand- 
ardization and  simplification  now  under 
way  may  therefore  be  said  to  have  be- 
gun its  work  in  its  own  household,  by 
standardizing,  simplifying  and  unify- 
ing its  own  machinery  and  processes. 

Representatives  of  this  committee 
recently  held  a conference  on  this  sub- 
ject with  Mr.  Hoover,  in  Washington, 
and  arrangements  were  made  for  an 
exchange  of  representatives  between 
the  two  organizations  so  that  there 
may  be  the  closest  possible  co-operation 
between  them. 


Loading  of  revenue  freight  totaled 
755,749  cars  during  the  week  ending 
May  6,  compared  with  758,286  cars  the 
previous  week,  or  a reduction  of  2,537 
cars,  according  to  reports  just  filed  by 
the  carriers  of  the  United  States  with 
the  car  service  division  of  the  Amer- 
ican Railway  Association.  This  was, 
however,  an  increase  of  34,027  cars 
over  the  corresponding  week  last  year. 

Compared  by  districts,  increases  in 
the  total  loading  of  all  commodities 
over  the  preceding  week  were  reported 
in  only  the  Eastern  and  Central 
western  districts,  while  all  reported 
increases  over  the  corresponding  week 
last  year  except  the  Alleghany  and 
Southwestern  districts. 

Freight  cars  idle  on  American  rail- 
roads, because  of  business  conditions, 
totaled  521,746  on  May  8,  compared 
with  529,658  on  April  30,  or  a decrease 
of  7,912. 

Of  the  total,  353,239  were  surplus 
freight  cars,  while  the  remaining  168,- 
607  were  freight  cars  in  need  of  re- 
pairs in  excess  of  the  normal  number 
unfit  for  service. 

Of  the  2,274,240  freight  cars  on  line, 
reports  showed  327,704  or  14.4  per  cent 
to  be  in  need  of  repairs  on  May  1, 
compared  with  317,783  or  13.9  per  cent 
on  April  15.  Allowing  7 per  cent  of 
the  cars  on  line  as  representing  the 
normal  number  in  need  of  repairs 
would  leave  168,507  cars  aB  the  num- 
ber idle  because  of  business  conditions 
and  need  of  repair. 


Revenue  Bureau  Gives  Ratios 
for  Amortization 

The  Internal  Revenue  Bureau  has 
announced  ratios  of  estimated  post- 
war cost  of  replacement,  for  use  by 
taxpayers  in  computing  claims  for  ten- 
tative allowance  for  amortization.  The 
ratios  are  expressed  in  percentages 
based  on  prices  as  of  June  30,  1916, 
and  include  the  following: 

Electrical  machinery  and  equipment, 
130  pbr  cent;  engines,  turbines,  com- 
pressors and  similar  facilities,  175 
per  cent;  pumps,  135  per  cent;  boilers, 
160  per  cent; 

Transmission  equipment  including 
shafting,  pulleys,  hangars,  etc.,  135  per 
cent;  belting,  100  per  cent. 

Machine  tools  and  small  tools 
(machine  tools  considered  as  that  class 
of  metal  working  machinery  which  can 
be  used  on  both  cast  iron  and  steel), 
130  per  cent. 

Wood  working  machinery,  155  per 
cent. 

Textile  machinery,  155  per  cent. 

All  other  machinery,  including 
cranes,  the  cost  of  which  did  not  exceed 
10  cents  per  pound  as  of  June  30,  1916, 
120,  per  cent;  machinery  the  cost  of 
which  did  exceed  10  cents  per  pound  as 
of  June  30,  1916,  130  per  cent. 

Further  information  on  amortization 
requirements  appear  on  page  836d. 
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Steel  Treaters  Meeting 
in  Pittsburgh 

A sectional  meeting  of  the  American 
Society  for  Steel  Treating,  taking  in 
the  chapters  of  the  society  from  Cleve- 
land, Buffalo,  Rochester,  Syracuse  and 
Pittsburgh,  -was  held  in  the  audito- 
rium of  the  Bureau  of  Mines  in  Pitts- 
burgh May  25,  26  and  27.  The  out-of- 
town  chapters  were  the  guests  of  the 
Pittsburgh  section  and  were  welcomed 
at  the  opening  session  by  N.  D.  Hoff- 
man, chairman  of  the  Pittsburgh  Chap- 
ter. 

At  the  first  session  the  following 
papers  were  presented:  “Fiber  in  Steel 
and  Iron,"  by  Prof.  F.  F.  McIntosh  of 
the  Carnegie  Institute  of  Technology; 
“Mass  Influence  on  Heat  Treating,”  by 
W.  B.  Crowe,  metallurgist,  Carnegie 
Steel  Co.;  and  “Impact  Tests,”  by  J.  N. 
Lessels,  Westinghouse  Electric  and 
Manufacturing  Co.  At  the  close  of  this 
session  the  members  adjourned  to  the 
University  Club  where  they  were  the 
guests  at  an  informal  dinner. 

The  morning  of  the  second  day  was 
spent  in  visiting  steel  mills  and  man- 
ufacturing plants  in  and  around  Pitts- 
burgh, ending  with  a luncheon  at  the 
Westinghouse  plant.  In  the  afternoon, 
under  the  chairmanship  of  H.  M.  Boyls- 
ton,  of  the  Case  School,  papers  were 
presented  on:  “Abrasive  Qualities  of 
Carbon  and  Alloy  Steel,”  by  A.  M.  Cox 
of  the  Pittsburgh  Commerdal  Heat 
Treating  Company;  “The  Importance 
of  Properly  Heading  and  Cooling 
Steel,”  by  J.  A.  Succop  of  the  Heppen- 
stall  Forge  and  Knife  Co.;  “Manufac- 
ture of  Springs,”  by  D.  A.  Smith,  Union 
Spring  and  Manufacturing  Co.;  “Change 
in  Dimensions  of  High  Speed  Steels  in 
Heat-Treatment,”  by  M.  A.  Grossman. 
Electric  Alloy  Steel  Company. 

In  the  evening  the  members  attended 
a smoker  at  which  a mdtion  picture 
showing  the  operation  of  an  open 
hearth  furnace  was  exhibited  through 
the  courtesy  of  the  American  Rolling 
Mills  Co.  This  completed  the  tech- 
nical phase  of  the  convention,  the  last 
day  being  devoted  to  a meeting  of  di- 
rectors and  executives.  The  conven- 
' tion  was  closed  with  an  entertainment 
on  Saturday  evening  at  Carnegie  In- 
stitute. 


Gary  Counsels  Optimism 
and  Confidence 
in  Future 

Prefacing  his  remarks  at  the  opening 
of  the  twenty-first  annual  meeting  of 
file  American  Iron  and  Steel  Institute, 
held  in  New  York  City  on  May  26,  with 
a frank  statement  of  confidence  and 
optimism  in  the  future  of  American 
business,  Elbert  H.  Gary,  chairman  of 
tiie  board  of  the  United  States  Steel 
Corporation,  delivered  an  interesting 
analysis  of  conditions  in  the  United 
Slates,  taking  up  legislative  and  indus- 
trial problems  which  directly  affect  the 
present.  The  meeting  was  well  at- 
tended by  prominent  steel  producers 
and  manufacturers. 

In  a clear  definite  manner  Judge 
Cary  presented  a message  of  common 
sense  philosophy.  It  was  a message 
tolled  with  encouragement,  and  the 
earnestness  with  which  he  spoke 
peatly  impressed  his  audience.  What 
toe  said  on  the  great  subjects  now  fore- 


most in  the  minds  of  the  public,  de- 
serves the  sober  thought  of  every  fair- 
minded  citizen.  The  tariff  revision  he 
likened  to  an  “intermittent  disease,” 
appearing  at  least  with  every  change 
in  administration  if  not  with  every 
session  of  Congress.  He  deplored  the 
fact  that  the  work  done  ana  the  data 
collected  by  the  National  Tariff  Com- 
mission at  great  expenditure  of  public 
money,  had  been  entirely  ignored.  To- 
day the  tariff  has  become  largely  a 
local  issue,  favoring  certain  classes 
and  not  adjusted  to  suit  the  welfare  of 
the  body  politic.  That  there  is  urgent 
need  for  a permanent  tariff  commis- 
sion consisting  of  well  paid  and  non- 
partisan men  to  adjust  rates  on  a 
scientific  basis  seemed  to  him  to  be 
quite  evident. 

On  the  much  discussed  subject  of  the 
soldier  bonus  he  counseled  that  final 
judgment  be  deferred.  Because  of  the 
already  heavy  burden  of  taxation  the 
country  is  not  reaping  the  full  limit  of 
its  opportunities;  far  better  at  this 
time  jt  seemed  to  him  to  employ  the 
funds  required  by  a bonus  bill  in  mak- 
ing the  necessary  extensions  to  indus- 
try so  urgently  required;  that  in  thus 
furnishing  employment  the  need  for  a 
bonus  would  be  shown  to  be  in  a great 
measure  unnecessary.  If  and  when  a 
bonus  is  paid  the  fairest  method  least 
likely  to  burden  the  people  at  large 
seemed  to  him  to  be  by  taxation, 
equally  distributed.  He  said  that  he 
believed  the  sales  tax  represented  the 
fairest  method  of  all. 

On  the  subject  of  Government  in 
business  he  said  that  governmental 
regulation  and  investigation  of  indus- 
try was  to  be  welcomed,  provided  it 
Was  conducted  along  non-partisan  lines. 
He  thought  there  was  a disposition 
lately  to  exempt  labor  and  farmer 
organizations  from  any  such  super- 
vision. This  exemption  gave  to  such 
organizations  power  to  do  things  bene- 
ficial to  themselves  but  injurious  to 
others — in  short  to  create  class  dis- 
tinction. He  declared  that  govern- 
mental regulation  could  never  be  suc- 
cessful unless  applied  fairly  and 
equally  to  all. 

As  to  future  business  conditions 
Judge  Gary  held  out  great  hopes. 
Though  obscured  at  times  since  the 
signing  of  the  Armistice,  profitable 
business  and  general  prosperity  for  all 
industries  and  for  the  people  of  this 
country  are  today  nearer  realization 
than  at  any  time  before. 

At  the  banquet  in  the  evening,  held 
in  the  Hotel  Commodore,  Judge  Gary 
presided.  Earl  French  was  the  guest 
of  honor. 


Machinery  Company  Denied 
Another  Hearing 

On  the  ground  that  the  case  was 
heard  twice  before  the  Supreme  Court 
and  all  phases  of  the  controversy  con- 
sidered, Solicitor  General  Beck,  for  the 
Government,  has  opposed  the  motion  of 
the  United  Shoe  Machinery  Co.,  for  re- 
hearing. and  modification  of  the  court’s 
decree  in  the  case  which  banned  leases 
of  shoe  machinery  under  the  anti-trust 
law.  He  opposes  authority  being  given 
the  District  Court  to  permit  use  of 
clauses  in  the  leases  which  under  other 
circumstances  might  not  be  violative  of 
the  law,  on  the  basis  that  it  would  open 
up  the  case  to  endless  litigation  and  de- 
feat the  effectiveness  of  the  decree. 


Veterans’  Bureau  Can  Supply 
Trained  Workmen 

The  United  States  Veterans’  Bureau 
has  130,738  ex-service  men  in  training 
status  who  are  receiving  instruction  in 
every  trade  of  industry  and  in  agricul- 
ture. They  are  completing  their  courses 
at  the  rate  of  500  a month.  Manufac- 
turers who  want  personnel  trained  in  a 
particular  vocation,  are  asked  to  write 
to  the  Rehabilitation  Division,  Em- 
ployment Section,  U.  S.  Veterans’ 
Bureau,  Washington,  D.  C. 

The  Government  is  conducting  the 
largest  trade  and  industrial  school  in 
the  world  in  which  more  than  130,738 
students  are  enrolled.  The  instruction 
in  these  vocations  is  furnished  in  lead- 
ing colleges,  technical  and  commercial 
schools,  as  well  as  in  business  establish- 
ments, shops  and  on  farms.  The  men 
are  in  training  in  every  state  in  the 
union  and  in  every  large  city  in  the 
country.  In  all  the  large  industrial 
centers  the  men  who  have  received  this 
intensive  training  from  the  Government 
are  available  for  positions.  Every  vo- 
cation is  represented  and  any  employer 
who  needs  additional  personnel  will  be 
furnished  such  personnel  from  his 
vicinity  in  short  time  by  notifying  the 
bureau. 

These  men  are  not  permitted  to  ter- 
minate their  training  until  the  bureau  is 
assured  that  they  are  skilled  workmen 
and  capable  of  carrying  on  in  the  voca- 
tion for  which  they  are  trained,  and 
meet  the  requirements  of  the  com- 
mercial, industrial  and  agricultural 
world. 

The  public  has  the  impression  that 
the  majority  of  men  who  are  receiving 
vocational  training  Buffer  from  amputa- 
tions. This  impression  is  erroneous  as 
statistics  compiled  by  the  bureau  show 
that  less  than  two  per  cent  of  the  men 
in  training  suffer  from  amputations. 

Employers  who  wish  to  employ  these 
ex-service  men  who  have  been  trained 
and  whose  ability  to  successfully  carry 
on  in  a vocation  has  been  assured  by  the 
training  given,  should  correspond  with 
the  above  address,  state  the  type  of 
personnel  required,  when  the  position  is 
available  ana  the  place  of  employment. 


General  Conditions  in  Italy 
Show  Better  Business 

Unemployment  in  Italy  which 
reached  the  high  point  of  606,819  on 
Feb.  1,  has  registered  576,284  on 
March  1,  and  498,606  on  April  1,  says 
a cable  to  the  Department  of  Com- 
merce from  Mr.  MacLean,  commercial 
attache  at  Rome.  Business  failures 
still  reflect  unsettled  conditions  in 
Italy,  and  during  April  totaled  277.,  as 
compared  with  306  during  the  previous 
month,  and  110  during  April  of  last 
year. 

The  Bachi  index  of  wholesale  prices, 
based  on  the  average  price  in  1920  of 
seventy-six  commodities,  registered 
84.37  for  April  as  compared  with  85.43 
for  March,  and  90.1  for  February. 

December  exports  were  approx- 
imately 865,000,000  lires,  an  increase 
of  147,000,000  lires  over  those  of  the 
previous  month. 

Government  expenditure  during  the 
five  month’s  period  of  last  year,  July 
to  November,  amounted  to  6,291,000,- 
000.  This  represents  a decrease  of 
approximately  2,238,000,000  from  those 
of  the  same  period  in  1920. 
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Germany’s  Labor  Problem 

Wage  Regulations  Retard  Production — High  Rents  and  Living  Costs  a Burden — * 
Management  Hampered  by  Union  Rules — Exchange  the  Barometer  of  Business 


(Continued  from  last  week’s  issue.) 

It  is  part  of  the  labor  regulations 
that  wages  are  settled  by  agreement 
between  employers'  associations  and 
employees’  unions.  Such  agreements, 
called  “wage  tariffs,”  are  concluded  in 
large  towns  locally,  in  small  towns  and 
in  the  country  for  districts.  They  are 
contracted  for  a specific  time,  some* 
times  a year,  but  can  be  terminated  by 
notice  of  a month  or  so,  according  to 
special  arrangements.  They  include 
also  stipulations  for  additional  pay- 
ments like  subsidies  to  wife  and  chil- 
dren, provisions  for  holidays,  and 
stipulations  for  piecework  payment, 
especially  the  minimum  earnings 
granted  to  pieceworkers. 

The  network  of  regulations,  cleverly 
woven  round  the  wage  problem,  natur- 
ally acts  as  a retarding  force.  Spread 
over  the  whole  field  of  production  and 
-exercised  with  special  care  and  exact- 
ness where  necessities  of  life  are 
concerned  (in  which  respect  it  is 
further  helped1  by  the  criminal  law 
dealing  with  excess  profits),  it  has 
enabled  the  administration  to  keep 
prices  down,  even  after  the  control  of 
prices  on  food  stuffs  and  other  com- 
modities has  been  removed.  It  is, 
however,  very  doubtful  whether  this 
expedient  will  work  permanently.  Re- 
cent developments,  resulting  in  an 
upward  rush  of  all  prices,  are  rather 
alarming  in  this  respect.  They  are, 
of  course,  caused  by  the  unprecedented 
depreciation  of  the  currency,  but  the 
disquieting  side  of  it  consists  in  the 
fact  that  prices  by  their  great  inertia 
will  not  stop  simultaneously  with  the 
exchange  fluctuations. 

The  Rent  Factor 

Deliberate  actions  of  the  government 
to  keep  prices  down  have  in  the  course 
of  time  diminished  to  the  care  taken 
of  grain  prices  exercised  by  contribu- 
tions from  public  funds.  This  last 
remnant  of  the  control  of  food  stuffs 
has  recently  been  abandoned;  and  the 
insignificant  reaction  on  the  living  cost 
is  proof  of  the  fact  that  this  measure 
has  in  its  import  been  greatly  over- 
rated. There  is,  however,  another 
factor  which  is  of  far  greater  im- 
portance, and  deserves  special  atten- 
tion, not  only  because  it  is  frequently 
•overlooked  by  observers  from  outside, 
but  also  because  it  will  supply  the 
administration  with  an  effective  control 
of  living  costs  long  after  all  other 
means  will  have  ceased  to  work.  This 
is  the  rent  factor  which  absorbed  in 
pre-war  times  from  one-third  to  one- 
fourth  of  the  average  workman’s  in- 
come. This  part  of  his  expenditure  has, 
however,  only  doubled.  If  the  prices 
of  all  commodities  would  reach  the 
equivalent  of  the  pre-war  standards, 
and  the  workman  had  to  be  paid  ac- 
cordingly, he  could  not  claim  increase 
of  the  part  of  his  income  going  to- 
wards housing  expenses,  except  for  the 
insignificant  doubling  of  his  rent  which, 
apart  from  all  other  factors,  would 
allow  his  income  to  be  kept  down  below 


By  OUR  BERLIN  CORRESPONDENT 

pre-war  level  by  from  25  to  80  per 
cent.  This  is  important  in  view  of  the 
much  feared  approach  of  prices  to  the 
gold  standard.  It  appears,  therefore, 
that  the  property  owners  are  carrying 
to  a large  degree  the  burden  of  the 
administration’s  labor  policy. 

The  following  diagram  shows  five 
interesting  curves,  which  held  together 
are  a very  lucid  illustration,  not  only 
of  the  labor  problem  but  of  Germany’s 
whole  industrial  situation. 


The  first  curve  shows  the  movement 
of  the  exchange,  the  second  that  of  the 
living  cost.  Of  the  three  stepped 
curves,  the  first  indicates  the  move- 
ment of  the  wages  of  the  miners,  the 
second  that  of  the  building  laborers,  and 
the  third  those  of  the  machinists.  The 
diagram  extends  over  the  years  1920 
and  1921.  The  abscissa  in  the  diagram 
demonstrate  the  ratio  of  the  respective 
figures  to  the  pre-war  level.  ■ The  curve 
of  depreciation  (ratio  to  parity)  only 
reaches  as  far  as  September,  1921. 

Regarding  living  cost,  it  should  be 
mentioned  that  the  exactness  of  the 
statistic  index  figures  upon  which  the 
diagram  is  based  is  strongly  ques- 
tioned, not  only  by  the  workingman 
but  also  by  a number  of  economists. 
It  is  contended  that  if  the  index  fig- 
ures were  composed  in  a way  conform- 
ing with  pre-war  living  standards,  and 
not  with  apparently  much  lower  ones, 
they  would  show  a much  stronger  de- 
flection. Comparing  living  costs  with 
money  depreciation,  it  is  seen  that  the 
first  are  in  some  measure  following  the 
latter,  leaving  a wide  margin  between. 
It  is  interesting  to  note  that  the  re- 


covery of  the  currency  in  1921,  ex- 
tending from  January  almost  to  July, 
is  hardly  reflected  in  the  living  ex- 
penses, although  the  reversion  was 
sharp.  Though  the  curve  of  living  costs 
show  a number  of  fluctuations,  its 
upward  tendency  as  a whole  is  un- 
mistakable. 

In  none  of  the  three  groups  of  work- 
men seen  in  the  diagram,  nor  in  any 
other,  have  wages  ever  been  reduced, 
not  even  when  the  currency  recovered 
from  nearly  100  to  39m.  to  the  dollar. 
On  the  contrary,  the  unbroken  upward 
movement  of  wages  in  the  time  corre- 
sponding with  that  recovery  was  rather 
marked.  This  fact  will  explain  the 
prevalent  fear  that  in  the  case  of  a 
future  reverse  of  the  exchange  move- 
ment, with  conflicting  conditions  so 
much  more  pronounced  than  in  1920, 
the  curves  representing  money  and 
cost  of  labor  might  one  day  intersect, 
which  point  would  no  doubt  mark  a 
most  severe  crisis. 

Divergence  of  Rates 

It  is  peculiar  to  note  how  far  the 
wages  of  the  three  groups  represented 
in  the  diagram  differ.  The  wages  of 
miners  and  for  building  labor  keep 
close  together;  the  wages  of  the 
machinists’  unions,  which  comprise  all 
workers  in  the  metal  industry,  are  re- 
maining however  far  below.  The  wages 
of  the  miners  follow  closely  the  move- 
ment of  living  costs,  and  have  in  places 
even  gone  beyond  them.  This  is  due 
to  the  fact  that  the  miners  occupy  a 
rather  privileged  position  among  the 
workmen.  With  regard  to  building 
laborers,  the  explanation  is  not  so  easy. 
The  reason  is  that  building  laborers 
have  during  the  war  and  the  years  im- 
mediately following,  in  a large  number 
joined  other  vocations,  and  cannot  be 
persuaded  to  return  to  their  old  trade, 
unless  special  inducement  is  offered. 
In  spite  of  the  small  amount  of  build- 
ing work  going  on,  workmen  are  scarce, 
a condition  which  gave  the  unions  a clue 
to  put  forward  claims  for  higher  wages 
than  are  paid  to  other  groups  of 
workmen. 

Much  has  been  written  and  said  about 
the  unhealthiness  and  hot  house  nature 
of  German  prosperity,  and  although  the 
arguments  derived  therefrom  have  been 
frequently  used  for  the  country’s  cause 
in  the  reparations  problem  and  are 
probably  flavored,  they  are  by  no  means 
without  foundation.  The  manufac- 
turers are  pointing  out  incessantly  that, 
granted  equal  conditions  with  foreign 
rivals,  German  industry  could  not  com- 
pete with  them.  Any  one  going  through 
German  factories — even  at  the  present 
time,  when  intensity  of  production  is  at 
its  highest,  calling  forth  all  reserves  of 
energy — can  bear  witness  that  this  com- 
plaint is  correct  in  a large  measure.  It 
must  be  remembered  that  the  way 
traversed  since  the  revolution  is  marked 
by  a forced  retreat  on  the  part  of  the 
employers,  strewn  with  concessions  to 
the  workmen,  cutting  deep  into  the 
scope  of  management  of  the  works. 

The  eight-hour  day  is  declared  by  the 
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employers  to  be  the  greatest  evil  in- 
flicted upon  them.  The  shop  council 
law,  with  the  strong  protection  it  gives 
the  workman  against  dismissal,  the 
prohibition  of  overtime,  and  the  large 
financial  burden  the  employer  has  to 
bear  for  providing  towards  workmen’s 
welfare  institutions,  are  further  adding 
to  the  discontent.  The  workmen  on 
their  side  are  dissatisfied  by  the  ex- 
tent of  concessions  they  have  derived 
since  their  ascendancy  to  power.  If 
disorganization  and  dissolution  have 
not  set  in,  and  gradual  recovery  even 
taken  place,  it  is  not  the  fault  of  the 
new  state  of  affairs,  but  solely  due  to 
the  innate  discipline  and  industriousness 
of  the  race.  Quite  apart  from  other 
conditions,  the  impossibility  to  dismiss 
workmen  for  incompetence  suffices  to 
frustrate  all  efforts  to  develop  efficiency 
and  exercise  economy.  Nothing  has 
been  done  yet  to  make  the  best  of  the 
new  order  of  things.  Hardly  anywhere 
have  attempts  been  made  to  speed  up 
the  working  process  in  compensation  of 
the  reduced  working  time.  Manufac- 
turers declare  that  such  speeding  up  is 
impossible  in  view  of  the  frame  of  mind 
of  the  workmen. 

In  this  contention  they  are  believed. 
They  are  solely  dependent  on  the  good 
will  of  the  workmen.  If  the  latter  feel 
like  spending  an  hour  over  work  which 
could  be  done  in  half  the  time,  the 
manufacturer  cannot  interfere.  If 
there  is  not  sufficient  work,  time  is 
“stretched,”  otherwise  it  is  also 
stretched  because  there  is  no  spur  for 
filling  it  adequately  with  work.  Exist- 
ing regulations  prevent  anything  which 
would  reward  diligence  and  punish 
laziness.  The  spirit  of  equalizing,  the 
basic  socialistic  doctrine,  is  ruling  the 
whole  situation.  Differentiation  is  most 
effectively  eliminated.  The  working 
speed  and  the  economy  which  manufac- 
turers can  effect  are  those  that  the 
workmen  accord  them  voluntarily  from 
their  sense  of  duty  and  honor.  That 
the  results  are  not  exactly  poor  speaks 
highly  for  both.  But  even  as  it  is, 
economy  and  efficiency  in  production 
have  sunk  considerably  below  the  pre- 
war standard.  The  individual  efficiency 
of  the  workman  may  in  the  average 
have  reached  60  per  cent  of  the  old 
standard,  but  in  the  case  of  economy 
this  percentage  is  much  less. 

Spirit  Lacking 

This  is  not  entirely  due  to  remissness 
on  the  side  of  the  laborers,  but  in  a 
large  measure  to  an  entirely  dispropor- 
tionate increase  of  overhead,  deprecia- 
tion of  machinery,  inferior  quality  of 
tools,  and  last  but  not  least  to  the 
whole  system  lacking  spirit  and  “pep.” 
Moreover,  it  can  be  noticed  that  work- 
men, as  well  as  manufacturers,  have 
frequently  lost  all  sense  of  economy, 
doubtless  due  to  the  continuous  de- 
preciation of  money  and  because  the 
elasticity  of  its  value  has  so  far  saved 
manufacturers  from  feeling  the  pinch. 
They  seem  to  have  forgotten  the  old 
methods  of  making  both  ends  meet, 
and  are  relying  upon  the  vicious  circle, 
which  is  in  file  habit  of  closing  up 
automatically  between  increased  cost  by 
a rise  of  sale  prices  contingent  with  a 
further  depreciation  of  the  currency. 

Probably  the  most  dangerous  item  of 
the  unhealthy  conditions  prevailing 
consists  of  the  fact  that  business  is 
not  ruled  as  it  used  to  be  by  the  laws 
of  supply  and  demand,  but  by  the 
money  exchange.  A little  diagram  re- 


cently prepared  by  the  State  Bureau 
of  Statistics  shows  two  curves.  One 
depicts  the  extent  of  unemployment; 
the  other  the  exchange  of  the  dollar 
in  Berlin.  The  chart  demonstrates  this 
clearly. 


In  explaining  the  way  this  diagram 
is  drawn  up,  it  should  be  mentioned 
that  the  graduation  of  the  abscissa,  is 
not  equi-distant  but  in  the  logarithmic 
order,  which  it  is  alleged  more  clearly 
demonstrates  the  run  of  a curve.  If, 
for  instance,  the  mark  would  drop  from 
30  to  16  cents,  this  would  in  an  or- 
dinary diagram  be  expressed  by  a large 
drop.  If,  however,  it  sunk  from  1 to 
1 cent,  the  deflection  in  the  diagram 
wo.uld  hardly  be  visible,  although  it 
would  mean  a drop  from  100  to  200m. 
to  the  Dollar.  In  the  diagram  the 
curves  representing  unemployment  and 
the  movement  of  the  dollar  exchange  in 
Berlin  are  running  exactly  counterwise. 
The  dependency  of  business  on  the 
fluctuations  of  the  exchange  is  even 
increasing  as  the  movement  of  prices 
is  more  and  more  drawn  into  the 
vortex.  Up  to  now,  it  has  been  pos- 
sible to  preserve  a certain  continuity 
of  prices,  but  during  the  last  months 
a growing  tendency  has  become  notice- 
able of  prices  quickly  following  the 
inflections  of  the  currency.  This  is 
no  doubt  due  to  the  fact*  that  the  prices 
of  a number  of  commodities  of  every- 
day use  have  already  reached  pre-war 
parity,  and  for  this  reason  are  bound 
to  follow  the  lead  of  the  money  market, 
thereby  influencing  the  rise  and  fall 
of  the  whole  market  to  a certain 
degree.  The  money  exchange  has  be- 
come the  business  man’s  barometer. 
Like  the  seaman’s  first  glance  in  the 
morning  is  up  to  the  sky,  the  German 
business  man's  first  look  is  at  the  dollar 
exchange.  This  state  of  things  would 
probably  not-  be  so  dangerous  if  the 
money  market  were  controlled  with  a 
view  to  maintaining  a certain  steadi- 
ness, or  if  at  least  it  were  left  to  itself. 
But  this  is  not  the  case.  The  relation 
of  the  mark  to  the  dollar  is  by  no  means 
ruled  solely  by  the  state  of  the  finances, 
but  rather  strongly  by  hopes  and  dis- 
appointments, based  upon  happenings 


cf  the  most  divergent  nature,  political 
and  economic.  This  picture  of  Ger- 
many’s economic  life  is  unique  and  full 
of  unhealthy  perversity.  Jokers  say 
that  when  Lloyd  George  smiles  in 
Genoa,  eggs  get  cheaper  in  Berlin. 
This  is  not  a mere  jest  but  contains 
more  than  a grain  of  truth.  It  is  cer- 
tainly true  that  a number  of  mark 
speculators,  bulling  or  bearing  it  at 
will,  are  able  to  shake  the  whole  struc- 
ture of  business  life  to  the  very  founda- 
tions. AH  the  institutions  devised  to 
protect  the  business  man  against  the 
effects  of  currency  fluctuations  and 
contracts  concluded  in  foreign  standard 
currency,  are  of  no  avail  in  such  emer- 
gencies. The  trend  of  business  hears 
no  more  semblance  to  a uniform  current 
but  rather  to  a whirlpool  full  of  eddies 
and  undercurrents,  making  navigation 
extremely  difficult  and  dangerous.  In 
view  of  this  picture,  the  prosperity  seen 
everywhere  looks  puffed  up  and  un- 
healthy. 

A Great  Wage  Problem 

Although  the  advantages  of  a stabil- 
ized currency  are  obvious  and  realized 
everywhere,  the  feeling  among  business 
men  in  this  direction  is  divided.  There 
is  no  doubt  that  in  the  case  of  a 
stabilized  exchange,  no  matter  in  what 
relation  to  parity  stabilization  is  ef- 
fected, prices  and  wages  would  adjust 
themselves  to  the  standard  of  currency, 
and  gradually  run  up  close  to  it,  thus 
diminishing  the  economic  advantages 
producers  now  enjoy.  Stabilization  of 
the  currency  would  squash  all  hope  of 
a future  improvement  of  the  exchange. 
This  hope  plays  an  important  part  in 
the  present  scheme  of  things.  I#  wages 
and  prices  are  soaring  up,  a timely 
arranged  bulling  of  the  mark  has  never 
failed  to  check  this  movement.  A good 
many  of  the  arguments  used  to  keep 
wages  down  rest  upon  the  unsettledness 
of  the  exchange.  The  most  effective 
argument,  for  instance,  against  the 
strongly  advocated  scheme  of  putting 
wages  on  a sliding  scale  is  supplied  by 
the  possibility  of  a recovery  of  the 
exchange,  in  which  event  the  wages 
would  be  forced  down.  If  this  is  ac- 
companied by  a “propaganda  of  hepe” 
through  the  public  mouthpieces,  and 
with  fluctuations  of  the  exchange 
clearly  demonstrating  that  the  mark 
might  go  up  as  well  as  down,  a state 
of  uncertainty  is  produced  which  so 
effectively  dims  the  vision  of  every- 
one that  the  treatment  of  the  labor 
problem  can  follow  the  crooked  course 
into  which  economic  conditions  force  it, 
without  it  becoming  clearly  visible  to 
the  observer. 


Moline  Plow  Reorganized 

The  Moline  Plow  Co.,  Moline,  111.,  has 
been  reorganized  and  has  taken  in  the 
Stephens  Motor  Car  Co.  as  a subsidiary. 
The  new  company  is  being  launched 
with  $16,000,000  of  current  assets  and 
with  all  current  indebtedness  cleared 
from  its  books,  except  a few  accrued 
current  expenses.  The  officers  of  the  re- 
organized company  are:  President, 
George  N.  Peek;  vice-presidents,  H.  S. 
Johnson,  R.  W.  Lee,  F.  W.  Edling,  C. 
B.  Rose  and  H.  B.  Dinneen;  secretary, 
L.  C.  Shonts;  treasurers,  F.  N.  Hon- 
enigman  and  John  Hammerich.  Prank 
O.  Wetmore,  president  of  the  First  Na- 
tional Bank  of  Chicago,  is  chairman  of 
the  board. 


Digitized  by  LaOOQie 


836b 


AMERICAN  MACHINIST 


Vol.  66,  No.  22 


The  Business  Barometer 

This  Week’s  Outlook  in  Commerce,  Finance,  Agriculture  and  Industry 
Based  on  Current  Developments 

BY  THEODORE  H.  PRICE 
Editor,  Commerce  and  Finance,  New  York 

( Copyrighted , Theodore  H.  Price  Publishing  Corporation,  16  Exchange  Place,  Nc  to  York ) 


A 10  per  cent  reduction  in  our  rail- 
way freight  rates  and  a meeting  of  the 
world’s  greatest  bankers  in  Paris  to 
consider  lending  between  one  and  four 
billion  dollars  to  Germany  were  the 
outstanding  events  of  last  week  in  the 
business  world. 

Their  significance  is  not  yet  appre- 
ciated or  rightly  understood.  In  the 
stock  market  the  reduction  in  freight 
rates  was  unfavorably  construed  and 
this  construction  was  reflected  by  a 
slight  decline  in  railway  shares.  It 
will  be  short  lived,  for  the  lower  rates 
will  greatly  augment  the  traffic  and 
bring  an  increase  in  gross  earnings 
that  will  benefit  both  the  country  and 
the  carriers. 

When  about  two  years  before  his 
death  I was  talking  of  railway  rates 
to  the  late  E.  H.  Harriman  he  said: 
“Price,  give  me  the  gross  and  I will 
take  care  of  the  net.  The  earnings  of 
a railway  depend  upon  the  density  of 
its  traffic.  If  I can  get  all  the  freight 
I can  haul  that  is  all  I want.’’ 

In  these  epigrams  Mr.  Harriman 
briefed  the  policy  that  made  his  roads 
successful.  The  larger  the  traffic  the 
cheaper  he  was  able  to  carry  it,  and  I 
venture  the  prediction  that  the  increase 
in  gross  revenue  which  will  follow  the 
rate  reduction  ordered  last  week  will 
be  so  surprising  that  the  railways  will 
themselves  take  the  initiative  in  apply- 
ing for  a further  reduction.  Cheaper 
transportation  and  greater  profits  I 
believe  would  be  the  effect  if  Secretary 
Mellon’s  proposal  for  removal  of  gov- 
ernment restrictions  on  rate  making 
for  five  years  were  adopted,  though 
there  is  little  likelihood  that  it  will 
win  public  support.  But  as  the  reduced 
rates  do  not  take  effect  until  July  1, 
reduced  earnings  are  to  be  expected 
during  June  because  those  who  can  will 
delay  shipments  until  the  new  rates 
apply. 

A Revival  in  July 

I have  previously  named  the  first  of 
July  as  the  date  upon  which  a country- 
wide revival  of  business  would  be  due 
and  the  fact  that  it  is  upon  that  day 
that  the  lower  freight  rates  take  effect 
increases  my  confidence  in  the  coinci- 
dent arrival  of  a business  boom. 

Transportation  is  the  very  life  blood 
of  economic  civilization  and  anything 
that  tends  to  cheapen  the  cost  of  carry- 
ing goods  from  the  producer  to  the  con- 
sumer must  make  for  prosperity.  It 
is  to  be  hoped  that  the  Interstate  Com- 
merce Commission  will  soon  order  a 
reduction  in  passenger  rates.  As  Com- 
missioner Cox  pointed  out  the  passen- 
ger traffic  is  now  7,000,000,000  revenue 
passenger-miles  below  normal  and  from 
this  statement  some  idea  can  be  had 
of  the  increase  in  travel  which  would 
follow  a return  to  prewar  rates. 

As  to  the  German  loan  that  is  under 
consideration  at  the  bankers’  confer- 
ence in  Paris,  it  can  probably  be  taken 
for  granted  that  a bond  issue  will  be 
arranged  on  some  terms.  The  amount, 


the  rate  and  the  security  are  of  course 
undetermined  as  yet,  but  a loan  that 
will  be  sufficiently  large  to  take  care 
of  her  reparation  payments  until  Ger- 
many gets  on  her  feet  is  so  obviously 
necessary  and  desirable  that  it  is  safe 
to  assume  that  it  will  be  made. 

There  are  some  who  doubt  whether 
any  substantial  proportion  of  such  a 
loan  would  be  subscribed  in  the  United 
States,  but  leading  bankers  here  think 
differently  and  believe  that  at  least 
$500,000,000  gold  bonds  could  be  sold 
in  this  country  if  the  rate  were  suffi- 
ciently attractive.  This  belief  is  based 
upon  the  theory  that  such  a loan  would 
greatly  aid  in  liquifying  the  debts  due 
our  merchants  and  banks  by  Europe 
and  South  America  and  that  our  finan- 
ciers will  leave  nothing  undone  to  in- 
sure its  success. 

The  soundness  of  this  theory  is  un- 
questionable and  ’as  the  arrangements 
for  the  loan  approach  consummation 
further  buoyancy  in  the  stock  and  com- 
modity markets  is  to  be  expected. 

Markets  Are  Sound 

The  confident  tone  that  has  recently 
prevailed  in  these  markets  showed  no 
abatement  last  week.  Copper  is  now 
up  to  14  cents.  Sugar  is  firmer  and 
as  the  surplus  supply  disappears  higher 
rices  seem  indubitably  indicated.  Rub- 
er is  steady  and  the  activity  in  the  tire 
business  is  commencing  to  make  an 
impression  upon  the  American  stocks 
of  rubber.  Cotton  has  been  steady. 
Everyone  is  bullish  on  cotton  and  the 
position  is  statistically  strong,  but  it 
should  not  be  forgotten  that  the  crop 
generally  improves  during  June. 

The  iron  and  steel  industry  is  almost 
booming,  but  the  much-talked-of  mer- 
gers are  held  up  pending  the  approval 
of  the  Attorney-General.  As  a specu- 
lative influence  their  effect  is  probably 
spent.  Wool  and  silk  are  again  higher 
and  the  dry  goods  market  shows  more 
activity  from  day  to  day. 

The  New  England  textile  strike  is 
gradually  wearing  itself  out.  It  has  so 
wearied  the  New  England  manufac- 
turers that  many  of  them  are  talking 
about  moving  South,  but  it  is  unlikely 
that  any  of  them  will  actually  move, 
though  it  is  to  be  doubted  whether 
many  more  cotton  mills  will  be  built  in 
the  North. 

Money  is  still  easy,  though  the  in- 
creased borrowing  of  New  York  stock 
brokers  is  gradually  absorbing  the  sur- 
plus funds  of  the  New  York  banks. 

Thomas  A.  Edison’s  proposal  that 
the  Government  should  build  ware- 
houses for  the  storage  of  farm  products 
against  which  Federal  Reserve  Notes 
should  be  issued  for  half  the  average 
value  during  the  previous  25  years,  has 
attracted  not  a little  attention  and  is 
said  to  have  been  favorably  received  by 
some  of  the  farm  “bloc”  in  Congress. 
It  appeals  to  the  agrarian  imagination, 
but  no  attempt  to  give  it  effect  seems 
likely. 

The  sale  of  40,994  shares  of  the  stock 


of  the  National  Bank  of  Commerce  in 
New  York  at  $267  per  share  for  ac- 
count of  the  Mutual  Life  Insurance  Co. 
and  the  Equitable  Life  Insurance  Co. 
of  this  city  is  something  of  novelty. 
The  stock  was  sold  within  two  hours 
and  the  success  of  the  offering  may 
indicate  that  the  investment  demand  is 
shifting  from  bonds  to  stocks.  Fewer 
new  securities  are  being  floated  and 
more  stock  issues  are  appearing  among 
them.  The  demand  for  funds  for  cur- 
rent business  uses  is  increasing  and  as 
industrial  improvement  continues  the 
money  market  will  surely  tighten. 
Country  banks  are  said  to  have  been 
active  buyers  in  the  bond  markets, 
employing  funds  which  business  prob- 
ably will  want  within  a few  months, 
and  steady  expansion  of  Federal  Re- 
serve rediscounts  is  to  be  looked  for. 
Perhaps  it  is  already  under  way,  for 
the  report  of  the  system  for  the  week 
ended  May  24  shows  that  bills  on  hand 
totaled  $592,604,000,  an  increase  of 
nearly  $30,000,000  over  the  previous 
week.  It  was  offset,  however,  by  the 
acquisition  of  $2,500,000  additional 
gold,  and  the  reserve  ratio  shows  only 
a one  point  decline  to  77.5  per  cent. 

The  apathy  with  which  the  coal 
strike  is  regarded  is  not  favorable  for 
its  early  settlement.  The  unionalead- 
ers  seem  to  have  picked  the  time  for 
the  strike  with  more  shrewdness  than 
was  generally  considered,  for  it  is  re- 
ported that  in  some  fields  reviving 
industry  is  making  it  easy  for  the 
strikers  to  find  sufficient  work  to  keep 
them  alive  and  they  are  holding  out 
better  than  seemed  possible.  On  the 
other  hand  industry  professes  to  be 
well  supplied  for  at  least  two  months 
yet,  and  the  strike  is  not  likely  to 
create  a critical  condition  until  July. 
Of  almost  as  great  importance  is  the 
setback  which  the  building  boom  is 
experiencing  in  New  York  and  Chicago 
through  labor  troubles,  including  bomb- 
ings, strikes,  and  the  intolerable  juris- 
dictional disputes  of  the  unions. 

These  are  the  black  spots  of  the 
picture.  They  are  almost  invisible  in 
the  sunshine  which  floods  the  view. 
Though  we  realize  that  there  are  clouds 
which,  arising  in  Washington  or 
Europe,  may  appear  over  the  horizon, 
for  the  present  it  seems  perfectly  safe 
to  venture  out  without  an  umbrella. 


Machinists  in  U.  S.  Best  Paid 
in  World 

In  a Senate  tariff  debate  last  week, 
Senator  Gooding  of  Idaho  gave  the 
average  daily  wage  of  machinists  in 
various  countries.  In  the  United  States 
he  stated  they  were  $6.40;  in  England 
$2.90;  in  France  $1.38;  in  Japan  $1.50; 
in  Italy  82  cents  and  in  Germany  72 
cents.  The  Senator  gave  these  figures 
as  an  argument  for  protecting  the 
American  workmen  against  the  prod- 
ucts of  cheaper  labor. 
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(•ages.  Spark  Plug,  Limit,  "Trilock" 

Pratt  & Whitney  Co.,  Hartford,  Conn. 

“American  Machinist,”  February  2,  1922 


Saw.  Cut-Off,  Swing,  Motor-on-Arbor.  No.  88 

Oliver  Machinery  Co.,  Grand  Rapids.  Mich. 

"American  Machinist,"  February  2,  1922 


The  page  set  is  made  to  S.A.E 
standard  limits  and  consists  of  a 
double-end  limit  plug  gage,  a "go” 
and  "no-go”  templet  in  one  unit, 
and  a setting  plug  for  the  templet 
with  a cylindrical  plug  for  checking 
the  root  diameter.  The  pitch  diam- 
eters of  the  plugs  are  0.841  and 
0.843  in.  and  the  tolerance  for 
tapped  holes  is  0.002  in.  The  temp- 
let pitch  diameters  are  0.836  and 
0.839  in.,  giving  0.003  in.  tolerance 
for  the  threads  on  the  body  of  the 
spark-plug.  There  is  a neutral  zone 
of  0.002  in.  between  the  maximum 
spark-plug  and  minimum  hole  sizes. 


The  machine  is  made  with  three 
frame  lengths,  5 ft.  5 in..  7 ft.  6 in., 
and  9 ft.  6 in.  The  motor  operates  on 
three-phase,  «0-cycle,  220  or  440  volt 
alternating  current,  has  3 hp.,  and  runs 
at  a speed  of  3,600  r.p.m.  The  saw  car- 
ried is  ordinarily  16  In.  in  diameter  and 
is  protected  by  a guard.  The  motor  is 
controlled  by  a push  button  above.  The 
device  can  be  furnished  with  the  motor 
mounted  on  top  of  the  swinging  bracket 
and  belted  to  the  saw  arbor,  or  larger 
size  saws  can  be  driven  from  a coun- 
tershaft. 


(•rinding  Machine,  Motor  Drive  for 

Grand  Rapids  Grinding  Machine  Co..  Grand  Rapids,  Mich. 
“American  Machinist,”  February  2,  1922 


Grinder  and  Buffer,  Flexible-Shaft 

Valley  Electric  Co.,  St.  Louis,  Mo. 

"American  Machinist,"  February  2,  1922 


This  arrangement  for  motor  drive  is  ap- 
plied to  the  No.  1 universal  grinding  ma- 
chine. The  stand  consists  of  a cast-iron 
base,  into  which  is  screwed  an  upright  sec- 
tion of  heavy  iron  pipe,  carrying  at  its  top  a 
table  casting  to  which  are  bolted  the  motor 
and  countershaft.  The  grinding  machine  is 
bolted  to  the  base  casting.  The  starting 
switch  is  located  on  the  column,  directly 
back  of  the  machine.  Any  make  of  motor 
may  be  used  and  a reasonable  variation  in 
motor  speeds  is  allowable. 


The  ball-bearing  motor  used  to 
drive  the  wheel  is  mounted  in 
trunnions  in  a fork  that  is  car- 
ried on  ball  bearings  for  swivel- 
ing the  motor  in  any  direction. 
The  flexible  shaft  permits  the 
wheel  to  be  moved  to  any  posi- 
tion. Different  types  of  abrasive 
wheels  may  be  employed.  The 
device  is  made  In  both  i and  i 
hp.  sizes  to  operate  on  either  110- 
or  220-volt  alternating  current  of 
60  cycles  and  one-  or  three-phase, 
or  on  direct-current  of  the  same 
Voltage.  Bench  space,  14  in.  square. 


Weight,  80  to  100  pounds. 


Lathe.  Engine,  Coneless,  Geared-Head,  18-in. 

Boye  A Emmes  Machine  Tool  Co.,  Cincinnati,  Ohio. 

“American  Machinist,"  February  9,  1922 


Screwdriver,  Ratchet,  Hand 

H.  D.  Chapman,  2929  Clifton  Ave.,  Baltimore,  Md. 

"American  Machinist,”  February  9,  1922 


The  headstock.  reversing  gear 
*nd  arrangement  for  mounting 
the  driving  motor  are  different 
from  the  standard  lathe  design. 

Twelve  spindle  speeds  are  ob- 
tained by  shifting  the  jaw 
clutches.  The  spindle  is  con- 
trolled by  a vertical  lever  on  the 
apron  and  an  auxiliary  lever  be- 
low the  headstock.  The  range  of 
spindle  speeds  is  from  9 to  850  r. 
p.m.  Longitudinal  and  cross 
feeds  cannot  be  engaged  while 

screw-cutting.  Forty  threads,  from  2 to  66  per  in.  can  be  cut 
without  changing  gears.  Feeds,  i to  224  per  in.  Floor  space,  10 
x 3 ft.  Weight,  4,270  lb. 


The  device  is  made  in 
three  sizes.  With  it  a 
strong  torque  can  be  ob- 
tained on  the  screw  at 
the  same  time  that  the 
axial  pressure  is  ap- 
plied. The  top  of  the  handle  Is  rigidly  fastened  to  the  shank  or 
blade.  The  lower  part  of  the  handle  at  the  center  of  the  tool  is 
free  to  rotate  about  the  shank.  By  means  of  a ratchet  device, 
this  lower  handle  may  be  engaged  with  the  blade  so  that  it  is 
free  to  turn  in  one  direction  only.  This  direction  may  be  re- 
versed. 


Grinding  Attachment,  Cylinder,  Lathe,  “EUeeo" 

Liberty  Tool  Co.,  1080  Springfield  Ave,  Irvington,  X.  J. 
"American  Machinist,”  February  9.  1922 


Forming  Machine,  Cntting-Off,  Duplex 
L.  P.  Brown  Machine  and  Tool  Co.,  Attleboro,  Mass. 

"American  Machinist,”  February  9,  1922 


The  machine  is  attachable  to 
an  engine  lathe  having  a swing 
of  14  in.  or  more.  The  work  hold- 
er is  mounted  on  the  lathe  car- 
riage, the  spindle  head  on  the 
ways : and  the  headstock  of  the 
machine  drives  the  rotary  feed  of 
he  wheel  spindle.  Spindle  drive 
is  by  means  of  a J-hp.  electric 
■notor.  An  eccentricity  up  to  1 
n in  diameter  can  be  obtained, 
he  amount  being  varied  by  a 
•crew  graduated  to  0.0005  in. 

Cylinder  bores  from  2)J  to  7 In. 
n‘  diameter  can  be  ground.  Longi- 
udinal  work  feed  Is  obtained  by 

■ sing  the  lathe  carriage  feeds.  Spindle  speed,  5,600  r.p.m.  Weight, 
<)0  lb. 


The  machine  forms  and  cuts  off 
parts  not  requiring  turret  tools,  but 
ordinarily  machined  on  an  automatic 
screw  machine.  It  has  two  spindles.  A 
two-speed  countershaft  provides  6 
feed  changes  from  240  to  1,820  r.p.m. 
The  feed,  independent  of  the  forming 
movements,  may  be  set  to  any  length 
up  to  3 In.  Forming  tools  independ- 
ently adjustable  and  carried  on  a 
single  cross  slide,  operate  simultane- 
ously. Cut-off  tools  are  carried  on 
slides  at  an  angle  of  30  deg.  to  the 
vertical  to  allow  clearance  between  the 
forming  and  cut-off  tools.  Floor 
space,  44  x 26  in. 


Clip,  paste  on  3 x 5-in.  cards  and  file  as  desired 
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William  Gleason,  of 
Rochester,  Dead 

William  Gleason,  pioneer  manufac- 
turer of  machine  tools,  and  president 
of  the  Gleason  Works,  of  Rochester, 
N.  Y.,  died  at  his  home  in  that  city  on 
May  24.  He  was  86  years  old. 

Mr.  Gleason  came  to  this  country 
from  Ireland  in  1851  and  learned  the 
machinist  trade  in.  the  shop  of  Asa 


WILLIAM  GLEASON 

Smith  in  Rochester.  During,  the  Civil 
War  he  worked  in  Colt’s  Armory  in 
Hartford,  Conn. 

In  1865  he  returned  to  Rochester  and 
organized  the  nucleus  of  the  present 
machine  works.  In  1873  he  perfected 
what  is  said  to  be  the  first  practical 
bevel  gear  planer.  Since  then  he  has 
turned  cut  several  important  improve- 
ments in  the  design  of  gear  planers. 

Of  late  years  he  has  been  inactive  in 
the  management  of  the  Gleason  shops, 
leaving  that  to  his  son  James  E.  Glea- 
son. A daughter,  Kate  Gleason,  is  a 
vice-president  of  the  company,  and  is 
one  of  the  few  mechanical  engineers  of 
her  sex  in  the  country.  She  is  well 
known  for  her  designs  of  gear  ma- 
chines. 


American  Foundrymen  in 
Rochester  Next  Week 

Plans  have  practically  been  com- 
pleted for  the  annual  convention  and 
exhibit  of  the  American  Foundrymen’s 
Association  to  be  held  in  Rochester, 
N.  Y.,  June  6 to  9.  A comprehensive 
program  of  technical  papers  covering 
every  phase  of  the  foundry  and  allied 
industries  has  been  prepared  by  the 
committee  on  arrangements.  The 
speakers  include  some  of  the  most  im- 
portant men  in  the  industry.  Nine  ses- 
sions will  be  devoted  to  reading  of 
technical  papers  and  committee  reports. 
There  wifi  be  an  international  session 
at  which  papers  by  American,  British, 
French  and  Belgian  foundrymen  will 
be  read  and  discussed.  Other  sessions 
will  include  steel,  brass,  aluminum, 
gray  iron,  industrial  relations,  molding 
sand  research,  malleable  cast  iron  and 
a general  business  session.  As  has 
been  the  custom  in  the  past,  a joint 
non-ferrous  session  will  be  held  with 
the  Institute  of  Metals  Division  of  the 
American  Institute  of  Mining  and 
Metallurgical  Engineers. 

The  exhibit  is  expected  to  be  one'ofi 
the  largest  ever  held. 


Amortization  Requirements 

Regulations  62,  relating  to  Income 
Tax  and  War  Profits  and  Excess  Profits 
Tax,  under  Revenue  Act  of  1921,  pro- 
vide, in  respect  to  amortization  of  war 
facilities,  Article  184  (2),  that  in  the 
case  of  property  subject  to  amortiza- 
tion, the  value  in  use  shall  be  “not 
greater  than  the  estimated  cost  of  re- 
placement under  normal  post-war  con- 
ditions, less  depreciation.’’ 

Prior  to  the  promulgation  of  Regula- 
tions 62,  it  was  not  possible  to  amortize 
war  facilities,  which  were  in  full  use 
in  a going  business.  The  new  regula- 
tions, however,  provide,  as  indicated 
above,  for  amortization  of  what  is 
commonly  referred  to  as  excess  cost. 
Roughly  speaking,  the  amortization 
which  might  be  allowed  on  such  a 
facility  would  be  the  difference  between 
the  original  cost  and  the  estimated 
normal  replacement  value.  The  accu- 
mulation of  data  necessary  to  establish 
such  normal  replacement  cost  is  neces- 
sarily a considerable  ta3k.  Engineers 
of  the  amortization  section  have  already 
called  upon  a majority  of  the  machine 
tool  manufacturers  and  have  secured 
such  data  as  was  requested.  There  are, 
however,  a number  of  manufacturers 
who  have  not  yet  been  asked  for  this 
information.  The  writer  has  been 
informed  that  it  is  the  intention  of 
the  Bureau  of  Internal  Revenue  to 
write  to  such  manufacturers  requesting 
this  information.  This  data  is  to  be 
used,  as  indicated  above,  to  determine 
the  difference  between  the  cost  of  ma- 
chine tools  duriag  the  war  and  the  cost 
of  the  same  articles  under  post-war 
conditions.  This  information  is  neces- 
sary in  order  to  enable  the  department 
to  determine  proper  allowances  for 
amortization  and  all  prices  are  held 
strictly  confidential. 

Where  such  information  is  not  on  file 
in  the  Department,  there  is  either  a 
delay  while  it  is  being  secured,  or  if 
the  manufacturer  is  unwilling  or  dil- 
atory in  supplying  it,  the  claim  is 


necessarily  settled  without  it — possibly 
to  the  detriment  of  the  taxpayer. 

It  is  evident,  therefore,  that  the  work 
of  the  amortization  section  will  be 
greatly  expedited  if  all  requested  data, 
as  indicated  above,  is  furnished  by  the 
manufacturer.  The  settlement  of  in- 
come tax  claims  tends  to  stabilize  con- 
ditions in  the  machine  tool  industry, 
and  also  among  the  machine  tool 
builder’s  customers.  This  is  an  in- 
direct result  that  follows. 

As  the  latest  current  price  on  any 
article  is  also  a factor  in  determining 
normal  post-war  replacement  costs,  it 
is  essential  that  the  latest  prices  be  on 
file  in  the  department  at  all  times.  It 
is  recommended  that  machine  tool 
builders  furnish  this  information  to 
the  chief  of  amortization  section  as  soon 
as  any  new  lists  are  issued.  This  in- 
formation will,  of  course,  be  held 
strictly  confidential. 


Henry  H.  Morse,  Chief  of 
Commerce  Division 

Secretary  of  Commerce  Hoover  has 
announced  the  appointment  of  Henry 
H.  Morse,  of  Boston,  to  be  chief  of  the 
specialties  division  of  the  Bureau  of 
Foreign  and  Domestic  Commerce.  The 
appointment  becomes  effective  July  1. 
Mr.  Morse  brings  to  the  bureau  the 
wide  experience  in  the  export  trade,  an 
intimate  acquaintance  with  foreign 
markets  and  a wide  practical  knowl- 
edge in  the  field  of  specialties.  He  is 
well  known  in  New  England  business 
circles,  having  served  as  chairman  of 
the  Boston  Export  Round  Table  since 
1919,  and  as  chairman  of  the  committee 
on  Trade  Expansion  of  the  National 
Boot  and  Shoe  Manufacturing  Associa- 
tion. He  was  honorary  vice-chairman 
of  the  National  Foreign  Trade  Conven- 
tion in  Cleveland,  in  1921,  and  is  at 
present  the  director  of  the  New  Eng- 
land Chamber  of  Commerce,  and  chair- 
man of  the  Advisory  Committee  on 
Foreign  Mlails. 


DOMESTIC  X PORT8  OF  METAL  WORKING  MACHINERY  FROM  THE  UNITED  STATES.  FOR 

THE  MONTH  OF  MARCH,  1922 
Borin 


Planers, 

Shapers 


Countries 

Belgium 

Denmark 

France 

Greece 

Latvia 

Netherlands . . . 

Norway 

Spain 

Sweden 

England 

Scotland 

Canada-Maritime 
Province.  . . . 
Quebec  and 

Ontario 

Prairie  Province 
British  Col.  and 


onng 

and  Drilling  Shaped 

Lathes  Machines  and  Blotters  Milling  Machines 

Number  Dollars  Number  Dollars  Number  Dollars  Number  Dollars 


21 

3 


1,099 

1,435 

2,266 

1,809 


2,611 

"438 


10,193 

800 


30 

I 


Yukon 

2 

3,028 

"20 

Mexico 

18 

15,846 

Cuba 

3 

1,269 

Argentina 

6 

119 

Brazil 

3 

31,881 

1 

Chile 

1 

718 

Colombia 

5 

8.881 

Venezuela 

2 

1,019 

British  India..  . . 

93 

China 

Other  Dutch 

6 

5,295 

3 

East  Indies. . . 

1 

Japan 

Palestine  and 

ii 

14,866 

4 

Syria 

2 

1,012 

Philippine  Islands 

1 

300 

Australia 

British  South 

1 

347 

1 

Africa 

British  East 

13 

660 

Africa 

1 ' 

659 

Total 

113 

106,551 

168 

60 

85 

145 

575 

985 

1,348 


174 

1,653 

9 


7,657 
12.  i 82 


1,292 

416 

52 

24,284 


180 


51,097  19 


41 

4,014 


1,165 

199 
" V,i48 

' 2,328 
""350 
10,640 


31 

*:  19,885 


Sharpening 
and  Grinding 
Machine* 
Number  Dollars 
3 350 


5,441 

100 


8 

30 

"32 

I 

41 


3.087 
113 

"139 

936 

2.087 


392 

36 

16.188 

140 

45 

188 

2,459 

171 

17,797 

38 

658 

14 

296 

1,117 

9 

520 

2 

169 

"57 

827 

1 

669 

15 

71 

2,560 

2 

1,435 

2 

135 

4,479 

Fl 

4,709 

7 

765 

9,129 

27 

196 

7 

41 

25,817 

579 

51,378 
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Attachment,  Lathe,  Bevel-Gear  Turning 

Warner  & Swasey  Co.,  Cleveland,  Ohio. 

“American  Machinist,"  February  9,  1922 


Wrench,  Pipe,  Chain 
Armstrong  Bros.  Tool  Co.,  Chicago,  111. 

"American  Machinist,”  February  9,  1922 


The  attachment  is  used  on  No. 
3-A  universal,  hollow-hexagon  tur- 
ret lathe  when  machining  bevel- 
gear  blanks.  It  is  Interchangeable 
with  the  top  slide  of  the  lathe  car- 
riage, and  cuts  all  standard  angles 
on  blanks  up  to  14  in.  in  diameter. 
Two  tool  slides  are  operated  by  the 
hexagon  turret  and  saddle.  A shaft 
mounted  on  the  turret  engages  a 
double  pinion  In  the  saddle,  and 
transmits  motion  to  the  tool  slides. 
The  front  slide  operates  on  one  side 
of  the  gear  and  the  rear  slide  on 
the  other,  both  moving  at  the  same 
time. 


The  wrench  jaws  are  pro- 
vided with  long  bearings  on 
the  bar.  and  with  flanges  to 
guide  the  chain  and  to  pro- 
tect it  from  abrasion.  Two 
types  of  chain,  can  be  fur- 
nished, the  flat-link  style  as  shown,  and  the  cable-link  chain.  The 
wrench  is  made  in  seven  sizes,  for  use  on  pipe  and  fittings  from 
1 to  16  in.  Wrench  length,  20  to  78  In.  Chain  length,  ISi  to  72 
in.  Weight  53  to  98  lb. 


Drilling  Machine,  Sensitive,  Electric,  Motor-Driven,  12-ln. 
Louisville  Electric  Mfg.  Co..  Louisville,  Ky.. 

“American  Machinist,”  February  9,  1922 


Sand  Blast,  Portable,  Hose-Type,  Small  Size 
Fangborn  Corporation,  Hagerstown,  Md. 

“American  Machinist,”  February  9,  1922 


The  speed  of  the  spindle  can  be  easily  ad- 
justed. The  table  is  counter-balanced  by  a 
weight  in  the  column.  A l-hp.  motor  running  at 

l, 725  r.p.m.  is  used.  The  motor  and  controlling 
switch  are  built  in  the  machine,  the  motor  being 
furnished  to  suit  the  available  circuit.  The  ma- 
chine is  made  in  both  bench  and  floor  types,  and 
is  furnished  with  a V-block.  cup  and  point  cen- 
ters. Capacity,  up  to  l-in.  hole  in  the  center  of 
a 12-in.  circle.  Spindle  speed,  450  to  1,200  r.p. 

m.  Height,  76  inches. 


The  hose  machine  consists  of  a suction- 
type  gun  controlled  by  a trigger  in  the 
handle.  The  motion  of  the  compressed  air 
carries  the  sand  from  the  hopper  to  the 
gun  body.  The  body  forms  a mixing  cham- 
ber for  the  air  and  abrasive,  giving  it  a 
swirling  action.  Nozzles  are  interchange- 
able. The  blast  operates  on  any  air  pres- 
sure from  6 to  100  lb.  A small  cabinet  that 
can  be  set  over  the  hopper  of  the  hose  sand- 
blast, as  illustrated,  can  be  supplied  for 
cleaning  small  parts. 


Toolmakers*  Knee  and  Box  Parallel,  Precision 
Simplex  Tool  Co.,  Woonsocket,  R.  I. 

“American  Machinist,"  February  9,  1922 


Sawing  Machine,  Hack,  Motor-Driven 

Louisville  Electric  Mfg.  Co.,  Louisville,  Ky. 

"American  Machinist,”  February  9.  1922 


The  toolmakers'  knee,  adapted 
for  gage  and  small  work,  may  be 
used  for  both  Inspecting  and  lay- 
ing out  work  either  with  or  with- 
out a magnetic  chuck  and  clamped 
directly  to  any  surface.  It  Is 
made  in  one  size,  2J  x 3 x 4 in. 
The  precision  box  parallel,  for 
larger  work  than  the  ordinary 
parallel,  is  used  in  either  the  ma- 
chine shop  or  toolroom  for  in- 
specting and  laying  out  large 
work.  It  is  made  in  four  sizes 
from  4 x 4 x 6 to  6 x 14  x 16  inches. 


The  vise  swivels  and  is  graduated. 
The  stroke  length  is  adjustable  from  5 
to  7 in.  Two  speeds,  45  and  90  strokes 
per  minute,  are  provided.  Stock  up  to 
5 in.  thick  can  be  cut.  The  feed  is  by 
gravity,  and  the  saw  arm  can  be  raised 
and  held  in  any  position.  An  automatic 
stop  shuts  off  the  motor  when  the  piece 
has  been  cut  oft.  The  motor  has  a ca- 
pacity of  i hp.  and  is  fitted  with  ball 
bearings.  The  machine  can  be  mounted 
on  wheels.  Floor  space,  18  x 36  in 
Height,  36  in.  Weight.  450  lb. 


Press,  Arbor,  Garage,  Hand-Operated 
Evansville  Arbor  Press  Co.,  Evansville,  Ind. 

“American  Machinist,"  February  9,  1922 


Screwdriver,  Offset,  “Utility” 

Porter  Products  Corporation,  Brewerton,  N.  T. 

“American  Machinist,”  February  9,  1922 


Presses  Nos.  8 and  9,  shown  on 
the  left,  have  stationary  tables 
with  10-In.  openings.  The  table 
on  the  Nos.  8-B  and  9-B  presses, 
shown  at  the  right,  consists  of  a 
pair  of  adjustable  side  bars.  The 
uprights  are  channels  40-ln.  apart. 
A handwheel  provides  for  quick 
return  of  the  ram.  Work  diam- 
eter, No.  8,  80  in. ; No.  9,  40  in. 
Largest  arbor  opening,  8 in.  Ca- 
pacity over  table:  No.  8.  27 J in.; 
No.  8-B.  36  In. ; No.  9,  SO  in. : No. 
9-B,  443  in.  Weight:  No.  8,  585 
lb.;  No.  8-B,  450  lb.;  No.  9,  716 
lb. ; No.  9-B.  685  lb. 


The  device  is  used  hi  close  quar- 
ters, being  developed  for  automobile 
use.  It  operates  with  the  handle 
at  right  angles  to  the  screw.  On 
each  of  the  four  sides  of  the  head 
is  a blade  set  at  an  angle  of  45  deg. 
to  the  one  on  each  side  of  It.  The 
tool  is  rotated  between  each  stroke 
to  bring  a different  blade  into  use. 

Because  of  the  leverage,  large 

wood  screws  or  machine  screws  . . , 

can  be  easily  set  up,  or  screw  bolts  that  have  rusted  in  plac 
can  be  loosened.  The  tool  Is  made  In  three  sizes,  1.  I and  i in, 
the  thickness  of  the  blades  being  0.040,  0.050  and  0.078  inch. 


Clip,  paste  on  8 x 5-in.  cards  and  file  as  desired 
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Business  Items 


Beginning  June  first,  the  Arrow  Tool 
and  Manufacturing  Co.,  of  Bridge- 
port, Conn.,  will  be  known  as  the  Fors- 
berg  Manufacturing  Co.  The  change 
is  being  made  because  another  com- 
pany in  the  same  field  has  a prior 
right  to  the  name  “Arrow.” 

The  Modern  Machine  Tool  Co.,  Jack- 
son,  Mich.,  has  taken  over  the  stock 
and  machinery  of  the  Sprague-Hayes 
Manufacturing  Co. 

The  Reliance  Steel  and  Tool  Co.,  of 
New  York,  has  moved  its  offices  from 
24  Murray  St.,  to  30  Church  Street. 

The  Spafford  Machine  Screw  Works, 
Inc.,  of  Hartford,  Conn.,  has  filed  a 
voluntary  petition  in  bankruptcy  in  the 
U.  S.  District  Court  at  New  Haven; 
showing  liabilities  of  $40,638  and  as- 
sets of  $25,314. 

Jenkins  Bros.,  manufacturers  of 
valves,  etc.,  Bridgeport,  Conn.,  follow- 
ing conferences  with  the  workmen,  de-' 
cided  to  go  on  a five-day  per  week 
schedule.  The  company  has  been  work- 
ing six  days,  but  in  changing  to  the 
five-day  schedule,  the  working  hours 
will  not  be  affected,  as  the  new  schedule 
will  be  arranged  so  as  to  get  in  the 
forty-eight  hours  per  week. 

The  Remington  Arms  Co.,  Bridge- 
port, Conn.,  has  recently  incorporated 
under  the  laws  of  the  State  of  Connec- 
ticut, as  a separate  corporation,  the 
Remington  Cutlery  Works,  to  manufac- 
ture pocket  cutlery,  etc.  The  capital 
of  the  cutlery  branch  will  be  $25,000, 
and  the  incorporators  are:  Chauncey 
B.  Garver,  William  B.  Stitt  and 
Charles  R.  Barrett,  all  of  New  York 
city.  There  will  be  no  change  in  the 
management  or  policy  of  the  company, 
and  the  new  firm  will  be  operated  as 
a subsidiary  of  the  larger  concern.  The 
knives  will  be  manufactured  in  the 
Bridgeport  plant. 

The  Hampden  Grinding  Wheel  Co., 
of  Springfield,  Mass.,  has  been  incor- 
porated under  the  laws  of  Massachu- 
setts, to  manufacture  grinding  wheels, 
etc.  The  firm  will  take  over  the  pres- 
ent plant  and  business  of  the  Hamp- 
den Corundum  Wheel  Co.  in  that  city. 
The  capital  stock  is  $100,000  and  the 
incorporators  are  Willard  P.  Leshure, 
John  M.  Collins  and  Frank  S.  Hatch. 
Mr.  Leshure,  who  was  president  of  the 
old  company,  will  be  the  president  of 
the  new  concern. 

The  Murmac  Manufacturing  Co., 
Inc.,  of  Gloucester,  Mass.,  has  been 
incorporated  under  the  laws  of  Massa- 
chusetts to  conduct  a general  machine 
shop,  etc.  The  capital  stock  of  the  new 
company  is  $25,000;  the  incorporators 
are  John  A.  Moran,  David  F.  Murphy 
and  Morgan  J.  McSweeney,  of  247  Es- 
sex St.,  all  of  Salem,  Mass. 

The  Merwin  Screw  Co.,  Inc.,  Bridge- 
port, Conn.,  recently  incorporated  to 
manufacture  and  deal  in  screws,  etc., 
has  opened  a shop  at  143  Bennett  St., 
that  city.  The  company  organized  re- 
cently by  the  election  of  the  following 
officers,  who  are  also  the  directors: 
Fred  H.  Merwin,  president  and  treas- 
urer; N.  A.  Walsh,  vice-president; 
Edna  W.  Merwin,  secretary. 

The  Lomar  Manufacturing  Co., 
Middletown,  Ohio,  manufacturers  of 
shock  absorbers,  has  been  incorporated 
with  a capital  stock  of  $100,000. 
Officers  are:  C.  W.  Shartle,  Jr.,  presi- 
dent and  general  manager;  Thomas 


Randolph,  vice-president;  L.  L.  Lomar, 
general  superintendent. 

The  Murphy  Valve  Co.,  Columbus, 
Ohio,  which  was  recently  incorporated 
for  $50,000,  has  elected  Paul  R.  Good 
as  president;  Harry  B.  Redding,  vice- 
president;  Walter  S.  Jones,  secretary; 
was  William  G.  Jones,  treasurer. 

At  the  annual  meeting  of  the  stock- 
holders of  the  Superior  Sheet  Steel 
Co.,  Canton,  Ohio,  the  following  officers 
were  elected:  W.  W.  Irwin,  president; 
H.  A.  Roemer,  vice-president  and  gen- 
eral manager;  H.  S.  Renkert,  treas- 
urer; D.  A.  Williams,  assistant  general 
manager;  M.  C.  Summers,  general 
manager  of  sales;  P.  I.  Howenstine, 
assistant  treasurer;  U.  K.  Becker,  sec- 
retary. 

Announcement  has  been  made  that 
the  Blake  Pump  and  Condenser  Co.,  of 
Fitchburg,  Mass.,  will  locate  in  Alli- 
ance, Ohio,  and  perparations  are  now 
under  way  to  move  the  machinery  to 
that  city.  In  the  new  location  the  con- 
cern will  be  known  as  the  Alliance 
Pumping  and  Machinery  Co. 

The  Ketchum  Tool  Equipment  Co., 
L.  Leroy  Ketchum,  president,  856 
Broad  St.,  Bridgeport,  Conn.,  tool  manu- 
facturers, has  recently  filed  a petition 
in  bankruptcy  in  the  United  States 
District  Court. 

The  Acme  Machine  Co.,  of  Hartford, 
Conn.,  has  filed  a petition  in  bank- 
ruptcy in  the  United  States  District 
Court,  giving  liabilities  of  $67,151,  and 
assets  of  $20,467.50. 

The  Wagner  Electric  Manufacturing 
Co.,  of  St.  Louis,  Mo.,  announces  the 
removal  of  its  Salt  Lake  City  office  to 
313  Dooly  Building. 


Earl  Constantine,  executive  sec- 
retary of  the  National  Industrial 
Council,  has  been  appointed  assistant 
to  John  E.  Edgerton,  president  of  the 
National  Association  of  Manufacturers. 
He  will  be  located  at  the  headquarters 
of  the  association  at  50  Church  St., 
New  York  City. 

Frank  Higgins,  works  manager  of 
the  Willys-Morrow  plant  in  Elmira, 
N.  Y.,  has  left  that  position  to  engage 
in  business  for  himself. 

Tobias  Dantzig  has  resigned  as  re- 
search engineer  of  SKF  Industries,  Inc. 
He  will  engage  in  scientific  and  techni- 
cal consulting  work  specializing  in 
bearing  problems. 

O.  H.  Dallman,  formerly  of  the 
Vanadium  Alloy  Steel  Co.,  has  joined 
the  sales  force  of  the  Independent  Pneu# 
matic  Tool  Co.,  of  Chicago.  Mr.  Dall- 
man will  travel  out  of  the  general 
offices  in  Chicago. 

George  V.  Way  has  joined  the  De- 
troit sales  force  of  the  Union  Drawn 
Steel  Co.,  of  Beaver  Falls,  Pa.  For 
several  years  he  has  been  a specialty 
salesman  ior  the  Carnegie  Steel  Co.  in 
the  Michigan  territory,  leaving  there  to 
become  general  sales  manager  of  the 
Cromwell  Steel  Co.,  of  Cleveland.  For 
the  past  year  he  has  been  in  charge  of 
sales  in  the  Middle  West  for  the  Elec- 
tric Alloy  Steel  Co.  of  Youngstown. 

John  A.  Peebles,  general  foreman 
of  the  Willys-Morrow  plant  in  Elmira, 
N.  Y.,  has  resigned. 


Henry  Ross  Jones,  formerly  presi- 
dent of  the  United  Alloy  Steel  Corpora- 
tion, of  Canton,  Ohio,  has  been  elected 
chairman  of  board  of  directors  of  the 
fifteen  million  dollar  Dominion  Alloy 
Steel  Co. 

F.  W.  Murphy  has  resigned  as  head 
of  the  highway  products  department  of 
the  Truscon  Steel  Co.,  Youngstown, 
Ohio.  He  has  joined  the  sales  force  of 
the  J.  Ira  Davey  Co.,  of  Detroit. 

Edward  T.  McNulty  has  resigned 
as  superintendent  of  the  Yorkville, 
Ohio,  plant  of  the  Wheeling  Steel  Cor- 
poration to  become  general  manager  of 
the  Charcoal  Iron  Products  Co.,  at 
Washington,  Pa. 

Gorham  C.  Parker  has  organized 
the  Parker  Arbor  Co.,  Ann  Arbor, 
Mich.,  for  the  manufacture  of  the 
Parker  drill  chuck  arbors. 

Edwin  P.  Hopfer,  purchasing  agent 
of  the  Hartford  Specialty  Machine  Co- 
Hartford,  Mass.,  has  been  appointed  a 
member  of  the  City  Planning  Commis- 
sion of  Hartford. 

W.  J.  Smith  has  been  appointed  spe- 
cial sales  representative  for  Ohio  and 
Michigan  for  the  Hill  & Griffith  Co.  of 
Cincinnati,  Ohio. 

A.  H.  Ben nell  has  resigned  from  the 
sales  staff  of  the  Youngstown  Sheet 
and  Tube  Co.,  of  Youngstown,  Ohio. 

F.  N.  Satter  has  resigned  as  chief 
inspector  with  the  Newton  Steel  Co., 
Newton  Falls  and  Youngstown,  Ohio, 
to  become  district  sales  manager  of  the 
Electric  Alloy  Steel  Co.,  of  Youngs- 
town. 


A.  W.  Gibbs,  chief  mechanical  engi- 
neer of  the  Pennsylvania  Railroad  sys- 
tem, died  suddenly  on  May  19.  He  was 
66  years  old.  He  served  as  an  ap- 
prentice in  the  Altoona,  Pa-  shops  of 
the  company  in  1879. 

William  Yeates,  founder  of  the  Lon- 
don Machine  Tool  Co.,  died  last  week 
at  his  home  in  London,  Ont.,  Canada, 
following  an  illness  extending  over 
many  months.  He  was  75  years  old. 

Isaac  Joseph,  president  of  the  Isaac 
Joseph  Co.,  iron  dealers,  and  of  the 
Edna  Brass  Manufacturing  Co.,  of 
Cincinnati,  Ohio,  died  suddenly  at  his 
home  in  that  city  on  May  23. 

F.  J.  Town,  superintendent  of  the 
foundry  of  the  Pittsburgh  Valve  and 
Fitting  Co.,  Pittsburgh,  Pa.,  died  at  his 
home  in  Barberton,  Ohio,  on  May  24. 
He  was  69  years  old. 


Forthcoming  Meetings 


American  Foundry-men's  Aaaoelatlon: 

Annual  meeting,  Rochester,  N.  Y.,  week  of 
June  6.  Secretary,  C.  E.  Hoyt,  140  South 
Dearborn  St.,  Chicago,  III. 

-American  Railway  Association:  Section 
III,  Mechanical:  Annual  meeting,  Atlantic 
City,  June  14  to  21.  (Formerly  the  Master 
Car  Builders  and  the  Association  of  Mas- 
ter Mechanics.) 

Society  of  Automotive  Engineers:  Sum- 
mer meeting,  White  Sulphur  Springs. 
W.  Va.,  June  20  to  24.  C.  F.  Scott,  29 
West  39th  St.,  New  York  City,  Is  chairman 
of  the  convention  committee. 

American  Society  for  Testing  Materials: 
Twenty-fifth  annual  meeting,  ChaLfonte- 
Haddon  Hail  Hotel.  Atlantic  City,  June 
26  to  July  1.  Secretary.  C.  T.  Warwick. 
1315  Spruce  St„  Philadelphia.  Pa. 
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Grinding  Machine,  Cotter,  Portable,  Bench,  "Klteco" 
Liberty  Tool  Co.,  10S0  Springfield  Ave„  Irvington,  N.  J. 
•‘American  Machinist,"  February  9,  1922 


Prestometer,  Fluid  Gage,  Piston-King 

Coats  Machine  Tool  Co.,  Inc.,  New  York.  N.  Y. 

"American  Machinist,"  February  9,  1922 


The  motor  of  1-hp.  capacity 
can  be  driven  by  either  direct  or 
alternating  current,  and  Is  mount- 
ed on  a slide  to  adjust  the  ten- 
sion of  the  wheel-spindle  belt.  The 
wheel  head  has  a transverse 
movement  of  4 in.,  obtained  bv  a 
crank-operated  screw.  Straight 
grinding  work  is  mounted  on  cen- 
ters with  a swing  of  7 In.  The 
maximum  distance  between  the 
centers  is  9 In.  For  grinding 
cutters  with  angles  or  tapers,  an 
attachment  is  provided  with  a 
longitudinal  movement  of  11  in. 
for  feeding  the  work,  the  feed 
screw  being  operated  by  a crank. 


This  device  for  gaging  piston  ring  thick- 
ness consists  of  the  prestometer  fluid  mi- 
crometer gage  fitted  to  a special  base.  It 
has  collapsible  legs,  and  wing  back  stops 
to  set  the  work.  The  base  has  two  slots, 
extending  radially  at  60  deg.  to  each  other 
from  the  point  of  contact  of  the  measur- 
ing ball,  to  hold  the  adjustable  contact 
points  in  position.  It  accommodates  rings 
of  any  diameter  up  to  S in.  The  piston 
ring  rests  on  the  two  movable  contact 
points  and  on  the  stationary  one  directly 
under  the  ball  of  the  prestometer,  giving  a 
three-point  support. 


Stup,  Cross-Slide,  Lathe 

Worcester  Lathe  Co.,  Worcester.  Mass. 

“American  Machinist,”  February  9,  1922 


A pinion  keyed  to  the  cross-feed 
screw  is  at  all  times  in  mesh  with 
a gear  which  turns  freely  on  a 
stud  set  into  the  back  of  the  case. 

In  adjacent  faces  of  the  gear  and 
worm  wheel  are  stop  pins.  The 
pins  stop  the  rotation  of  the  gear 
and  worm  wheel  at  a pre-deter- 
mined  point.  The  0.001-in.  gradu- 
ations on  the  dial  are  spaced  1 in. 
apart,  for  close  adjustment.  The 
stop  is  imposed  against  the  rota- 
tion of  the  screw,  instead  of 
against  the  forward  movement  of  the  slide.  The  slide  may  be 
run  forward  or  back,  and  returned  by  turning  the  lever  to  re- 
engage the  stop  pins. 


Finishing  Machine,  Air-Brake  Valve,  Semi-Automatic 

Walter  H.  Foster  Co.,  60  Church  St.,  New  York,  N.  Y. 

“American  Machinist,”  February  16,  1922 

The  machine  finishes  mechani- 
cally both  railroad  air-brake  slide 
valves  and  their  seats,  doing  the 
lapping  itself  and  maintaining 
flat  surfaces  to  the  edges  of  the 
ports  and  openings.  The  lapping 
plate  and  the  work  holder  rotate 
in  opposite  directions,  and  are  ec- 
centric to  each  other.  Thus,  the 
work  constantly  changes  Its  po- 
sition on  the  lapping  plate,  so  as 
to  obtain  flat  surfaces  and  to 
keep  the  lapping  plate  true.  The 
reciprocating  laps  on  the  left  fin- 
ish the  seats  in  the  bodies  of  the 
valves.  A J-hp.  motor  drives  the 
machine,  although  tight  and  loose 
pulleys  can  be  employed.  Floor 
space,  64  x 28  in.  Weight,  1,200 
pounds. 


Brill  and  Grinder,  Klectrlc,  Portuble,  Combination 

Wodack  Electric  Tool  Corporation,  23  South  Jefferson  6L, 
Chicago,  IIL 

“American  Machinist,"  February  16,  1922 


Sawing  Machine,  Band,  Metal-Catting 
Clark  Tool  Works,  Inc.,  Belmont,  N.  Y. 

"American  Machinist,”  February  16,  1922 


The  tool  has  a drilling  capacity 
of  1 to  1 in.  in  steel,  and  when 
used  as  a grinder  carries  a 6 x 3 
in.  abrasive  wheel.  Two  speeds 
are  provided,  the  slow  one  for 
drilling,  the  fast  one  for  grinding. 

The  tool  can  be  quickly  changed 
from  high  to  low  speed  and  from 
grinding  to  drilling.  The  motor 
develops  1 hp.  and  is  universal, 
for  direct  and  alternating  current 
with  the  same  voltage.  The 
switch,  of  the  automatic-stop  type,  is  located  in  tile  handle  top. 
Weight.  19  lb. 


The  features  of  the  machine  are  the 
movable  carriage,  gravity  feed,  work- 
holding vise  and  motor  drive.  The 
two  speeds  are  controlled  by  a handle 
on  the  outside  of  the  box.  The  table 
is  pivoted  in  the  center.  The  saw 
guides  are  mounted  on  the  table  and 
swing  with  it.  The  movable  carriage 
operating  on  the  table  is  provided  with 
a gravity  feed  controlled  by  changing 
'the  position  of  the  weight  on  the  lever. 
Stops  are  provided  to  adjust  the  travel. 
The  removable  work-holding  vise  holds 
the  work  at  any  angle  to  the  saw.  Ca- 
pacity, 6 x 12  in.  Table,  20  x 24  in. 


Jack.  Automobile,  “Hl-Llft” 

Weaver  Manufacturing  Co..  Springfield,  111. 

"American  Machinist,”  February  16,  1922 


Marking  Machine,  Pantograph 

George  W.  Dover.  Inc.,  Providence,  R.  I. 

"American  Machinist,”  February  23,  1922 


The  jack  Is  used  in  garages  for  lift- 
ing trucks  and  passenger  cars,  and 
enables  the  operator  to  raise  one  end 
of  the  chassis  for  working  on  the 
under  parts  of  automobiles.  The  Jack 
is  mounted  on  four  casters,  the  two 
near  the  operating  lever  having  ball 
anil  roller  bearings.  The  arm  can  be 
raiseil  or  lowered,  by  means  of  a 
ratchet  and  worm  operated  by  a long 
lever.  For  raising  and  carrying 
truck  wheels,  an  attachment  can  be 
fastened  to  the  end  of  the  arm  Sad- 
dle height,  7 to  38  in.  ; with  screw  at- 
tachment. 45  in.  Lifting  capacitv, 
1.000  lb.  Width,  40  in.  Weight,  225 
pounds. 


The  machine  is  used  for  mark- 
ing in  multiple  with  diamond- 
pointed  tools.  The  design  or  pat- 
tern is  placed  on  the  table  at  the 
front,  and  traced  with  the  point 
connected  to  the  pantograph  mo- 
tion operating  the  arm  holding 
diamond-pointed  tools.  Thirty- 
four  of  these  tools  may  be  em- 
ployed. and  they  cut  both  on  the 
top  and  on  the  bottom  of  the 
work  or  roll.  Lenses  with  trade 
marks  invisible  to  the  naked  eve 
can  also  be  marked.  The  top  set 
of  diamonds  is  rotated  for  this 
work  by  individual  motors 
mounted  on  each  spindle. 
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Rise  and  Fall  of  Market 

Advances. — Further  upward  movements  in  metals  feature 
market,  electrolytic  copper  quoted  $c.  higher  at  New  York; 
lead  is  now  at  6.25c.  higher  than  last  week’s  price  of  6c. 
Antimony  is  at  6.50c.  Active  demand  has  increased  the 
price  of  copper  sheets  $c.  at  New  York,  copper  wire  has 
advanced  to  15c.,  and  copper  rods  to  18.75c.  Brass  sheets 
and  tubing  rose  from  J to  $c.  Tin  is  firm.  Zinc  sheets  are 
now  quoted  at  8.60c.,  advancing  ic.  over  last  week’s  price. 
All  scrap  prices  have  advanced  from  i to  Ic.,  heavy  brass 
now  quoted  at  7c. 

Declines. — Linseed  oil  fell  to  91c.  from  95c.  because  of 
lack  of  demand.  Solder  has  dropped  2c.,  from  23  to  21c. 


IRON  AND  STEEL 


PIG  IRON  — Per  gross  ton  — Quotations  compiled  by  The 


Matthew  Addy  Co.: 

CINCINNATI 

No.  2 Southern $25.52 

Northern  Basic , 25  02 

Southern  Ohio  No.  2 22. 5U 

NEW  YORK — Tidewater  Delivery 
Southern  No.  2 (Silicon  2.25  to  2.75) 28.56 


BIRMINGHAM 

No.  2 Foundry 17.50 


PHILADELPHIA 

Eastern  Pa.,  No.  2x,  2.25-2.75  sil 26.36 

Virginia  No.  2 28.34 

Basic 23.50@25.50 

Grey  Forge 25.00 


CHICAGO 

No.  2 Foundry  local 22. 50@24.00 

No.  2 Foundry,  Southern,  sil  2.25@2.75 24.17 


PITTSBURGH,  including  freight  charge  from  Valley 


No.  2 Foundry 24.16 

Basic 25.00 

Bessemer 26.96 


IRON  MACHINERY  CASTINGS— In  cents  per  pound: 


Light 

Medium 

Heavy 

Pittsburgh 

9.0 

6.0 

3.0 

Philadelphia 

8.5 

5.0 

3.0 

Atlanta 

5.5 

4.5 

4.0 

Detroit 

7.0 

4.5 

3.0 

Birmingham 

12.0 

6.5 

3.0 

Denver 

8.0 

6.0 

5.0 

New  Orleans 

6.0 

4.5 

3.5 

Minneapolis 

9.0 

6.0 

4.5 

New  York 

9@  10 

6.0 

3.0 

Cincinnati 

6.0 

5.0 

4.5 

Cleveland 

6.75 

4.5 

2.6 

Chicago 

5.0 

4.5 

3.5 

SHEETS — Quotations  are  in  cents  per  pound  in  various  cities 
from  warehouse;  also  the  base  quotations  from  mill: 

Pittsburgh, 

Large 


Blue  Annealed 

Mill  Lots 

New  York 

Cleveland 

Chicago 

No.  10 

2 40 

3.48 

3.15 

3.38 

No.  12 

2.45 

3.53 

3.20 

3.43 

No.  14 

2.50 

3.58 

3.25 

3.48 

No.  16 

2.70 

3.68 

3.35 

3.58 

Black 

Nos.  17  and  21. 

3.00 

4.15 

3.55 

4.10 

Nos.  22  and  24. 

3.05 

4.20 

3.60 

4.15 

Nos.  25  and  26. 

3.10 

4.25 

3.65 

4.20 

No.  28 

3.15 

4.35 

3.90 

4.30 

Galvanized  steel  sheets: 


Nos.  10  and  11. 

3.15 

4.35 

3.75 

4.30 

Nos.  12  and  14. 

3.25 

4.45 

3.85 

4.40 

Nos.  17  and  21. 

3.55 

4.75 

4.15 

4.70 

Nos.  22  and  24. 

3.70 

4.90 

4.45. 

4.85 

No.  26 

3.85 

5.05 

4.60 

5.00 

No.  28 

4.15 

5.35 

4.90 

5.30 

WROUGHT  PIPE — The  following  discounts  are  to  jobbers  for 
carload  lots  on  the  latest  Pittsburgh  basing  card: 


Steel 

BUTT  WELD 

Iron 

Inches 

Black  Galv. 

Inches 

Black 

Galv. 

1 to  3 ... . 

71 

58$ 

1 to  1$ 

..  44$ 

29$ 

LAP  WELD 

2 

64 

51$ 

2 

..  .39$ 

25$ 

2$  to  6. . . 

68 

55$ 

2$  to  4 

..  42$ 

29$ 

7 to  8. . . . 

65 

51$ 

4$  to  6 

..  42$ 

29$ 

9 to  12.  . 

64 

50$ 

7 to  12 

..  40$ 

27$ 

BUTT  WELD 

EXTRA  STRONG,  PLAIN  ENDS 

1 to  1$. . . 

69 

57$ 

}tol$ 

..  44$ 

30$ 

2 to  3.... 

70 

58$ 

LAP  WELD, 

EXTRA  STRONG,  PLAIN  ENDS 

2 

62 

50$ 

2 

..  40$ 

27$ 

2$  to  4... 

66 

54$ 

2$  to  4 

..  43$ 

31$ 

4$  to  6. . . 

65 

53$ 

4$  to  6 

..  42$ 

30$ 

7 to  8.... 

61 

47$ 

7 to  - 

..  35$ 

23$ 

9 to  12. . . 

55 

41$ 

9 to  12 

..  30$ 

18$ 

Malleable  fittings. 

Classes  B and  C,  Banded, 

from  New  York 

stock  sell  at  net  list.  Castiron, standard  sizes,  20-5%  off. 


WROUGHT  PIPE — Warehouse  discounts  as  follows: 

New  York  Cleveland  Chicago 
Black  Galv.  Black  Galv.  Black  Galv. 
1 to  3 in.  steel  butt  welded.  66%  53%  60$%  47$%  62$%  48$% 
2$  to  6 in.  steel  lap  welded.  61%  47%  58$%  44$%  594%  ‘ 

from  New 


45$% 

York 


stock  sell  at  list  less  10%.  Cast 

iron,  standard 

sizes,  32-5%  off. 

MISCELLANEOUS— Warehouse  prices  in 

cents  per  pound  in 

100-lb.  lots: 

New  York  Cleveland  Chicago 

Open  hearth  spring  steel  (base)  . 

4.00 

6.00 

4.50 

Spring  steel  (light)  (base) 

8.00 

6 00 

6.00 

Coppered  Bessemer  rods(base).. 

7.00 

8 00 

6.03 

Hoop  steel 

3.38 

2.81 

3.13 

Cold  rolled  strip  steel 

6.25 

8.25 

6.35 

Floor  plates 

4.70 

4.66 

4.98 

Cold  finished  shafting  or  screw. . 

3.35 

3.00 

3.30 

Cold  finished  Hats,  squares 

3.85 

3.50 

3.80 

Structural  shapes  (base) 

2.58 

2.41 

2.38 

Soft  steel  bars  (base) 

2.48 

2.31 

2.28 

Soft  steel  bar  shapes  (base). . . . 

2.48 

2.31 

2.28 

Soft  steel  bands  (base) 

2.98 

2.88 

Tank  plates  (base) 

2.58 

2.41 

2.38 

Bar  iron  (2  00@2.10  at  mill). . . 

2.48 

2.21 

2.28 

Drill  rod  (from  list) 

55@u0% 

55% 

50% 

Electric  welding  wire: 

s\ 

8.00 

12(ail3 

r. 

6.50 

. 11(642 

ii  to  1 

6.25 

10(5  11 

METALS 

Current  Prices  in  Cents  Per  Pound 

Copper,  electrolytic  (up  to  carlots),  New  York 

..  1450 

Tin,  5-ton  lots.  New  York 

..  32.25 

Lead  (up  to  carlots),  St.  Louis,  5.40  ; New  York 

...  6.25 

Zinc  (up  to  carlots),  St.  Louis,  5.27$;  New  York. ...  5. 

62$@6.00 

Aluminum,  98  to  99%  ingots. 

j_U  New  York  Cleveland  Chicago 

ton  lots 

19.20 

20.00 

18.00 

Antimony  (Chinese),  ton  spot.. 

6.  SO 

7 50 

6.25 

Copper  sheets,  base 

20.25 

20.00 

23.00 

Copper  wire  (carlots) 

15.00 

16.50 

16.25 

Copper  rods  (ton  lots) 

18.75 

21.50 

19.50 

Copper  tubing  (100-lb.  lots) 

22.25 

23.00 

23.00 

Brass  sheets  (100-lb.  lots) 

16.50 

17.50 

18.75 

Brass  tubing  (100-lb.  lots) 

19.50 

19. M 

20.50 

kg: :.:zcd  by 


_ 


~ 


c 
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METALS-  - Continued 

Brass  rods  (1,000-lb.  lots) 14.25  IS. SO  1S.7S 

Brass  wire  (carlots) 17.00  17.75  

Zinc  sheets  (casks).. 8. SO  17.25  15.75 

Njckel  (ingot  and  shot),  Bayonne,  N.  J.  36.00  

Nickel  (electrolytic),  Bayonne,  N.  J.  . 39.00  .... 

Solder  (*  and  *),  (caselots) 21.00  22.00  19.00 

Babbitt  metal  (fair  grade) 35.00  40. 75  36.00 

Babbitt  metal  (commercial) 15.50  15.50  9.00 


SPECIAL  NICKEL  AND  ALLOYS— Price  in  cents  per  lb. 

Malleable  nickel  ingots 45 

Malleable  nickel  sheet  bars 47 

Hot  rolled  rods,  Grades  “A”  and  “C”  (base) 50 

Cold  drawn  rods.  Grades  "A”  and  “C”  (base) 60 

Copper  nickel  ingots 37 

Hot  rolled  copper  nickel  rods  (base) 45 

Manganese  nickel  hot  rolled  (base)  rods  “D” — low  manganese  54 
Manganese  nickel  hot  rolled  (base)  rods  “D” — high  manganese  57 
Base  price  of  monel  metal  in  cents  per  lb.,  f.o.b.  Bayonne,  N.J.: 

Shot 32.00  Hot  rolled  machined  rods  (base). . . 48.00 

Blocks 32.00  Hot  rolled  rods  (base) 40.00 

Ingots 38.00  Cold  drawn  rods  (base) 50.00 

Sheet  bars...  40.00  Hot  rolled  sheets  (base) 45.00 


OLD  METALS — Dealers’  purchasing  prices  in  cents  per  pound: 

New  York  Cleveland  Chicago 

Copper,  heavy,  and  crucible 12.50  11.75  10.25 

Copper,  heavy,  and  wire 12.00  11.00  9.25 

Copper, light,  and  bottoms 10.00  9.00  8.25 

Lead,  heavy 4.75  4.50  3.65 

Lead,  tea 4.25  3.25  3.00 

Brass,  heavy 7 00  5.00  8.00 

Brass,  light 6.00  4.50  4.75 

No.  1 yellow  brass  turnings 6.50  5.50  5.00 

Zinc 3.00  3.00  2.50 


TIN  PLATES — American  Charcoal  Plates — Bright — Cents  per  lb. 


“AAA”  Charcoal  Melyn  Grade: 
IC,  20x28,  112  sheets 

IX,  20x28,  112  sheets. 

“A”  Charcoal  Allaways  Grade: 
IC,  20x28,  112  sheets 

IX,  20x28,  112  sheets 


Prime,  20x28  in.: 
100-lb.,  112  : 

IC,  112 


Small  lots,  8-lb.  Coating: 

100-lb.,  14x20 

IC,  14x20 


Terne  Plate 


New 

York 

Cleve- 

land 

Chicago 

20.00 

23.00 

18.25 

21.00 

18.50 

20.90 

17.00 

20.00 

t 

16.00 

18.75 

17.00 

19.60 

12.50 

12.80 

11.00 

11.40 

14.50 

14.80 

7.00 

7.25 

5.60 

5.85 

7.25 

7.40 

MISCELLANEOUS 


Cleve- 

New  York  land 
Cotton  waste,  white,  per  lb. .. . $0.07J@$0. 10  $0. 12  $0.12 

Cotton  waste,  mixed,  per!  b 055@.09  .09  .09 

Wiping  cloths  per  M.,  13  Jxl3 J 50.00  55.00 

Wiping  cloths  per  M.,  13 ix20i 55.00  65.00 

Sal  soda,  100  lb.  lots 2.80  2.50  2.65 

Roll  sulphur,  360  lb.  bbl.,  per  100 

.lb 2.85  3.25  3.50 

Linseed  oil,  per  gal.,  5 bbl.  lots. . . .91  .95  1.04 

White  lead,  dry  or  in  oil 1001b.  kegs.  New  York,  12.25 

Red  lead,  dry 100 lb.  kegs.  New  York,  1 2 . 2 5 

Red  lead,  in  oil 1001b.  kegs.  New  York,  13.75 

Fireclay,  per  75  lb.  bag .80  1.00 

Coke,  prompt  furnace,  Connells ville..  .per  net  ton  S3.25@S3.50 
Coke,  prompt  foundry,  CoMtc&tville. . . per  net  ton  S4.25@S4.75 


Chicago 
SO. 12 
.09 

55.00 

65.00 
2.65 


SHOP  SUPPLIES 

Current  Discounts  from  Standard  Lists 


New  Cleve- 
York  land  Chicago 

Machine  Bolts: 

All  sizes  up  to  1x30  in 60-10%  60-10%)  60% 

1|  and  l£x3  in.  up  to  12  in 60%  60l10-10%  60-10% 

With  cold  punched  sq.  nuts 40%  

With  hot  pressed  hex.  nuts  up  to  1x30 

in.  (plus  std.  extra  of  10%) 45%  S4.00  off 

Button  head  bolts,  with  hex.  nuts 30%  S3.90  net 

Hex.  head  and  hex.  nut  bolts 35%  65-5% 

Lag  screws,  coach  screws 60-5%  60-5% 

Square  and  hex.  head  cap  screws 75—10%  75%  7M0% 

Carriage  bolts,  up  to  1 in.  j 30  in 45%  60%  50-5% 

Bolt  ends,  with  hot  pressed  nuts 55%  55% 

Tap  bolts,  hex.  heads + 10-15% 

Semi-finished  nuts  f and  larger 70%  75-5%  80% 

Case-hardened  nuts 65%  

Washers, cast  iron,  Jin.,  per  1001b.  (net)  85.00  $3.50  $3.50 

Washers, cast  iron, | in. per  100  lb.  (net)  5. CO  3.50  3.50 

Washers,  round  plate,  per  100  lb.  Offlist  5.00  ....  3.50  net 

Nuts,  hot  pressed,  sq.,  per  100  lb.  Offlist  3.25  3.50  4.00 

Nuts,  hot  pressed,  hex.,  per  1001b.  Offlist  3.25  3.50  4.00 

Nuts,  cold  punched,  sq.,  per  100  Ib.Off list  3.25  3.50  4.00 

Nuts, cold  punched, hex., per  100  Ib.Offlist  3 25  3.50  4.00 

Rivets: 

Rivets,  A in.  dia.  and  smaller 60-10%  70%  60-10% 

Rivets,  tinned 60-10%  70%  4Jc.  net 

Button  heads  f-in.,  i-in.,  1x2  in.  to  5 

in.,  per  100 lb (net)  $3.70  $3.25  $3  00 

Cone  heads,  ditto (net)  3.80  3.35  3.10 

1)  to  1 i-in.  long,  all  diameters, 

EXTRA  per  100  lb 0.25  0.15 

I in.  diameter E\’TRA  0 15  0.15 

I in.  diameter EXTRA  0 50  0.50 

1 in.  long,  and  shorter EXTRA  0.50  0.50 

Longer  than  5 in EXTRA  0.25  0.25 

Less  than  200  lb EXTRA  0.50  0.50 

Countersunk  heads EXTRA  0.35  $3.35  base 

Copper  rivets 60-5%  50%  50-10% 

Copper  burs 40%  50%  


$3.50 
3.50 
3.50  net 
4.00 
4.00 
4.00 
4.00 

60-10% 
4*c.  net 


0.25  0.25 

0.50  0.50 

0.35  $3.35  base 

60-5%  50%  50-10% 
40%  50%  


Lard  cutting  oil  (50  gal.  bbl.)  per  gal.  $0.65  $0.50  $0,671 

Machine  oil,  lubricating, (50  gal.  bbl.) 

per  gal 0.45  0.35  0.40 

Belting — Present  discounts  from  list  in 
fair  quantities  (*  doz.  rolls) 

Leather: 

Light  grade 50%  50-5%  60-10% 

Medium  grade 40-5%  40-10-2*%  50% 

Heavy  grade 35%  40%  40-5% 

Rubber  and  duck: 

First  grade 60-5%  50- 10%  40  10% 

Second  grade 60-10-5%  60-5%  60-5% 

Abrasive  materials — In  sheets  9x1 1 in. : 

No.  1 grade,  per  ream  of  480  sheets, 


Emery  paper 


Flint  cloth,  regular  weight,  width  3* 
in..  No.  1 grade,  per  50  yd.  roll, 
Emery  discs,  6 in.  dia.,.No.  1 grade, 
per  100. 

Paper 

Cloth. 


$5.84 

$3.85 

$6.48 

8.80 

11.00 

8.80 

27.84 

32.75 

29.48 

4.50 

• • • • • 

4.95 

1.32 

1.49 

3.02 

3.20 
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New  and  Enlarged  Shops 


Machine  Tools  Wanted 


III.,  Chicago — Levitan  Mfg.  Co.,  1335 
Washington  Blvd. — one  hand  screw  machine 
with  1}  in.  hole  in  spindle. 

Kan..  Hutchinson — The  Modern  Welding 
& Machine  Shop,  North  Adams  St-  M.  W. 
Hartman,  Mgr. — heel  cylinder  grinding  ma- 
chine. 

La.,  New  Orleans— R.  R.  Heplnstall  A 
Co..  Maison  Blanche  Annex — 12  ft.  plate 
bending  roll  for  ) in.  plate. 

Mich,,  Battle  Creek — Nichols  & Shepard 
Co. — 10  ft.  power  brake  for  10  gage  iron. 

Mo.,  Cartervllle — Cartervllle  Garage.  324 
West  Main  St.,  R.  Rice.  Purch.  Agt. — power 
drill  press,  lathe  and  emery  wheel. 

Mo..  Cartervllle— W.  Wilson,  120  East 
Main  St.,  (garage) — power  lathe,  drill  press 
and  electric  motor,  60  cycle. 

Mo.,  Carthage — C.  W.  Biggs,  (woodwork- 
ing and  machine  shop) — lathe  for  power 
equipment. 

Ho.,  Carthage — Carthage  Press.  H.  K. 
Steward,  Purch.  Agt. — one  power  metal  cut- 
ting machine  and  a power  drill  press. 

Mo.,  Carthage — W.  C.  Hoots,  317  East 
4th  St.,  (woodworking  shop) — wood  lathe, 
band  saw  and  polishing  machinery  for 
power  equipment. 

Mo..  Joplin — Zark  Dehydration  Co.,  1801 
Main  St.,  manufacturer  of  fruit  dryers — 
power  riveting  machine  for  sheet  metal. 

Mo..  Kansas  City — H.  C.  Darnell  Mchy. 
Co.,  15th  and  Elmwood  Sts. — power  lathe, 
shaper  and  drill  press. 

N.  Y„  Beaver  Falls— J.  P.  Lewis  Co.. 
(paper  manufacturer),  H.  S.  Lewis,  Purch. 
Agt. — roll-grinding  equipment. 

N.  Y.,  Brooklyn — U.  S.  Indestructible 
Gasket  Co..  829  East  15th  St.— one  multiple 
four  spindle  movable  drill  head,  to  drill 
four  holes  A to  A in.  diameter,  equally 
spaced  on  circles  from  about  3 to  6 in. 
diameter. 

N.  Y..  Buffalo — A.  Plotkin,  72-74  East 
Eagle  St. — machinery  and  equipment  for 
garage  and  repair  shop. 

V.  Y.,  Niagara  Falls — The  McGarlgle  Ma- 
chine Co.,  518  2nd  St. — cylinder  grinding 
machine. 

N.  Y.,  Rochester — Morley  Machine  Corp., 
800  St.  Paul  St. — lathes,  punch  presses  and 
boiler  tubes. 

N.  Y.,  Rochester — L.  A.  Royal,  4 Church 
St. — one  10  x 15  or  12  x 18  Platen  press, 
(new  or  used). 

N.  Y..  Rochester — C.  Weber,  Andrews  St. 
— cylinder  grinder  and  small  machinery  and 
tools  for  proposed  garage  on  North 
Water  St. 

O. ,  Cincinnati — The  Eastern  Mchy.  Co., 
408  East  Pearl  St.,  R.  Smith,  Purch  Agt. — 
power  punch  presses,  all  sizes,  No.  18,  19, 
20  and  21  Bliss ; boring  mills  30-72  in. ; 
radial  drills;  24  in.  shaper;  lathes  10,  12 
and  14  in.  swing;  lathes  24-60  in.  swing; 
hand  screw  machine. 

O..  Cincinnati — A.  A.  McLaughlin  A Co., 
24  West  2nd  St,  (dealers  in  woodworking 
machinery) — one  Hawker  No.  2 dowel  ma- 
chine ; one  Am.  Columbia  42  in.  and  48  In. 
triple  drum  Sander ; Smith  or  Greenlee  hol- 
low chisel  mortiser;  automatic  lathe,  10  ft. 
between  centers,  6 in.  swing ; Bates  or 
Wysong  & Miles,  belt  sander,  (used). 

O.,  Cincinnati — Norton-Broadway  Mchy. 
Co.,  236  Bway.,  (dealers  in  used  machin- 
ery)— one  6 ft.  radial  drill  press  and  one 
36  in.  shaper. 

O..  Cincinnati— The  Randle  Mchy.  Cn, 
Cincinnati.  Hamilton  A Dayton  R.R..  and 
Powers  St. — 60  in.  vertical  boring  mill  and 
power  shear  for  6 in.  X 6 In.  x } in.  angles, 
(used). 

O..  Columbus  — The  Murphy  Valve  Co., 
Majestic  Theatre  Bldg.,  W.  S.  Jones,  Secy. — 


one  boring  machine,  one  grinder,  one  drill 
press  and  other  equipment. 

O.,  Columbus — R.  J.  Rlckenbocker.  183 
East  Cherry  St.,  garage  and  repair  shop — 
one  grinder,  one  drill  press  and  other  equip- 
ment. 

Pa..  Sheffield — C.  A.  Dahl — machinery 
and  equipment  for  garage  and  blacksmith 
shops  now  under  construction. 

Fa..  Sheffield — M.  A.  Olson — cylinder 
grinding  machine  and  other  machinery  for 
garage  now  under  construction. 

Va.,  Big  Stone  Gap — The  Lonesome  Pine 
Motor  Co.,  (automobile  repairs).  A.  P. 
Hammond,  Secy. — various  small  tools  in 
connection  with  machine  shop. 

Wts.,  Milwaukee — The  Automotive  Grind- 
ing Co.,  118  Clinton  St.— one  Heald  grinder 
No.  65. 

H.  T„  Honolulu — The  Honolulu  Rapid 
Transit  Co.,  Ltd.,  H.  S.  Johnson,  Mgr. — 
$13,000  worth  of  machine  and  car  shop 
equipment. 

Ont.,  Ottawa — The  City  of  Ottawa,  City 
Hall,  F.  H.  Plant,  Mayor — cement  gun,  Uni- 
versal tool  and  cutter  grinder,  power  press, 
single  head  bolt  machine,  variety  saw, 
quarry  jack  hammer,  buzz  planer  and 
matcher,  oil  and  gas  furnace,  and  scleros- 
cope. 

Ont.,  Welland — The  Lackawanna  Tubes, 
Ltd.,  F.  L.  McCallum,  Purch.  Agt. — 

One  18  x 10  lathe. 

One  20  in.  shaper. 

One  36  in.  planer. 

One  20  in.  drill  press. 

One  14  in.  emery  wheel  and  stand  com- 
plete. 

Blacksmith  outfit. 

One  hydraulic  pump  1,500  lb.  pressure. 
2,000  lb.  max. 

One  air  compressor  100  lb.  pressure,  and 
receiver  for  same. 

One  Gillltine  billet  shear  for  4 in.  max. 
round-inlet  table  20  ft.  long  with  gauges. 


Machinery  Wanted 


Del.,  Wilmington — J.  E.  Marsden  Glass 
Wks.,  Inc. — machinery  and  equipment  for 
glass  manufacturing  plant. 

Ga.,  Atlanta — The  Atlanta  Casket  Co., 
Box  693,  N.  P.  Cannon.  Pres. — machinery 
and  equipment  for  steel  casket  plant  now 
under<  construction. 

Gat.  Cnthbert— Randolph  County  Adver- 
tising Club,  J.  G.  Woodruff,  County  agt. — 
15-ton  ice  plant,  complete. 

Ky..  Jackson — Jackson  Lumber  & Supply 
Co.,  W.  C.  Cole.  Mgr. — machinery  and 
equpiment  for  lumber  mill. 

Ky„  Lexington — American  Metallic  Pack- 
ing Co. — 225  cu.yd.  daily  capacity,  jawed 
portable  rock  crusher  on  skids  or  wheels, 
(used). 

Miss.,  Laurel — Chamber  of  Commerce.  W. 
H.  Smith,  Secy.-Mgr. — complete  machinery 
and  equipment  for  canning  plant. 

Mo.,  Cartervllle  — Cartervllle  Weekly 
News,  O.  L.  Whitestine,  Purch.  Agt.— job 
press  and  newspaper  press  for  new  plant. 

Mo..  Carthage — F.  E.  Ford.  313  East  4th 
St.,  (woodworking  shop) — wood  lathe, 
polishing  machinery,  and  sanding  machin- 
ery, for  power  equipment. 

Mo.,  Carthage — G.  W.  Gibboth,  315  East 
5th  St.,  (blacksmith  shop) — power  drill 
press. 

Mo.,  Kansas — Cavanal  Coal  Co.  Ridge 
Bldg. — 10 -ton  ice  plant. 

Mo..  Kansas  City— V.  L.  Phillips  Co.,  700 
Delaware  St.,  (contractor) — rock  crusher, 
mounted  outfit,  but  can  use  small  jaw 
crusher  on  skids. 

Mo.,  Webb  City— Hilbum  A Plain,  F. 
Plain,  Purch.  Agt.  — newspaper  power 
printing  press  and  Job  press. 


N.  Y.,  Batavia— E.  N.  Rowell  Co..  Inc.- 
additional  machinery  for  the  manufacture 
of  paper  boxes. 

N.  Y.,  Batavia — Ralph  Gypsum  Co.  — 
crushing  and  screening  machinery  and 
equipment  for  mine. 

N.  Y.,  Buffalo— Amer.  Macaroni  Co..  Inc., 
825  Ferry  St. — machinery  and  equipment 
for  proposed  macaroni  factory. 

N.  Y.,  Buffalo — The  Buffalo  Coffee  Co., 
Inc.,  c/o  W.  J.  Daetsch,  Elllcott  Sq. — coffee 
roasting  and  packing  machinery. 

N.  Y..  Buffalo— Woodworking  Mchy.  Co. 
of  Buffalo,  64  Mechanic  St. — miscellaneous 
woodworking  machinery. 

N.  Y..  Jamestown — The  New  Ice  ft  Coal 
Co.,  Gokey  Bldg.,  J.  H.  Rogerson,  Purch. 
Agt. — machinery  for  handling  coal.  wood, 
etc.,  and  for  the  manufacture  of  ice. 

N.  Y.,  North  Tonawanda — R.  Wurlitzer 
Co.,  Inc.,  Niagara  Falls  Blvd. — machinery 
and  equipment  for  the  manufacture  of  toys. 

N.  Y.,  Rochester — M.  Brennan,  Frank  SL 
— air  compressor,  pump  and  other  equip- 
ment for  proposed  service  station  on  Jones 
and  Brown  Sts. 

N.  C.,  Marlon — The  Cllnchfleld  Pottery 
Wks.,  A.  W.  Hilton,  owner — machinery  for 
the  manufacture  of  pots,  vases  and  various 
earthenware  articles. 

O. ,  Cleveland — Cleveland  Metal  Products 
Co. — machinery  for  the  manufacture  of  oil 
Btoves  and  utensils,  for  proposed  plant  at 
Oakland,  Cal. 

O.,  Cleveland — Nat.  Bronze  ft  Aluminum 
Fdry.  Co.,  East  88th  St.  and  Laisy  Ave  — 
molding  machines  and  miscellaneous 

foundry  equipment. 

Pa.,  Greenville — The  Du  Roth  Steel 
Truck  Co. — machinery  for  proposed  truck 
factory. 

Pa..  Greenville — Greenville  Steel  Car  Co. 
—one  10-ton  crane. 

Pa.,  Marlanvllle — The  Martanville  Ex- 
press. E.  Pickens.  Purch.  Agt. — printing 
press,  prlntshop  equipment  and  small  ma- 
chinery to  replace  presses,  etc.,  destroyed 
by  fire. 

Pa.,  Phlla. — The  Pennsylvania  R.R,  18th 
and  Filbert  Sta,  c/o  Purchasing  Dept. — 
6-16  ton  electric  cranes,  97  ft  span,  for  pro- 
posed addition  to  car  shops  at  Altoona. 

Pa.,  Pittsburgh — Bd.  Educ..  Fulton  Bldg. 
— woodworking  machinery  for  manual 
training  departemnts  of  Westlnghouse  High 
School  and  Perrysville  and  Greenfield  Ele- 
mentary Schools,  now  under  construction. 

Pa.,  Republie— Redstone  Twp.  Bd.  Educ.. 
c/o  A.  Thompson,  Republic — equipment  for 
manual  training  dept,  of  high  school  in 
Redstone  Twp.,  near  TTniontown. 

Pa..  TltusTlIIe — E.  Moore.  S21  South 
Franklin  St. — complete  tinsmithers  outfit 
and  tools 

Pa.,  Titusville — Titusville  Iron  Wks.  Co. 
— machinery  and  tools  for  proposed  foundry 
on  South  Perry  St. 

S.  D„  Chamberlain — J.  H.  Olson  A Co. — 
motor  and  mortise  and  tenon  machine. 

Tex.,  Austin — The  Woodward  Mfg.  Co.. 
Post  Rd„  S.  Sparkes,  Vice-Pres. — machin- 
ery for  proposed  auto  body  factory. 

Va,  Berkley  (Norfolk  P.  O.)  — The 
Huddleston  Mahogany  Co.  Inc.,  c/o  Green- 
leaf  Johnson  Lumber  Co,  S.  Moore.  Secy. — 
woodworking  machinery. 

Va,  Gloucester — The  Roaring  Springs 
Marl  Lime  Co..  R.  M.  Janney,  Mgr. — several 
hoisting  engines  for  plant,  (new  or  tised). 

Va,,  Ocean  View — The  Normandie  Corp, 
Willoughby  Beach  Blvd,  bottling  plant.  C. 
A.  Anderson,  Secy. — bottling  machinery  for 
soft  drink  plant  at  Norfolk. 

W.  Va.,  Bluefieid — Amieon  Fruit  Co..  H. 
Charlton.  Vice-Pres.  and  Genl.  Mgr. — ma- 
chinery for  cold  storage  plant  addition. 

WIs,  Fox  Lake — F.  N.  Pettigrew — ma- 
chinery for  proposed  truck  factory  at 
Waupun. 

Wla..  Milwaukee — H.  Becker,  3407  Center 
St. — refrigeration  machinery,  motor  power. 
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Wi*„  Milwaukee — C.  Bielefeld.  1161  Grant 
St.,  carpenter  and  mlllwork — one  sander. 

trie.,  Milwaukee — Maple  Leaf  Dairy  Co., 
c/o  W.  G.  Wheeler,  204  Grand  Ave. — dairy 
plant  equipment,  line  shaft  drive. 

Wis..  Milwaukee — North  American  Tex- 
tile Corp..  c/o  G.  W.  Kalinert,  1392  Pros- 
pect Ave. — looms,  looping!  machines  and 
electric  motors. 

WIs..  Milwaukee — J.  Weiss,  301  Reed  St. 
—woodworking  machinery  to  manufacture 
show  cases,  (exact  requirements  not  deter- 
mined). 

Wis..  Racine — The  Wisconsin  Gas  A 
Electric  Co.,  305  6th  St.,  S.  B.  Sherman, 
Purch.  Agt. — one  mono  rail  crane. 

Wis..  Rlplinger — The  Cheesemakers  Mfg. 
Co.,  B.  F.  Rlplinger,  Purch.  Agt. — modern 
cheese-making  machinery,  power. 

Wis..  Wisconsin  Rapids — The  Eighth 
Corner  Cheese  Factory,  c/o  A.  Whitrock, 
Route  5 — cheese  making  machinery,  vats 
and  boiler. 

Mexico,  Mexico  City — The  San  Raefel 
Paper  Co..  Ltd. — machinery  and  equipment 
for  proposed  paper  mill  at  Merida,  Yucatan, 
Mex. 

Ont.,  Burnt  River — J.  Hadley— equipment 
for  shingle  mill  recently  destroyed  by  lire. 

Ont.,  Galt — Newlands  A Co.,  Ainslle  St. 
— weaving  machines,  etc-  for  robe  and 
woolen  mill  addition. 

Ont.,  Kitchener — Kitchener  Mfg.  Co.,  S. 
F.  Howard.  Mgr.— materials,  tools  and  ma- 
chinery for  the  manufacture  of  radio  outfits. 

Ont.,  Lyndon — R.  A.  Thompson — $25,000 
worth  of  equipment  for  flour  mill. 

Ont.,  Niagara  Falls  — The  Canadian 
Shredded  Wheat  Co. — machinery  for  the 
manufacture  of  shredded  wheat. 

Ont.,  Toronto— B.  Amod,  1216  St.  Clair 
Ave. — gasoline  pump  and  tank  for  garage. 

Ont.,  Welland — British  Empire  Cutlery 
Corp.,  Ltd.,  C.  Grantham,  Purch.  Agt. — ma- 
chinery for  the  manufacture  of  scissors. 

Ojit..  Welland — The  St.  Thomas  Packing 
Co..  W.  Moody,  Mgr.— complete  equipment 
for  cold  storage  plant. 


Metal  Working  Shops  I 


CaL,  Colma — M.  Massaglia  has  awarded 
the  contract  for  the  construction  of  a 1 
story  machine  shop,  on  San  Bruno  Ave. 
Estimated  cost  $10,550. 

Cal..  San  Francisco— E.  T.  Meakin,  c/o 
Powers  A Ahnden,  Archts..  460  Montgomery 
St.,  is  having  plans  prepared  for  the  con- 
struction of  a machine  shop  on  Folsom  and 
14th  Sts.  Estimated  cost  $20,000. 

CaL,  Vallejo — Western  Die  Casting  Co., 
2927  Newbury  St.,  Berkeley,  is  receiving 
bids  for  the  construction  of  a 1 story  125  x 
162  ft.  factory  on  Napa  St„  here.  . C.  E 
Perry,  Jr.,  514  Marin  St.,  Archt. 

Conn.,  Springdale — The  Segal  Metal 
Products  Co.  has  awarded  the  contract  for 
the  construction  of  a 1 story  40  x 45  ft. 
foundry  extension,  and  a 3 story  30  x 120 
ft.  machine  shop. 

111..  Chicago — R.  F.  France,  Archt.,  155 
North  Clark  St.,  Is  receiving  bids  for  the 
construction  of  a 1 story.  110  x 200  ft. 
garage  at  247-78  North  Clark  St.,  for  K.  R. 
Beak  Co..  193  North  Clark  St.  Estimated 
cost  $40,000. 

111..  Chicago— The  Frles-Malwitz  Motor 
Co..  4001  Irving  Park  Blvd.,  is  having  plans 
prepared  for  the  construction  of  a 2 story, 
122  x 217  ft.  auto  sales  and  service  build- 
ing on  Irving  Park  Blvd.  near  Keeler  Ave. 
Estimated  cost  $300,000.  J.  Jensen,  4915 
North  Lawndale  Ave.,  Archt. 

I1L.  Chicago — The  Holton-Seeley  Co.,  140 
South  Dearborn  St.,  is  receiving  bids  for 
the  construction  of  a 2 story.  125  x 161  ft. 
garage  at  616-24  Dewey  PI.  Estimated 
cost  $50,000.  L.  E.  Russell,  25  North  Dear- 
born St.,  Archt. 

Mas*..  Cambridge — The  Simplex  Wire  A 
Cable  Co.  has  awarded  the  contract  for  the 
construction  of  an  addition  to  its  factory. 
Estimated  cost  $100,000. 

Neb.,  Lincoln-  F.  W.  Tyler,  827  “N"  St., 
plans  to  build  a 1 story,  50  x 50  ft.  shop 
for  plumbing  and  heating  machine  work. 
Estimated  cost  $8,000. 


N.  V.,  Binghamton — Titchener  Iron  Wks., 
Inc.,  plans  to  construct  additions  to  Its 

Riant  at  7 Frederick  St.  Estimated  cost 
etween  $35,000  and  $40,000.  L E.  Barnes, 
Secy. 

N.  Y„  Buffalo—' The  Buffalo  General 
Electric  Co.,  960  Front  St„  plans  to  con- 
struct 120  x 120  ft.  service  building  45  ft. 
high,  on  Front  St.  Estimated  cost  $135.- 
000.  Architect  not  announced. 

N.  Y..  Buffalo — Fedders  Mfg.  Co..  Inc., 
67  Tonawanda  St.,  manufacturer  of  auto 
radiators,  plans  to  build  a specialty  fac- 
tory addition  to  its  plant.  Estimated  cost 
$5,500. 

N.  Y..  Buffalo — J.  Emig  A Son,  871  East 
Ferry  St„  manufacturer  of  special  machino 
tools,  dies,  etc.,  has  awarded  the  contract 
for  the  construction  of  a 1 story,  60  x 80  ft. 
machine  shop.  Estimated  cost  $5,000. 

N.  Y„  Buffalo — L.  Reimann,  69  North  Di- 
vision St.,  plans  to  build  a machine  shop 
addition.  Estimated  cost  $5,000.  Architect 
not  announced. 

N.  Y.,  Buffalo — E.  M.  Statler  Co.  plans 
to  build  a 6 story  garage  on  Delaware  Ave. 
and  Mohawk  St.  Estimated  cost  $300,000 
to  $350,000. 

N.  Y„  Geneva — De  Zeng  Standard  Co., 
East  State  and  20th  St„  Camden,  N.  J.. 
plans  to  build  a factory  for  the  manufac- 
ture of  optical  instruments,  on  Blast  Main 
St.,  here.  Estimated  cost  between  $40,000 
and  $50,000. 

N.  Y.,  Hammondsport — The  Keuka  Indus- 
tries Inc.,  plans  to  rebuild  part  of  machine 
shop  recently  destroyed  by  fire.  Estimated 
cost  between  $20,000  and  $25,000.  J.  H.  Mc- 
Namara, GenL  Mgr. 

N.  Y„  North  Tonawanda — The  Frontier 
Mfg.  Co.  plans  to  rebuild  portion  of  kettle 
factory  on  Erie  Ave.,  which  was  destroyed 
by  Are.  Estimated  cost  $20,000.  Archi- 
tect not  announced. 

O.,  Warren — The  Youngstown  Steel  Co™ 
Stambaugh  Bldg.,  Youngstown,  plans  to 
build  a large  steel  plant  at  Gibbons  Farm, 
off  North  Mahoning  Ave.,  here.  Estimated 
cost  $100,000  to  $160,000.  Architect  not 
announced. 

Pa.,  Bellefonte — Western  Penitentiary  of 
Pennsylvania,  is  having  plans  prepared 
for  the  construction  of  a 1 story,  30  x 132 
ft.  machine  shop  at  Rockview.  J.  Frances, 
Warden.  Private  plans. 

Pa.,  Greenville — The  Du  Roth  Steel 
Truck  Co.  is  receiving  bids  for  the  con- 
struction of  a steel  truck  factory  on  Osgood 
St.  Estimated  cost  $50,000.  Architect  not 
announced. 

Pa.,  Newton  Fall* — The  Newton  Steel 
Co.  is  having  plans  prepared  for  the  con- 
struction of  6 new  sheet  mills.  $760,000. 
Architect  not  announced. 

Tex.,  Austin — The  Woodward  Mfg.  Co., 
Post  Rd.,  manufacturer  of  auto  bodies, 
plans  to  rebuild  its  plant  which  was  des- 
troyed by  tornado.  Estimated  cost  $200,- 
000.  S.  Sparks,  Vice-Pres. 

Wl»„  Mellon — Universal  Toy  A Novelty 
Mfg.  Co.  plans  to  build  a 1 story  100  x 152 
ft.  factory.  Estimated  cost  $40,000.  J.  R. 
and  E.  J.  Law.  Strand  Theatre  Bldg., 
Madison,  Archts. 

Wl*.,  Waupun — F.  N.  Pettigrew,  Fox 
Lake,  plans  to  build  a 2 story,  70  x 120 
factory  here,  for  the  manufacture  of  trucks. 
Estimated  cost  $60,000.  Architect  not  se- 
lected. 

Ont..  Toronto — B.  Amode,  1216  St.  Clair 
Ave.,  has  awarded  the  contract  for  the  con- 
struction of  a 1 story  50  x 60  ft.  garage 
on  Yonge  St  Estimated  cost  $15,000. 




i General  Manufacturing  j 

Cal.,  San  Francisco — California  Wood- 
carving Co.,  144  8th  St.,  has  awarded  the 
contract  for  the  construction  of  a 2 story, 
27  x 100  ft.  wood  carving  shop  on  Southeast 
Howard  and  Langton  Sts.  Estimated  cost 
$15,000.  Private  plans. 

Cal.,  San  Francisco—1 The  Itallan-Amer. 
Cigar  Co.,  419  Jackson  St.,  is  having  plans 
prepared  for  the  construction  of  a 4 story 
factory  on  Vallejo  and  Battery  Sts.  Esti- 
mated cost  $160,000.  I.  Zanolinl,  604  Mont- 
gomery St.,  Archt. 

Conn™  Hanover — The  Airlie  Mills  has 
awarded  the  contract  for  the  construction 


of  a 2 story,  60  x 230  ft.  addition,  for  the 
manufacture  of  woolen  eooQS  „ Retimatf  d 
cost  $85,000. 

Conn..  Hartford — The  Capitol  City  Glass 
Co.,  Chapel  St.,  has  awarded  the  contract 
for  the  construction  of  a 2 story.  40  x 150 
ft.  addition  to  its  glass  factory.  Estimated 
cost  $40,000. 

Ky„  Jackson — Jackson  Lumber  A Sup- 
ply Co.,  plans  to  build  a lumber  mill  to 
replace  the  one  destroyed  by  Are.  Esti- 
mated cost  $130,000.  W.  C.  Cole,  Mgr. 

K y.,  Lexington — The  Co-operative  Dairy 
Co.  plans  to  construct  a dairy  on  Jefferson 
St.  $11,000.  Architect  not  announced. 

Mr.,  Lewiston — Bates  Mfg.  Co.  plans  to 
build  an  addition  to  Its  mill  for  the  manu- 
facture of  gingham  goods.  Architect  not 
announced. 

Klaus.,  Sprlnglleld  — The  Springfield 
Catholic  Diocese,  Eliott  St.,  has  awarded 
the  contract  for  the  construction  of  a 1 
story  40  x 180  ft.  laundry  on  Wilbraham 
Rd.  Estimated  cost  $40,000. 

Mich..  Kalamazoo— The  Kalamazoo  Vege- 
table Parchment  Co..  River  Bd.,  is  having 
plans  prepared  for  the  construction  of  a 4 
story  addition  to  Its  paper  mill.  Estimated 
cost  $500,000.  Billingham  A Cobb,  Press 
Blk-  Archts, 

Mich.,  Rault  8te.  Marie  — The  Cadillac 
Lumber  A Chemical  Co.,  is  having  plans 
prepared  for  the  construction  of  a 1 story, 
93  x 275  and  110  x 110  ft.,  saw  mill.  Es- 
timated cost  $250,000.  E.  C.  Hall,  221 
Grand  Ave.,  Milwaukee,  Wis.,  Arche 

Minn..  South  St.  Paul — R.  N.  Katz  Pack- 
ing Co.,  352  East  6th  St.,  St.  Paul,  is  hav- 
ing plans  prepared  for  the  construction  of 
a 3 story,  50  x 130  ft.  packing  plant,  and 
a 1 story,  34  x 36  ft.  office  building.  Esti- 
mated cost  $100,000.  Henschien  A McLaren, 
37  West  Van  Buren  St.,  Chicago,  Archts. 

Minn.,  Winona- — The  Pepin  Packing  Co. 
Is  having  plans  prepared  for  the  construc- 
ton  of  a 1 story.  72  x 180  ft.  canning  fac- 
tory and  storage  warehouse.  Estimated 
cost  $50,000.  A.  H.  Husemann,  614  9th 
Ave.,  W„  Archt. 

Mo.,  Kansas  City — F.  C.  Sharon.  Sterling 
Bldg.,  will  soon  award  the  contract  for 
the  construction  of  a 1 story,  50  X 150  ft. 
factory  for  the  manufacture  of  cartridges, 
on  the  northeast  corner  of  Belmont  and  In- 
dependence Sts.  Private  plans. 

N.  J.,  Nutley- — G.  La  Monte  A Sons  Co. 
Kingsland  Rd..  has  awarded  the  contract 
for  the  construction  of  a 1 story,  60  x 100 
ft.  paper  factory  and  a 2 story,  60  x 80  ft. 
office  building.  Estimated  cost,  $60,000. 

N.  Y-  Batavia— K.  B.  Mathes,  c/o  Unl- 
Lak  Co.,  manufacturer  of  paint  specialties. 
Plans  to  build  a 1 story  factory  on  South 
Lyon  St.  Estimated  cost  $25,000.  Archi- 
tect not  announced. 

N.  Y..  Buffalo— Amer.  Macaroni  Co..  Inc., 
825  Ferry  St.,  plans  to  build  a factory  for 
the  manufacture  of  macaroni.  Estimated 
cost  $5,200. 

N.  Y.,  Buffalo— Queen  City  Candy  Co- 
lne., 396  Bway.,  plans  to  build  a 22  x 76 
ft.  candy  factory  addition.  26  ft  high.  Es- 
timated cost,  $5,000.  Architect  not  an- 
nounced, 

N.  Y„  Newark— Phillips-Werth  Optical 
Co..  Rochester,  is  receiving  bids  for  the  con- 
struction of  a 56  x 175  ft.  optical  factory 
on  Willow  Ave.  and  West  Main  St.,  here. 
Private  plans. 

N.  Y..  New  York — The  New  York  Times. 
Times  Sq.,  will  soon  receive  bids  for  the 
construction  of  an  11  story,  100  x 143  ft. 
printing  plant  and  office  building  at  217 
West  43rd  St.  Ludlow  A Peabody,  101 
Park  Ave.,  Archts.  Noted  Jan.  19. 

N.  Y.,  New  York — The  Transit  Commis- 
sion, 49  Lafayette  St.,  will  receive  bids 
until  June  5.  for  the  construction  of  addi- 
tional shops  at  Lenox  Ave.  and  148th  St. 
Private  plans. 

N.  Y..  Port  Henry — The  Wltherbee-Sher- 
man  Co.  have  had  plans  prepared  for  the 
construction  of  extensive  additions  to  pres- 
ent plant  facilities,  including  new  blast 
furnace,  daily  capacity  Son  ton,  and  new 
sintering,  plant  capacity  400  tons,  etc. 

N.  Y„  Rochester — The  Duntile  Products 
Co..  Holland.  Mich.,  plans  to  construct  tile 
manufacturing  plant  on  Lexington  Ave.. 
here.  Estimated  cost  between  $40,000  and 
$50,000. 

N.  Y.,  Rochester — The  Rochester  Gas  A 
Electric  Corp.,  Clinton  Ave,  N-  plans  to 
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. rpnstruet  -and  install  a new  liquid  gas 
■ tedtlon..  Estimated  cost  $70,000. 

. Jt  f\  -HafOentai  tyjp,  Engr. 

N.  Y„  titles — The  McLoughlln  Textile 
Corp.,  plans  to  build  a factory  and  ware- 
house at  614  Broad  St.  Estimated  cost 
$40,000  to  $50,000. 

N.  Y,  Watertown — The  International 
Burr  Corp.,  500  Newell  St.,  plans  to  con- 
struct a factory  for  the  manufacture  of 
pulp  stone  dressing  burrs.  Estimated  cost 
between  $20,000  and  25,000.  Adress  W.  P. 
Aiken,  c/o  owner. 

N.  Y.,  Waverly — The  Philadelphia  Bat- 
tery Co.  is  having  plans  prepared  for  the 
construction  of  a 3 story,  battery  manufac- 
turing , charging,  repairing  and  storage 
plant  on  Fulton.  Estimated  cost  between 
$40,000  and  $45,000.  C.  W.  Smith,  Waver- 
ly,  Archt. 

N.  C.,  Goldsboro — The  Utility  Mfg.  Co. 
plans  to  rebuild  its  veneering  plant  which 
was  recently  destroyed  by  Are.  Estimated 
loss  $200,000.  Architect  not  selected. 

N.  C„  Mt.  Pleasant — A.  M.  Haithcock  is 
having  plans  prepared  to  construct  a flour 
mill.  Estimated  cost,  $10,000  to  $12,000. 

N.  C.,  Shelby — A.  P.  Weathers,  et.  al„ 
Plan  to  construct  a cold  storage  plant  Es- 
timated cost,  including  machinery  and 
equipment  $40,000.  Architect  not  selected. 

O. .  Canton — The  Hygienic  Products  Co., 
715  Walnut  Ave„  S.  E„  has  had  plans  pre- 
pared for  the  construction  of  a 2 story,  50 
x 70  ft.  factory  for  the  manufacture  of 
cleasing  powder.  Lockwood,  Greene  & Co., 
Hanna  Bldg.,  Cleveland,  Archts. 

O.,  Cleveland — A.  and  B.  Box  Co.,  8628 
Woodland  Ave„  has  awarded  the  contract 
for  the  construction  of  a 1 story,  90  x 193 
ft  factory,  at  1190  East  152nd  St.  Esti- 
mated cost  $60,000.  H.  C.  Roberts,  Secy. 

O.,  Cleveland — Billings-Chapin  Co.,  1163 
Bast  40th  St,  is  receiving  bids  for  the 
construction  of  a 4 story,  80  x 140  ft.  fac- 
tory, for  the  manufacture  of  paints,  on 
East  40th  St.  along  the  tracks  or  the  New 
York  Central  R.R.  Estimated  cost  $200,000. 
Lockwood  Green  & Co.,  Hanna  Bldg., 
Archts. 


O.,  Cleveland — Kaase  Co.,  2836  Lorain 
Ave.,  plans  to  build  a 2 story  150  x 260  ft. 
addition  to  its  bakery.  Estimated  cost 
$100,000.  C.  Kaase.  Pres.  W.  D.  Guion, 
640  Engineers  Bldg.,  Archt. 

O.,  Cleveland — The  Standard  Envelope 
Co.,  1011  Oregon  Ave.,  is  having  plans  pre- 
pared for  the  construction  of  a 1 story  fac- 
tory. Estimated  cost  $60,000.  Christian, 
Schwartzenberg  & Gaede,  1900  Euclid  Ave., 
Archts. 

O.,  Cleveland— H.  M.  White  Music  Co., 
5229  Superior  Ave.,  has  awarded  the  con- 
tract for  the  construction  of  a 3 story  30  x 
115  ft  factory  on  East  53rd  St.  and  Su- 
perior Ave.  Estimated  cost  $50,000.  H.  M. 
White,  Pres. 


O..  Wellsvllle — The  McNicol-Coms  Pot- 
tery Co.  plans  to  rebuild  part  of  its  pottery 
plant  recently  destroyed  by  Are.  Estimated 
cost  $8,500. 

Pa.,  Altoona — The  Confederated  Home 
Abbatoir  Corp.,  216  Commerce  Bldg.,  will 
receive  bids  until  May  29,  for  the  construc- 
tion of  4 story.  81  x 163  ft.  meat  packing 
plant,  2 story,  47  x 57  ft.  stock  pens  and 
40  x 60  ft.  power  plant,  on  Sugar  Run  Rd. 
Estimated  cost  $125,o0o.  Gorman-Brown 
Eng.  Co.,  Boston,  Mass.,  Archts.  C.  Stadler. 
40  Rector  St.,  New  York,  Engr.  Noted 
Feb.  9. 


Pa.,  Lewtstown — The  Viscose  Co.,  Marcus 
Hook,  manufacturer  of  artificial  silk,  has 
awarded  the  contract  for  the  construction 
of  1 story  manufacturing  buildings,  here. 
Estimated  cost  $1,500,000. 

Pa.,  Marianvllle — The  Marianville  Glass 
Mfg.  Co.  plans  to  rebuild  its  plant  which 
was  recently  destroyed  by  Are.  Estimated 
cost  $65,000.  Architect  not  announced. 


Pa.,  Phlla. — W.  E.  S.  Dyer,  Engr.,  Land 
Title  Bldg.,  is  receiving  bids  for  the  con- 
struction of  a 6 story,  61  x 64  ft.  plush 
factory  on  Venice  St.  and  Green  Lane,  for 
the  Kaufman  Plush  Co.  Estimated  cost 
$80,000. 


Pa.,  Phlla.— G.  W.  Lindsay,  5120  Wake- 
fleld  St,  has  awarded  the  contract  for  the 
construction  of  a 2 story.  40  x 100  ft.  ma- 
chine shop  addition  at  5116  Wakefleid  St. 
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Pa..  Phlla. — The  Quaker  City  Laundry, 
48th  and  Ludlow  Sts.,  has  awarded  the  con- 
tract for  the  construction  of  a 2 story,  16 
x 32  ft.  laundry  on  48th  and  Ludlow  Sts. 
Estimated  cost  $85,000. 

Pa.,  Wlsslnomlng  (Phila.  P.  O.)— C. 
Wunder,  Archt.,  1415  Locust  St.,  Phila.,  is 
receiving  bids  for  the  construction  of  2 
story,  85  x 60  ft.  and  1 story,  48  x 234  ft. 
factory  for  the  Natl.  Ammonia  Co.,  Van 
Kirk  Ave.,  Phila.  Estimated  cost  $50,000. 

It.  I.,  Olney  vllle  — The  Rochambeau 
Worsted  Co.  has  awarded  the  contract  for 
the  construction  of  a 3 story,  100  x 300 
ft.  factory  for  the  manufacture  of  worsted 
goods.  Estimated  cost  $260,000. 

Vt,  Brattieboro— The  Preshey-Leeland 
Co.,  Barre,  plans  to  construct  granite  cut- 
ting plant.  Estimated  cost  $100,000.  Archi- 
tect not  announced. 

Vo.,  Richmond — Virginia  Carolina  Rubber 
Co.,  10  North  19th  St.,  pdans  to  build  a 1 
story,  100  x 271  ft.  factory  on  Mill  Rd. 
along  the  tracks  of  the  Southern  R.R.  Es- 
timated cost  $25,000.  Davis  Bros,  2510 
West  Main  St.,  Archts. 

Va„  West  Point — Chesapeake  Corp.  of 
West  Point,  plans  to  build  a mill  for  the 
manufacture  of  pulp  board  and  paper 
specialties.  Estimated  cost  $200,000  to 
$250,000.  W.  C.  Gouldman,  Secy.  Architect 
not  selected. 


W.  Ya.,  Blnefleld — Amer.  Fruit  Co.  plans 
to  build  a 6 story  cold  storage  plant  addl- 
ti°n.  Estimated  eost  including  machinery, 
etc.,  $260,000.  H.  Charlton,  Vice  Pres,  and 
Genl.  Mgr.  Architect  not  announced. 

Wls..  Madison — Kennedy  Dairy  Co..  618 
University  Ave.,  will  soon  award  the  con- 
tract for  the  construction  of  a 2 story,  85 
x 132  ft.  dairy.  Estimated  cost  $80,000. 
E.  Tough.  24  East  Mifflin  St,  Archt 

Wls.,  Madison — The  Natl.  Vacuum  Street 
Sweeper  Co.,  c/o  D.  Mowry,  Secy.  Assn,  of 
Commerce,  Cantwell  Bldg.,  plans  to  con- 
struct a 4 story,  60  x 120  ft.  factory.  Es- 
timated cost  $60,000.  Architect  not  selected. 

Wi»,  Madison — M.  P.  Schneider,  Archt, 
401  West  Doty  St.,  is  receiving  bids  for 
the  construction  of  a 1 story,  50  x 110  ft. 
Ailing  station  on  Gilman  St.,  here,  for  North 
Wisconsin  OH  Co.,  Menasha.  Estimated 
cost  $45,000. 


• - .....  ■****“ — Aiiv  utiuger  cneese 
has  awarded  the  contract  for  the  construc- 
tion of  a 2 story,  26  x 100  ft.,  cold  storage 
plant  Estimated  cost  $26,000. 


Wls.,  Prairie  da  Chien — The  Prairie  du 
Chien  Woolen  Mill  Co.,  has  awarded  the 
contract  for  the  construction  of  a 3 story 
47  ft.  factory  addition.  Estimated 

cost  $65,000. 


luunu — iite  joauger  camnei  u», 
Plymouth,  plans  to  construct  a 2 story,  50  x 
100  ft-,  furniture  factory.  Estimated  cost 
$55,000.  Architect  not  selected. 


' ’ . ... > .... □.  V,  dUUHBUIl  K OOU  cu., 

1012  16th  St.,  manufacturer  of  floors,  etc., 
has  awarded  the  contract  for  the  construc- 
tion of  a 8 story.  60  x 162  ft.  factory  on 
15th  St.  Estimated  cost  $70,000. 


Wls.,  Spencer — The  Spencer  Condensory 
Co.  has  awarded  the  contract  for  the  con- 
struction of  a 2 story,  48  x 96  ft.  con- 
densory. Estimated  oost  $30,000.  Noted 
March  2. 


Ont.,  Burnt  River — J,  Hadley  plans  to 
rebuild  shingle  mill  recently  destroyed  by 
Are.  Estimated  cost  $35,000. 

Ont.,  Galt — Newlands  & Co.,  Ainslie  St„ 
will  soon  award  the  contract  for  the  con- 
struction of  a 3 story.  86  x 86  ft.  factory 
addition  for  the  manufacture  of  robes  and 
woolens.  Estimated  cost  $50,000.  Address 
G.  Dobbie. 


Ont.,  Niagara  Falls  — The  Canadian 
Shredded  Wheat  Co.  has  awarded  the  con- 
tract for  the  construction  of  a storage  build- 
ing, containing  a cleaning  department,  etc, 
on  Lewis  Ave.  Estimated  cost  $150,000. 

Ont.,  Welland — The  Empire  Cotton  Co, 
Ltd,  A.  D.  Payne,  Secy. — machinery  and 
equipment  for  new  $250,000  addition  to  cot- 
ton mill  here. 


Ont.,  Windsor — The  Shell  Oil  Co,  3608 
Notre  Dame  St,  E„  Montreal,  is  having 
plans  prepared  for  the  construction  of  an 
oil  distributing  plant  on  Caron  Ave,  here. 
Estimated  cost  $100,000.  Private  plans. 
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Scientific  Management  in  the  British  Factory 

Considered  by  Some  a Revolutionary  Movement — Why  It  Cannot  Be  Adopted 
as  a Whole — Methods  Not  Popular  with  Organized  Labor 

By  WILLIAM  J.  HISCOX 


THE  call  of  scientific  management  has  been 
responded  to  in  a manner  typicaUy  British,  the 
result  being  that  even  now  it  is  enjoying  but 
a doubtful  sort  of  popularity.  While  in  some  cases 
its  need  is  being  frankly  recognized  and  efforts  are 
being  made  to  secure  its  enthronement,  in  others  it 
is  being  looked  upon  as  a 
revolutionary  movement 
and  as  such  to  be  avoided 
as  the  plague.  Yet  it  is 
in  the  latter  connection 
that  progress  is  being 
made,  for  unwittingly, 
perhaps,  its  opponents  are 
succumbing  to  its  charms 
and  improvements  are  be- 
ing effected  which, 
although  not  openly  under 
the  banner  of  scientific 
management,  are  at  least 
indebted  to  it  for  the  in- 
spiration. The  enthusiasts 
swallowed  the  doctrine 
wholesale,  and  failing  to 
achieve  results,  condemned 
it.  This  because  they  did  not  understand.  The  others 
regarded  it  with  suspicion  but,  recognizing  its  effect 
upon  the  production  of  America,  commenced  a pro- 
gressive campaign  which  embodied  its  essentials. 

So  for  the  moment  the  popularity  of  scientific  man- 
agement is  of  a doubtful  character,  for  its  erstwhile 
champions  now  openly  deride  it  and  its  opponents  make 
use  of  its  ideals  without  acknowledgment.  But,  when 
all  is  said,  it  is  a principle  rather  than  a system,  and 
a principle  may  be  subject  to  adoption  without  being 
destroyed.  The  seed  has  been  planted  and  the  tree 
will  grow  but  the  difference  in  the  soil  will  naturally 
affect  the  appearance.  In  America  it  is  a strong  and 
mighty  tree,  of  huge  girth  and  of  comprehensive  em- 
brace; but  in  England  it  is  small  and  compact  but 
none  the  less  virile.  It  cannot  be  otherwise,  for  the 
conditions  in  the  two  countries  are  utterly  dissimilar, 
and  there  is  no  room  here  for  the  giant  growths  of 
the  States.  That  is  why  scientific  management,  as 
practiced  in  America,  cannot  be  imported,  and  because 
those  who  have  attempted  to  do  so  have  failed,  it  does 
not  mean  that  adoptions  are  impossible. 

There  are  many  here  who  have  a wholesome  respect 
for  the  business  methods  of  America,  and  if  these 
nethods  are  accepted  as  proof  of  what  can  be  done 
n given  circumstances,  appreciation  will  have  a sthn- 
ilating  effect.  But  it  is  a mistake  to  assume  that  there 
ire  no  brains  in  the  Old  Country,  and  that  .the  future 
)f  industry  depends  upon  the  importation  of  methods 


from  abroad.  One  industry  has  been  built  up  by  ideas 
inspired  by  the  conditions  we  were  called  upon  to  meet, 
and  at  that  time  there  were  no  precedents  to  act  as  a 
guide.  Our  American  cousins  had  the  precedent  of  our 
labors,  and  were  thus  able  to  avoid  many  pitfalls.  They 
used  our  ideas  as  a means  of  effecting  improvements, 

and  they  were  thus  en- 
abled to  commence  upon 
a higher  level  than  we 
had  attained.  Their  own 
peculiar  circumstances 
had  to  be  catered  to,  and 
in  their  efforts  to  solve 
the  problems  new  ideas 
and  methods  were 
evolved.  While  this  devel- 
opment was  taking  place 
over  the  water,  we  at 
home  were  not  standing 
still,  but  our  development 
was  of  a somewhat  differ- 
ent order.  We  were  mov- 
ing forward,  but  not  so 
rapidly,  because  the  cir- 
. cumstances  were  not  so 
vital.  The  industrial  position  just  prior  to  the  World 
War  made  it  necessary  for  us  to  increase  our  efforts, 
and  naturally  enough  it  was  to  America  that  we  turned 
our  eyes.  We  saw  the  methods  by  which  she  had 
surmounted  difficulties  and  was  forging  ahead,  and  we 
were  inclined  to  examine  these  methods  with  a view 
to  adoption  to  our  own  needs. 

The  mistake  was  that  many  failed  to  do  what  the 
Americans  had  done  previously,  viz.,  to  profit  by  the 
experiences  of  others  and  avoid  pitfalls.  The  Amer- 
icans! started  off  with  an  American  adoption  of  British 
ideas,  specially  designed  to  cater  for  her  own  peculiar 
requirements,  and  what  is  now  wanted  in  this  country 
is  a British  adoption  of  American  ideas,  specially 
designed  to  cater  to  its  present-day  requirements. 

We  should  be  able  to  lead  off  on  a higher  plane — 
that  is  to  say,  the  methods  we  evolve  should  be  more 
efficient  when  applied  to  British  manufacture  than  are 
the  present  American  methods  in  relation  to  their  own 
manufacture.  If  a man  invents  something,  all  the 
other  inventors  seek  to  improve  upon  it,  not  to  copy  it. 
They  use  it  as  a spring  board,  and  we  must  do  the  same 
with  methods.  No  one  man  can  draft  out  a system  and 
say  that  it  covers  the  beginning  and  the  end  of  scientific 
management.  It  is  at  present  only  in  a crude  shape, 
full  of  possibilities,  but  as  yet  undeveloped.  The  seed 
may  be  cultivated  in  all  countries  and  applied  to  all 
industries,  but  the  methods  employed  will  be  dissimilar. 

The  measure  of  success  attained  depends  upon  the 


jpLANT  LAYOUT,  types  of  shop  buildings 
and  the  attitude  of  employees  are  all 
governing  factors  in  the  success  of  new 
systems. 

British  manufacturers  do  not  discredit 
scientific  management,  but  do  believe  that 
the  adoption  of  any  system  in  toto  as  a 
panacea  for  all  ills  is  fraught  with  great  danger 
unless  the  remedy  be  administered  in  homeo- 
pathic doses. 
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efficiency  of  the  method  employed  to  deal  with  the 
specific  problem.  The  monopoly  is  held  by  no  one 
country  or  firm.  It  is  purely  a question  of  efficient 
application,  and  so  long  as  the  principle  is  thorougly 
understood,  the  application  is  a mere  matter  of  detail 
as  it  automatically  presents  itself. 

Some  British  firms  boast  of  their  Americanized  sys- 
tems, but  they  are  wrong.  The  actual  systems  (in 
entirety)  operating  in  America  cannot  be  applied  with 
success  in  any  British  factory.  British  foremen  and 
department  heads  are  sent  to  America  to  see  the  meth- 
ods employed,  and  while  this  is  all  good,  these  British 
foremen  could  not  apply  those  methods  if  they  would. 
This  is  no  reflection  upon  their  personal  ability,  for 
no  man,  no  matter  how  fortunate  he  may  be  in  the  mat- 
ter of  brains,  could  do  it.  But  an  examination  of  those 
methods  would  undoubtedly  suggest  an  adoption,  and 
it  is  for  this  reason  that  the  foremen  are  sent. 

Part  Acceptance  of  Scientific  Management 

We  have  accepted  scientific  management,  so  far  as 
it  applies  to  sectional  control.  We  have  discarded  the 
"all  rounder"  and  are  cultivating  the  “specialist,”  and  in 
theory,  we  believe  in  payment  by  results.  Unfortunately 
for  us,  many  of  our  factories  were  built  before  the 
scientific  era  dawned  and  we  have  not  advanced  far 
enough  to  say  “Scrap  the  lot,  and  let  us  rebuild.”  We 
do  the  best  we  can  with  the  means  at  our  disposal, 
and  one  of  the  reasons  why  our  methods  must  rise 
superior  is  that  greater  skill  is  necessary  to  exploit 
the  possibilities  of  our  somewhat  antediluvian  style 
of  factory. 

Our  attempts  at  “mass  production”  upon  the  Amer- 
ican plan  have  failed,  but  our  “repetition  production” 
is  going  strong,  because  it  fits  in  with  the  need.  We 
have,  of  late  years,  given  more  attention  to  the  organ- 
ization of  our  toolroom,  and  we  are  coming  round  to 
the  belief  that  this  is  a productive  department  in  the 
truest  sense  of  the  term.  The  “aids  to  machining” 
are  many  and  various,  and  “work  by  hand”  is  practically 
confined  to  assembling.  The  “fitter”  of  a decade  ago, 
who  could  “turn  his  hand  to  anything”  has  disappeared, 
and  in  his  place  is  the  “specialized  assembler”  who 
handles  his  one  little  section  so  rapidly  that  the  erst- 
while “fitting  department”  is  enlarged  almost  beyond 
recognition  to  allow  for  the  units  it  is  necessary  to  lay 
down  at  one  time  to  permit  of  continuous  employment. 

We  have  realized  that  “mechanical  aids”  are  neces- 
sary in  the  interests  of  rapid  and  economical  production, 
and  our  machining  departments  are  well  equipped.  The 
operations  on  each  and  every  detail  are  calculated  to 
a nicety,  and  the  old  “all  embracing”  process  order  is 
replaced  by  two  or  more  orders  of  a more  definite  char- 
acter. 

We  have  a planning  department,  and  output  from 
every  manufacturing  section  is  pre-determined.  We 
no  longer  expect  the  department  foreman  to  calculate 
his  times  or  rates — the  expert  rate  fixer  is  available 
for  the  purpose.  The  works  manager  is  not  now  ex- 
pected to  run  the  factory  single-handed.  He  has  the 
assistance  of  experts  who  between  them  control  the 
factory  organization.  There  is  the  works  engineer, 
the  production  manager,  the  progress  manager,  the 
inspection  manager,  the  commercial  manager,  and  the 
like.  Each  is  a specialist,  with  ability  and  opportunity 
of  concentrating  upon  the  one  thing  which  immediately 
concerns  him. 

Cannot  the  principle  of  scientific  management  be 


discerned  here?  And  yet  this  name  is  not  mentioned 
in  the  factory.  The  methods  adopted  are  dictated  by 
common  sense  and  a keen  appreciation  of  the  need  of 
product.  It  is  recognized  that  it  must  be  produced 
to  sell,  which  means  that  the  cost  incurred  in  manu- 
facture must  be  low  enough  to  permit  of  a margin  of 
profit  between  that  and  the  selling  price,  which  must  be 
low  enough  to  attract  the  notice  of  the  buyer. 

We  therefore  endeavor  to  reduce  costs  by  quicken- 
ing oqtput,  for  this  is  the  only  way  to  insure  economical 
production.  We  have  a factory  and  upon  this  we  have 
to  pay  the  standard  rent,  rates  and  taxes,  no  matter 
now  much  (or  how  little)  is  being  produced.  The  power 
and  lighting  charges  are  not  entirely  standard,  but 
increased  production  in  the  building  already  equip- 
ped with  power  and  light  does  not  materially  increase 
these  charges,  and  the  same  may  be  said  in  respect  to 
the  management  and  administration  charges.  It  is 
the  direct  labor  charge  which  alone  shows  any  marked 
increase,  and  this  again  is  quite  disproportionate  to 
the  increase  in  production.  It  is  not  that  the  wages 
of  the  individual  are  reduced — rather  they  are  in- 
creased— but  the  cost  per  piece  is  reduced.  The  man 
who  produced  one  piece  in  one  hour,  at  a labor  cost 
of  2s.  Id.  now  turns  out  four  pieces  per  hour,  at  a labor 
cost  of  9d.  each. 

Our  organized  workers  are  not  taking  kindly  to  the 
idea  of  “payment  by  results”  but  individually  they 
are  rather  keen  upon  it.  At  the  present  time  the  meth- 
ods of  times  fixing  are  not  so  scientific  as  they  might 
be,  and  until  something  is  done  in  this  direction  there 
is  sure  to  be  some  opposition.  In  spite  of  the  progress 
already  made,  factory  organization  does  not  yet  com- 
mend itself  to  the  workers,  and  our  methods  of  man- 
agement must  be  further  developed  before  the  con- 
fidence of  the  workers  is  gained. 

It  is  a question  of  thoroughly  understanding  the  needs 
of  industry  and  applying  the  correct  remedies.  Every- 
thing under  the  sun  is  good,  so  long  as  it  is  in  its.  right 
place  and  kept  there.  We  know  that  the  methods  of 
twenty  years  ago  are  inadequate  today  and  we  have 
to  move  with  the  times.  Our  population  is  increasing 
and  employment  must  be  found.  We  have  to  think  of 
industry  as  something  necessary  to  preserve  the  whole 
human  race  and  not  regard  it  as  purely  personal. 

A Modified  System 

In  England  this  is  being  appreciated  but  it  is  a 
slow  process.  We  have,  however,  accepted  the  principle 
of  scientific  management  and  we  are  putting  it  into 
practice  in  our  own  inimitable  way.  We  are  not  content 
to  copy  the  American  system,  for  that  will  not  assist 
us,  but  we  are  out  to  improve  upon  it  inasmuch  as  we 
must  make  it  fit  in  with  our  own  requirements. 

Scientific  management  has  not  “had  its  day,”  as  many 
people  aver.  In  fact,  so  far  as  this  country  is  concerned, 
its  day  is  only  just  dawning.  Before  long  the  pos- 
sibilities will  become  more  apparent  and  exploitation 
will  follow.  It  is  thought  by  many  that  our  manu- 
facturers are  too  conservative  to  grasp  at  the  oppor- 
tunities offered  and  no  doubt  this  is  correct.  Fortunately 
for  the  country,  however,  there  is  a band  of  business 
men  who  appreciate  what  business  really  is  and  who 
frankly  enjoy  their  calling.  They  have  no  use  for 
hoary  traditions,  neither  do  they  possess  conservative 
tendencies  and  sooner  or  later  they  will  assume  control 
and  in  the  reconstruction  which  follows,  scientific  man- 
agement will  undoubtedly  come  into  its  own. 
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Standard  Cams  for  Brown  & Sharpe  Automatic 

Screw  Machines 

Making  Special  Cams  Unnecessary  in  Many  Cases— Cams  for  Forming  and  Cutting  Off 
Often  Interchangeable — Marking  and  Indexing  Cams 

By  D.  A.  NEVIN 

Chief  Engineer,  Watters  Corporation 

IN  ALL  factories  where  the  product  includes  screw-  'of  requiring  the  foreman  or  set-up  man  to  piece 
machine  work  there  frequently  arises  the  question  together  a set  of  cams,  making  a guess  at  the  proper 
of  making  special  cams  for  parts  required  in  con-  feeds  and  speeds, 
siderable  quantity  but  which  are  not  to  be  manufac-  This  article  refers  to  fast  jobs  on  the  No.  00  machine, 
tured  permanently.  though  fast  jobs  on  the  No.  0 machine  can  also  be 

In  presenting  the  standard  cams,  Figs.  1 to  5,  it  handled  economically  by  this  method.  For  all  work 
is  not  claimed  by  the  writer  that  they  will  cover  all  cn  the  No.  2 machine  it  is  advisable  to  make  individual 


FIGS.  1 TO  5.  STANDARD  CAMS 


varieties  of  plain  and  threaded  parts,  a few  ofc  which 
are  suggested  in  Figs.  6 and  7;  but  it  is  the  purpose 
to  show  how  they  may  be  made  the  foundation  of  a 
system  in  which  each  cam  is  detailed  on  a card  and 
lumbered  so  that  after  a required  set  of  cams  has  been 
•omputed  the  nearest  standards  may  be  selected  from 
he  list  and  the  expense  of  making  special  sets  of  cams 
hereby  greatly  reduced.  As  the  number  of  cams 
ncreases,  the  system  naturally  becomes  more  complete 
tnd  therefore  of  greater  value.  An  order  of  operations 
[Figs.  9 and  10)  is  furnished  the  operator  the  same 
is  when  special  cams  are  made.  It  specifies  by  symbol 
lumber  the  cams  to  be  used,  also  the  spindle  speeds 
tnd  gearing,  and  is  an  improvement  over  the  old  method 


sets  of  cams.  However  each  cam  of  these  sets  should 
be  numbered  and  card  indexed  as  there  is  always  a pos- 
sibility of  using  the  cross-slide  cams  and  sometimes 
the  lead  cam  for  other  work.  — 4 

The  cams  illustrated  in  Figs.  1 to  5 will  make  ^11  of 
the  parts  shown  in  Figs.  6 and  7,  with  only  a slight 
difference  in  production  than  if  special  cams  were  used. 

When  necessary  to  design  special  cams,  all  similar 
parts  to  be  made  should  be  grouped.  For  instance  parts 
H and  K (Fig.  7)  can  be  made  with  the  same  cams,  pro- 
vided the  cut-off  cam  is  made  to  suit  H;  therefore  it 
is  well  to  make  first  those  cams  required  to  have  the 
most  throw.  A slight  difference  in  the  length  or  lead 
of  the  thread  does  not  necessitate  a special  thread  lobe, 
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as  the  purpose  of  the  thread  lobe  is  to  start  the  thread- 
ing die  and  it  is  made  with  sufficient  clearance  to  allow 
the*  die  to  thread  itself  on  the  work  and  to  be  threaded 
off  again  by  the  reversal  of.  the  spindle.  The  compres- 
sion of  the  coil  spring  in  the  die  holder  makes  allowance 
for  considerable  variation  in  the  length  of  the  threaded 
part. 

As  is  generally  known,  cams  used  for  forming  and 


cutting  off  operations  are  interchangeable  providing  the 
throw  and  length  of  cam  surface  are  suitable  for  the 
work  to  be  done. 

For  forming  operations  the  cross-slide  cams  can  be 
used  for  a great  variety  of  jobs,  because  this  operation 
is  usually  performed  on  the  end  of  the  bar  while  the 
finished  part  is  being  cut-off,  therefore  a wide  variance 
in  the  length  of  the  cam  surface  has  no  effect  on  pro- 
duction and  causes  only  a small  variation  in  the  feed 
of  the  form  tool.  The  throw  of  form  cams  does  not 
vary  greatly  because  they  have  no  relation  to  the  diam- 
eter of  the  work,  as  for  instance  the  screws  H and  M 
(Fig.  7),  also  parts  A,  B,  C and  D (Fig.  6),  have 
practically  the  same  difference  in  diameters  and  there- 
fore require  the  same  throw  of  form  cam. 


are  given  a standard  symbol  number.  The  throw  and 
length  of  cam  surface  is  stamped  on  each  cam  as  shown 
in  Figs.  1 to  5. 

In  Fig.  8 is  shown  an  order  of  operations  for  parts 
E,  F and  G,  Fig.  6,  made  from  screw  rod,  the  throw 
of  the  form  cam  being  relative  to  the  maximum  and 
minimum  diameters  of  the  different  parts  and  the 
throw  of  the  cut-off  cam  relative  to  the  largest  diameter 


of  all  of  the  parts,  adding  0.014  in.  for  the  bevel  and 
0.005  in.  for  facing  the  end  of  the  bar. 

The  cams  required  are  lead  cam  with  stop  seven 
hundredths  of  cam  surface,  cut-off  cam  0.175-in.  throw 
by  ninety-three  hundredths,  form  cam  0.101-in.  throw 
by  ninety-three  hundredths.  Selecting  from  the  stand- 
ard cams  we  find  a lead  cam  with  stop  lobe  of  eight 
hundredths,  No.  L-2,  Fig.  1 ; cut-off  cam  0.175-Ib.  throw 
by  ninety  hundredths,  No.  S-8  and  form  cam  0-110-in. 
throw  by  seventy  hundredths,  No.  S-2,  Fig.  2.  The 
lead  cam  is  cut  down  sufficiently  to  allow  for  aQ  bat 
extra  long  parts.  The  rise  and  drop  is  made  accord- 
ing to  the  templet  for  6 to  35  sec.  jobs.  The  pinhole 
is  not  required  to  be  used  on  the  No.  00  machine  for 
driving  purposes  and  by  removing  the  pin,  the  cams 


FIGS.  6 AND  7.  PARTS  THAT  CAN  BE  MADE  BY  THE  CAMS  SHOWN  IN  FIGS.  1 TO  5 


ORDER  OF  OPERATIONS 

Sgjj 

CAN 

NUNBER 

freed  stock  to  stop 

9KH 

■ ■ 

Cut  off  0.175  inch  travel  at  0.001 15  Teed 

i mm 

m 

■ 

Form  while  cutting  off  0.101  inch  travel  at  000066  inch  feed 

■EHM 

Mm 

Total  revolutions  to  make  one 

mm 

MEM 

■ m 

|Time  for  one  piece,  9 seconds.  6ears;60  driver,  5Adnven  I 

| Net  m 10 hours, 3^00  Maximum  surface  speed  of  stock,89ftper  minute 

FIG.  8.  PRELIMINARY  LAYOUT  FOR  PARTS  E,  F AND  G 
( FIG.  6)  IF  MADE  FROM  SCREW  ROD 


ORDER  OF  OPERATIONS 

SPINDLE 
SPEED 
W97  R.P.tl 

MMBBume 
OF  CAN 
SURFACE 

CAN 

NUMBER 

Feed  stock  to  stop 

Mil:  "1 

8 

msa 

Cutoff  0.175  mch  travel  at  0.001  II  inch  feed 

rjjUl 

El 

Form  while  cuttmq  off  0 1 10  inch  travel  at  000079  inch  feed 

Lost  time 

ua 

Total  revolutions  to  make  one 

SOLI 

too 

HM 

Time  for  one  piece,  7 seconds  Gears:60  drtver,42  driven 

BBS 

Net  m 10  bou'^tOO. Maximum  surface  speed  of  stockj2?f\per  rmnute 

■■ 

FIG.  9.  PRELIMINARY  LAYOUT  FOR  PARTS  B.  F AND  0 
(FIG.  6)  IF  MADE  FROM  BRASS 


ORDER  OF  OPERATIONS 

SPINDLE 
SPEED 
977  FOtfq 

SPIHOUL 
SPEED 
1775  BACK 

OF  CAN 
SURFACE 

HH 

Feed  stock  to  stop 

MM 

8 

MM 

Cutoff  0.140  inch  travel  at  00012  inch  feed 

ngiM 

km 

HU 

Form  while  cutting  off  0070  inch  travel  at  00006  inch  feed 

«(■!')■ 

Index  turret  5 times,  reverse  spindle  clearance 

km 

km 

iiiiH 

Threod  on  16  threads  at  slow  speed 

16 

m 

mb 

Reverse  spindle,  thread  off 

Ol 

kb 

MK 

Index  turret 

17 

9 

1MI 

Total  revolutions  to  make  one 

191 

DEM 

M 

Time  for  piece,  9 seconds  &ears60dnver,54  driven 

Net  in  K)  hours.J.600  Man  mum  surface  speed  of  stuck55  ft.  per  minute 

Maximum  surface  speed  to  thread,30ft.  per  minute. 

FIG.  10.  PRELIMINARY  LAYOUT  FOR  PARTS  H AND  / 
(FIG.  7) 

An  order  of  operations  similar  to  Fig.  8 should  be 
worked  out  for  each  representative  group  and  figured 
according  to  the  proper  feeds  and  speeds.  Drawings 
and  cams  similar  in  throw  and  length  of  cam  surface 


SKELETON  ORDER  OF  OPERATIONS 

■SWnKF 
SPEED 
m FORD* 
BACKWARD 

TO" 

SURFACE 

CAN 

NUMB 

Feed  stock  to  step 

5 

K 

f/jt  off  0175  i*rh  throw 

^M 

Form  0.100  mch  throw 

B^B 

m 

6 

M 

18 

7 

mm 

18 

7 

B^H 

5 

M 

Total  revolutions  to  make  one 

*57 

MB 

Time  for  one  piece.2h  seconds  Gears.20  driver,  40  driven 

Net  m 10  hours,  1,600 

FIG.  11.  PRELIMINARY  LAYOUT  FOR  PARTS  H AND  0 
(FIG.  7)  IF  MADE  FROM  HARD  STEEL 

may  be  located  in  any  suitable  radial  position.  How- 
ever it  is  well  to  make  it  a rule  when  laying  out  to 
start  all  cross-slide  cams  at  zero  so  that  they  may  be 
the  more  interchangeable  if  locating  pins  are  used. 
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A numerical  list  of  all  cams  should  be  kept  for  the 
purpose  of  taking  out  new  symbol  numbers  and  each 
cam  should  be  entered  on  an  individual  card  so  that 
it  may  be  filed  in  order  according  to  throw. 

Parts  can  be  made  from  brass  or  hard  steel  with  the 
same  cams,  using  suitable  feeds  and  speeds,  as  for 
example  the  order  of  operations  shown  in  Fig.  9 for 
the  parts  E,  F and  G,  Fig.  6,  if  made  from  soft  brass. 

Irt  designing  lead  cams  to  become  standards  for 
threaded  parts,  a variety  of  thread  lobes  (designed  ac- 
cording to  various  speeds  and  pitches  of  threads)  are 
laid  out  on  transparent  paper  for  comparison. 

Usually  the  selection  of  a few  varieties  will  answer 
most  requirements.  These  are  stamped  with  throw  of 
cam,  hundredths  of  cam  surface,  and  pitch  of  thread 
for  which  the  cam  was  designed,  the  latter  for  compari- 
son when  using  the  cam  for  making  other  screws.  The 
cam  shown  in  Fig.  3 was  designed  for  use  with  a fast 
spindle  speed  backward  and  intermediate  spindle  speed 
forward,  while  the  one  shown  in  Fig.  4 was  designed 
for  a fast  speed  backward  and  slow  speed  forward  and 
the  one  shown  in  Fig.  5 for  the  same  speed  forward 
and  backward. 

In  order  to  select  a suitable  thread-lobe  cam  for 
making  a screw  it  is  necessary  to  find  the  proper  gear- 
ing to  rotate  the  cam  at  a speed  corresponding  to  the 
required  spindle  speed.  As  an  example,  a i-in.  36  pitch 
screw,  hi  in.  long  with  a A-in.  diameter  head  made  from 
hard  steel  would  require  surface  speeds  of  approxi- 
mately 25  ft.  per  min.  for  threading  and  65  ft.  per 
min.  for  forming  and  cutting  off  or  a suitable  spindle 
speed  of  792  r.p.m.  forward  and  backward. 

In  the  skeleton  order  of  operations  (Fig.  11)  it  is 
shown  that  if  the  thread  cam  shown  in  Fig.  5 is  used, 
the  number  of  hundredths  of  cam  surface  for  threading 
(or  7)  divided  into  the  eighteen  revolutions  required 
for  threading,  equals  257  revolutions  of  the  spindle  to 
make  one  piece.  Referring  to  the  table  in  the  B.  & S. 
instruction  book  for  the  No.  00  machine,  under  792 
r.pjn.  we  find  the  nearest  number  to  257  is  264,  requir- 
ing gears  20  driver  and  40  driven.  If  the  required 
spindle  speed  was  927  r.p.m.  gears  20  driver  and  34 
driven  would  be  used  with  the  same  cam.  The  amount 
of  cam  surface  not  used  (Fig.  5)  approximately  estab- 
lishes the  minimum  feed  for  the  cutting  off  and  forming 
operations,  but  as  a rule  this  does  not  interfere  with 
the  selection  of  the  lead  cam.  In  the  example  above  the 
feed  for  cutting  off  and  forming  (also  using  standard 
cams)  is  0.00086  in.  and  0.0005  in.  respectively.  The 
omissions  in  Fig.  11  are  to  make  clearer  the  method  of 
computing  to  obtain  proper  gears. 

If  a thread  lobe  is  laid  out  for  the  screw  given  in 
the  above  example  the  outline  will  be  found  to  match 
closely  with  that  in  Fig.  5,  designed  for  a different 
pitch  screw  made  from  soft  steel  with  a correspond- 
ingly faster  spindle  speed. 

Threaded  and  plain  bushings,  collars  and  parts  re- 
quiring a variety  of  turret  operations  can  also  be  made 
with  a large  percentage  of  standard  cams,  although 
those  lead  cams  having  n\ore  than  two  lobes  in  addition 
to  the  stop  are  usually  limited  to  machining  the  work 
for  which  they  were  designed.  Cross-slide  cams  hav- 
ing a small  amount  of  cam  surface  occur  frequently  in 
this  class  of  work  and  may  be  used  for  a great  many 
different  parts. 

A few  of  the  cams  are  used  so  frequently  that  it  is 
advantageous  to  duplicate  them.  Parts  to  be  made  in 


large  quantities  should  have  special  cams  designed  for 
the  purpose  of  saving  every  fraction  of  a second,  an 
economy  which  will  become  noticeable  in  a few  weeks. 
The  nature  of  the  work,  number  of  machines  and  cams 
on  hand,  etc.,  are  all  factors  which  determine  to  what 
extent  the  standard  cams  may  be  used. 

Enlargement  of  Cast  Iron  by 
Heat-Treatment 

By  Guy  L.  Bunch 

With  reference  to  an  editorial  query  appended  to  an 
article  by  Ivan  G.  Beach  on  the  subject  of  “Enlarging 
Gas-Engine  Pistons,”  appearing  upon  page  688  of 
American  Machinist,  my  experience  may  be  of  interest.  * 

While  serving  as  assistant  inspector  in  the  Bureau 
of  Ordnance,  Navy  Department,  I made  a series  of  ex- 
periments and  found  that  a 12-in.  cast-iron  projectile 
was  enlarged  0.017  in.  at  the  bourrelet,  while  at  the 
base  of  the  same  projectile  the  swelling  amounted  to 
0.020  in.  The  test  was  made  upon  the  body  of  a 12-in., 
870-lb.  standard  Navy  target  projectile  that  had  been 
cut  off  just  forward  of  the  bourrelet,  and  was  for  the 
purpose  of  determining  whether  or  not  it  was  possible 
to  reclaim  projectiles  that  had  been  machined  below  the 
limit  of  size  for  acceptance. 

Three  test  bars  were  taken  out  of  the  projectile  by 
means  of  a hollow  drill  and  laid  aside  to  be  used  to 
check  by.  Three  others  were  taken  out  and  heat- 
treated  at  the  same  time  and  in  the  same  furnace  with 
the  mass,  and  still  three  more  were  taken  out  of  the 
mass  after  it  had  been  heat-treated.  All  test  bars  were 
turned  to  a uniform  diameter  of  1.129  inch. 

The  results  were  rather  astonishing,  particularly  as 
there  was  a general  feeling  that  cast-iron  heated  to  a 
cherry  red  would  be  deteriorated  by  the  treatment. 
The  raw  bars  pulled  within  300  lb.  of  the  original  test 
upon  the  same  material,  the  bars  that  were  treated 
with  the  mass  pulled  about  16  per  cent  higher  than  the 
raw  bars,  and  the  bars  that  were  taken  out  after  treat- 
ment of  the  mass  showed  an  increase  of  12  per  cent  in 
strength  over  the  raw  bars.  The  bars  cut  from  the 
mass  before  treatment  and  treated  with  it  showed  an 
enlargement  of  from  0.005  to  0.0075  in.  in  diameter 
and  a slight  increase  in  length.  Every  care  was  exer- 
cised to  locate  the  measuring  points  upon  the  bars  in 
exactly  the  same  place,  and  each  bar  was  seated  pri- 
vately so  that  there  was  no  possibility  of  mixing  them. 

The  result  of  these  experiments  would  seem  to  indi- 
cate that  cast  iron  was  not  only  increased  in  size  by 
heat-treatment  but  that  its  material  characteristics 
were  also  improved  thereby.  Whether  or  not  the  com- 
position had  anything  to  do  with  the  result  the  experi- 
ments did  not  go  far  enough  to  determine,  and  this 
would  seem  to  be  an  excellent  field  for.  further 
experimentation. 

The  Foreman  and  the  Community 

By  A.  W.  Bbown 

As  a rule,  neither  the  management  nor  the  mass  of 
workers  thinks  much  of  “the  community” — who  consti- 
tute it,  where  they  live,  move  and  have  their  being  and 
what  their  rights  may  be.  Probably  the  foreman  is  much 
better  fitted  than  either  the  management  or  the  work- 
ing class  under  him  to  give  a thought  to  that  "class,” 
which  is  not  a class,  because  it  comprises  all  classes, 
and  which  has  at  least  an  indirect  interest  in  all  indus- 
trial comings  and  goings,  thinkings  and  doings. 
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Problems  of  the  Die  Head  Manufacturer 

Factors  Affecting  Design  and  Manufacture — Construction  and  Details  of  Manufacture — 

Why  Parts  for  Special  Threads  Are  Costly 

By  C.  W.  BETTCHER 

Sales  Manager,  Eastern  Machine  Screw  Corporation 


IT  MAY  safely  be  assumed  that  few  users  of  self- 
opening die  heads  realize  the  complexity  of  the 
problem  with  which  the  manufacturer  of  this  class 
of  tool  is  confronted. 

. To  gain  some  idea  of  the  magnitude  of  this  problem, 
it  is  necessary  to  consider  the  following  factors:  (1) 
The  variety  of  thread  forms  used  upon  articles  of 
modern  manufacture ; (2) 
the  multiplicity  of  sizes 
and  pitches  in  which  each 
thread  form  must  be  pro- 
duced; (3)  the  various 
kinds  of  material  upon 
which  threads  are  cut,  and 
(4)  the  kind  and  condition 
of  the  machine  and  the 
degree  of  intelligence  and 
interest  displayed  by  the 
workman  who  operates  it. 

Of  thread  forms  we 
have  in  common  use  the 
U.  S.,  V,  Acme,  Whit- 
worth, British  Associa- 
tion, Cycle  Engineering, 

French,  Standard-International,  pipe  threads  and  many 
special  shapes.  Each  may  be  required  in  either  right- 
or  left-hand,  in  any  pitch  from  3 to  110  per  inch,  and  of 
any  size  from  A to  3 in.  in  diameter.  Added  to  the 
above  list  is  the  possibility  of  having  to  furnish  any  one 
or  all  of  them  in  double,  triple  or  even  quadruple  pitch. 

The  complexities  are  still  further  swelled  by  the  fact 
that  many  kinds  and  sizes  of  thread  may  be  cut  with 
several  sizes  or  styles,  of  die-head,  making  it  necessary 
for  the  manufacturer  to  increase  his  stock  of  chasers 
by  that  number  in  order  to  meet  all  requirements.  In 
fact,  a recent  inventory  at  this  factory  disclosed  ap- 
proximately 1,300  varieties  of  the  combinations  given 
above. 

While  this  outline  is  designed  to  suggest  the  great 
possibilities  of  the  self  opening  die  head,  it  may  serve 
in  even  greater  measure  to  emphasize  the  importance 
to  the  customer  of  adopting  for  his  work  some  form 
and  pitch  of  thread  that  is  already  to  be  found  in  stand- 
ard tables.  The  special  thread  not  only  is  usually 
an  arbitrary  requirement  on  new  work,  but  actually 
increases  production  costs  for  the  reason  that  the  spe- 
cial tools  and  gages  must  be  made  at  a cost  many  times 
in  excess  of  the  cost  of  standard  equipment,  to  say 
nothing  of  longer  time  it  will  take  to  get  them.  It  is 
the  practice  of  the  Eastern  Machine  Screw  Corporation, 
and  I believe  of  most  die  head  manufacturers,  to  simply 
make  an  extra  charge  for  the  cost  of  the  hobs  when 
special  chasers  are  ordered  and  to  absorb  the  other 
losses. 

The  manufacture  of  chasers  is  work  that  cannot  be 
hurried.  In  ordering  new  or  special  thread  forms, 
pitches,  etc.,  the  customer  should  remember  that  any 
deviation  from  standards  already  set  involves  the  mak- 


ing of  tools  for  the  production  of  the  new  chasers  and 
that  with  the  making  hardening,  grinding,  and  testing 
of  these  tools,  thirty  operations  are  introduced,  all  of 
which  tend  to  lengthen  the  time  required  for  deliveries. 
Allowances  in  delivery  should  be  made  upon  all  orders 
for  chasers  that  differ  in  any  detail  from  those  that 
have  hitherto  been  made.  A recent  inventory  disclosed 

the  fact  that  there  are  well 
over  1,750  different  kinds 
of  chasers  in  stock  ready 
for  immediate  shipment. 
When  it  is  considered  that 
in  some  of  these  chaser 
sizes  hundreds  of  chasers 
must  be  available  on  any 
one  order  it  will  be  seen 
what  this  investment  must 
mean  in  order  to  give  the 
proper  service  to  the  cus- 
tomers in  the  matter  of 
chaser  deliveries. 

Difference  of  material 
upon  which  threads  are  to 
be  cut  involves  a difference 
in  minor  details  of  the  tools  that  are  to  cut  them,  even 
though  the  thread  characteristics  may  remain  the  same. 
Though  cold-rolled  screw  stock  is  by  far  the  most  com- 
monly used  material  upon  which  threads  are  cut,  nickel, 
chrome-nickel,  chrome  vanadium  and  other  steels  ( some 
heat-treated)  cast-iron,  cast  brass,  bar  brass,  tubing, 
aluminum,  fiber,  hard  rubber  and  even  celluloid  are 
often  used.  Fig.  1 shows  a few  examples  of  the  threads 
and  materials.  Each  material  requires  a careful  study 
of  its  characteristics  in  order  to  be  sure  that  tools  will 
render  satisfactory  service  upon  it. 

Self-opening  die  heads  are  used  upon  automatic  single 
and  multiple  spindle  screw  machines  of  different  de- 
signs and  principles,  bolt  threading  machines,  hand 
screw  machines,  lathes,  drill  presses  and  many  special 
machines.  In  some  of  them  the  die  head  revolves  while 
the  work  remains  stationary,  in  others  it  is  the  mate- 
rial that  revolves.  Some  rotate  both  work  and  head  at 
differential  speeds.  All  of  these  things  have  a bearing 
upon  the  kind  of  die  head  to  be  used  and  must  be  taken 
into  consideration  by  the  manufacturer  who  supplies 
the  tools. 

Not  the  least  important  of  the  variable  factors  is 
the  workman  who  has  the  handling  of  the  tools. 
Though  the  equipment  may  be  beyond  criticism  and 
perfectly  adapted  to  the  work  it  is  expected  to  do,  all 
the  study  and  forethought  of  the  tool  manufacturer 
may  speedily  be  brought  to  naught  by  a careless,  in- 
different or  ignorant  workman  who  may  run  the  tools 
at  speeds  for  which  they  were  never  designed  or  may 
allow  the  supply  of  lubricant  to  fail  at  a critical  mo- 
ment. 

The  self-opening  die  head  has,  however,  reached  such 
a point  of  perfection  in  detail,  rigidity  and  reliability 


/T'HIS  OUTLINE,  in  addition  to  suggesting 
what  is  possible  in  self-opening  die  heads, 
emphasizes  the  importance  of  selecting  threads 
wherever  possible  from  tables  already  con- 
sidered as  standards. 

Following  such  a procedure  will  mean  not 
only  more  prompt  service  in  the  matter  of 
chaser  deliveries  but  also  better  deliveries 
from  the  manufacturer  of  taps  and  gages,  and 
lower  costs. 
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FIG.  3.  TESTING  THE  CAMS  FOR  RADIAL,  POSITION 


of  action  that  with  proper  supervision 
in  the  matter  of  grinding  chasers 
and  suitable  instruction  to  the  work- 
man in  the  use  of  it,  the  tool  can  be 
depended  upon  to  produce  work  upon 
a quantity  production  basis  that  will 
equal  in  accuracy  the  best  product  of 
the  toolmaker’s  skill. 

The  following  points  are  essential 
to  a successful  die  head.  It  must  be 
simple  in  construction  so  that  it  will 


FIG.  1.  EXAMPLES  OF  THREADS  AND  MATERIALS 


FIG.  2.  TESTING  THE  HEADS  FOR  SYMMETRY 


and  insure  perfect  workmanship  and  interchangeability. 

An  important  feature  of  the  construtcion  of  a self- 
opening die  head  is  the  slot  in  which  the  chasers  move. 
These  slots  must  be  ground  to  accurate  dimensions  so 
that  chasers,  old  or  new,  will  be  a close  sliding  fit 
without  perceptible  shake,  else  chattering  and  conse- 
quent imperfect  work  will  result.  Besides  accurate 
dimensioning  it  is  of  extreme  importance  that  the  slots 
be  symmetrically  disposed  with  relation  to  each  other 
and  to  the  axis  of  the  die  head. 

In  Fig.  2 is  shown  how  the  heads  are  tested  in  this 
respect.  Go  and  no-go  gages  are  used  to  keep  the 
width  and  depth  of  the  slots  within  limits  while  the  bar 
gage  and  indicator  enable  the  inspector  to  detect  errors 
of  a very  small  fraction  of  a thousandth  in  location. 
'Tolerances,  even  on  large  scale  production,  are  held  as 
closely  as  in  the  most  exacting  tool  work. 

In  Fig.  3 may  be  seen  the  method  of  testing  the  cams 
to  make  sure  that  each  bearing  surface  is  exactly  the 
same  distance  from  the  axis  of  the  head.  Here,  again, 
the  tolerance  must  be  very  close,  for  any  variation  in 
this  respect  would  mean  that  the  work  of  threading 
would  fall  unevenly  upon  the  chasers,  resulting  in  bad 
work  and  the  rapid  deterioration  of  the  chaser  that  was 
bearing  the  brunt  of  the  burden. 

Turning  now  to  the  chasers  we  find  that  it  is  a mat- 
ter of  vital  importance  in  tooling  up  for  their  manu- 
facture for  exactly  the  right  amount  of  clearance:. 
However  slight  this  may  be,  it  is  very  essential  to  a 
free  cutting  tool.  We  have  to  control  the  clearances 
from  the  cutting  edge  back  around  the  screw  and  also 
from  the  throat  to  the  rear.  Though  these  clearances 
are  difficult  to  measure,  they  must  be  maintained 
within  definite  and  very  close  limits. 

The  length  of  each  chaser  is  another  important  fea- 
ture; “length"  in  this  case  meaning  not  the  over  all 
length  but  the  distance  between  the  pitch  diameter  of 
the  thread  and  the  point  where  the  chaser  takes  its 


function  instantaneously;  it  must  be  strong  and  rigid 
that  it  may  stand  up  to  its  work  continuously  without 
its  operation  being  affected  by  working  conditions;  it 
must  hold  the  chasers  firmly  and  in  the  most  advan- 
tageous manner  so  that  there  will  be  no  yielding  under 
pressure  of  the  cut;  all  parts  must  be  carefully  hard- 
ened to  insure  against  undue  wear;  and  all  parts  must 
be  ground  after  hardening  to  extremely  close  toler- 
ances so  that  old  and  new  sets  of  chasers  may  be  inter- 
changed as  necessary  and  the  changing  from  one  style 
of  die  head  to  another  style  of  the  same  size  effected 
without  difficulty.  These  requirements  involve  not  only 
the  most  exacting  methods  of  manufacture  but  a sys- 
tem of  inspection  that  will  enable  the  manufacturer  to 
keep  the  limits  of  tolerance  under  his  strict  observance 


FIG.  4,  TESTING  THE  CHASERS  FOR  LENGTH 
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bearing  upon  the  cam.  In  Fig.  4 may  be  seen  the 
device  for  checking  this  measurement,  indicating  the 
care  which  is  exercised  to  keep  each  chaser  in  a set 
to  the  same  dimension. 

Experience  throughout  the  war  in  the  matter  of 
thread  specifications,  the  importance  of  having  accurate 
and  smooth  threads  in  high-speed  engines,  such  as 
those  for  automobiles,  airplanes,  etc.,  has  made  us 
critical  in  this  respect.  For  many  years  the  manufac- 
turer of  die  heads  has  seemed  to  have  the  advantage 
over  the  manufacturer  of  taps,  but  within  the  last  year 
or  two  the  latter  has  made  very  rapid  strides  and  taps 
are  now  available  that  will  cut  threads  beyond  criti- 
cism. 

Threads  on  chasers  are  cut  by  the  hobbing  process 
and  as  these  threads  can  be  no  better  than  the  hobs 
that  cut  them,  the  designing  and  making  of  the  latter 
constitute  no  small  part  of  the  problem  with  which  the 
manufacturer  must  deal.  This  phase  alone  calls  for  a 
vast  amount  of  gaging  and  testing  apparatus  in  the 
inspection  department. 


Though  the  self-opening  die  head  cannot  be  saidi  to 
be  a new  thing  as  mechanical  inventions  go,  it  has 
undergone  a wonderful  development  within  the  past 
few  years.  Considered  but  a short  time  ago  as  a tool 
capable  of  producing  a “good  enough”  thread,  it  has 
been  improved  by  strengthening  its  parts,  closing  up 
its  limits  of  tolerance,  and  extending  its  range  of  use- 
fulness until  now  it  may  be  depended  upon  to  produce 
in  hundreds  of  thousands  many  kinds  of  threads  and 
worms  once  thought  impossible  for  it,  and  this  to  a 
degree  of  accuracy  hitherto  regarded  as  unattainable 
except  by  the  most  laborious  and  painstaking  methods. 

Notwithstanding  the  rigor  of  present-day  thread 
specifications  in  the  matter  of  form,  lead  and  smooth- 
ness of  finish,  the  die  head  is  meeting  them  with  ease 
and  regularity,  and  this  has  been  made  possible  largely 
through  the  efforts  of  a comparatively  small  group  of 
manufacturers  who,  having  faith  in  the  possibilities  of 
the  tool  and  the  determination  to  demonstrate  it  have 
devoted  their  time  and  skill  to  overcoming  the  difficul- 
ties one  by  one  as  they  have  arisen. 


Time  and  Motion  Study  vs.  Red  Tape 

Wage  Systems 

Premium  Earnings  Should  Not  Be  Used  to  Control  Wage  Fluctuations — Time  and  Motion 
Study  Is  Too  Frequently  Confused  with  Rate  Setting 

BY  GAYLORD  G.  THOMPSON 

Production  Engineer,  Pawling  & Harnischfeger  Co. 


“T  T APPEARS  to  me  that  we  are  beating  around 
a the  bush  in  our  methods  of  wage  payments.” 

JL  These  were  the  words  of  a general  manager,  uttered 
at  an  executive  meeting.  “I  had  occasion  to  visit 

— & Co.  the  other  day,”  he  continued,  “and  I 

was  very  much  impressed  by  the  small  clerical  force 
they  employ  to  keep  records  of  their  labor  and  manu- 
facturing costs.  They  have  no  premium  or  piece  work 
in  their  plant,  consequently  prodigality  of  forms  and 
records  does  not  exist.  The  workers  are  paid  on  a 
flat  hourly  basis.  Upon  completion  of  a job,  it  was  not 
necessary  to  pass  the  labor  record  through  a multitude 
of  hands  to  complete  the  calculations  of  labor  costs. 
I will  venture  to  say  that  if  I take  any  foreman  in  our 
shop  and  walk  with  him  through  any  department  with 
which  he  is  not  familiar,  he  will  be  unable  to  tell  me 
which  of  the  workers,  judging  by  their  application  to 
their  work,  are  on  premium  and  which  on  straight 
work.  When  I walk  through  the  shop  and  witness  an 
apparent  equality  in  production  and  physical  exertion 
of  employees  on  premium  jobs  and  those  working  on  a 
flat  wage  rate,  I am  forced  into  the  opinion  that  our 
premium  system  is  availing  us  nothing.  It  appears  to 
me  that  our  premium  system  has  degenerated  from 
an  incentive  toward  increased  production,  to  a red  tape 
method  of  the  application  of  a wage  payment  system.” 

At  this  meeting  the  subject  of  retrenchment  predom- 
inated. To  the  exponents  of  the  premium  system  of 
wage  payments  supplemented  by  the  application  of  time 
and  motion  studies,  the  words  of  the  general  manager 
contain  a challenge  to  the  arguments  for  efficiency 
based  upon  time  and  motion  study.  They  perhaps 


typify  the  opinions  of  many  executives  who  are  inclined 
to  discount  the  value  of  time  and  motion  studies  as  a 
basis  of  establishing  efficient  manufacturing  methods 
and  rates.  Evil  germinates  from  & cause,  consequently 
every  evil  attributed  to  the  functions  of  time  study 
must  have  its  cause.  The  harvest  resulting  from  the 
seeds  of  time  study  is  in  proportion  to  the  knowledge 
and  care  taken  in  their  planting  and  cultivation.  To 
condemn  time  study,  when  the  fault  lies  in  the  misap- 
plication of  its  fundamental  principles,  is  just  as  logical 
as  mixing  yellow  and  blue  together  and  condemning 
the  mixture  because  it  is  not  white  instead  of  green. 

There  was  a time  when  the  majority  of  manufactur- 
ing concerns  having  premium  systems  in  their  plants, 
would  hire  their  employees  at  a certain  rate  per  hour 
that  was  satisfactory  to  the  employee  regardless  of 
whether  he  worked  premium  or  piece  work.  Premium 
earnings  of  10  to  15  per  cent  in  excess  of  the  flat 
wage  rate  of  the  worker  were  considered  sufficient 
incentive  for  increased  effort  and  met  with  satisfaction 
because  the  wage  rate  was  high  enough  to  counteract 
any  tendency  toward  dissatisfaction  should  the  worker 
be  called  upon  to  perform  duties  on  which  no  premium 
rate  had  been  established. 

Before  the  World  War,  the  evolutionary  development 
of  time  study  had  progressed  so  far  that  time  study 
was  becoming  an  essential  factor  in  progressive  and 
efficient  manufacturing  methods.  Unprecedented  pros- 
perity, resulting  in  riotous  clamor  for  production  re- 
gardless of  cost,  had  the  effect  of  partially  breaking 
down  the  structure  constituting  the  fundamentals  of 
time  and  motion  study.  In  the  efforts  to  comply  with 
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the  demands  of  labor  for  increased  remuneration, 
premium  rates  were  established  from  past  performance 
records  of  employees.  This  was  found  to  be  the  most 
convenient  source  of  realizing  quick  results.  Right 
here  is  where  we  discover  the  cause  of  the  “apparent 
equality  in  production  and  physical  exertion  of  em- 
ployees on  premium  jobs  and  those  working  on  a flat 
wage  rate.” 

When  premium  rates  are  based  upon  the  past  rec- 
ords of  employees  without  due  consideration  of  the 
effect  of  inefficient  operation,  methods,  the  whole  affair 
resolves  itself  into  a red  tape  method  of  wage  payment 
and  nothing  more.  Premium  rates  as  based  upon  the 
conclusions  of  time  study  are  supposed  to  incorporate 
an  element  of  incentive  toward  increased  production. 
Rates  which  are  based  upon  the  performance  of  the 
individual  rather  than  upon  time  study,  will  eventually 
defeat  their  purpose  because  the  facts  relating  to  the 
details  of  the  operation  affected  are  not  available. 
Thus  we  have  as  a result  of  all  this,  nothing  more  than 
an  estimate. 

In  carrying  out  their  plans  of  retrenchment,  many 
manufacturing  concerns  will  find  that  their  employ- 
ment managers  have  been  hiring  help  on  the  basis  of 
so  much  per  hour  and  a promise  of  additional  premium 
earnings.  Although  dissatisfied  with  the  low  base  wage 
rate,  the  worker  upon  being  employed  will  always  bear 
in  mind  the  prospects  of  premium  earnings  counteract- 
ing the  low  fiat  wage.  After  he  has  been  assigned  to 
his  job  and  finds  that  his  premium  earnings  do  not 
come  up  to  his  expectations  he  will  either  demand  an 
increase  in  premium  allowance  or  quit.  Almost  in- 
variably in  the  past  these  demands  were  granted 
promiscously  in  order  to  keep  the  worker  on  the  job. 
If  they  were  not  met,  the  subsequent  increase  in  labor 
turnover  was  traceable  to  the  employment  man  because 
of  the  impression  he  created  in  the  mind  of  the  worker 
at  the  time  he  was  employed. 

The  Employment  Man’s  Troubles 

We  cannot,  however,  place  the  blame  cm  the  employ- 
ment man  for  this  state  of  affairs.  His  troubles  were 
plenty  when  labor  was  scarce.  In  many  cases  his  inability 
to  meet  competitive  bids  for  labor  on  the  flat  hourly 
basis  compelled  him  to  inform  the  prospective  employee 
of  every  possibility  of  increased  earnings  over  the  flat 
wage  rate. 

The  works  manager  of  a certain  concern  was  con- 
stantly beset  with  requests  for  increased  wages.  Every 
morning  his  desk  was  stacked  with  application  forms 
for  wage  increases  submitted  to  him  by  various  fore- 
men for  his  approval.  To  stem  the  tide,  he  called  all 
of  the  foremen  and  superintendents  into  consultation 
and  advised  them  that  in  the  future  no  increases  of  the 
basic  wage  rates  would  be  made  where  an  employee  had 


opportunities  to  work  premium  or  piece  work.  Any 
increase  in  earnings  of  that  class  of  labor  would  have 
to  be  realized  by  an  increase  in  premium  or  piece  work 
rates.  In  fact,  where  premium  rates  were  established 
on  a basis  of  the  worker’s  making  25  per  cent  above  his 
wage  rate,  instructions  were  given  to  assign  the  rates 
so  that  the  worker  would  realize  approximately  50  per 
cent  additional  earnings. 

This  had  the  effect  of  turning  the  demands  for  in- 
creased earnings  into  the  channels  of  the  time-study 
division.  Old  established  premium  rates  soon  became 
the  object  of  attacks  by  disgruntled  workers.  There 
was  no  alternative  for  the  time-study  men  except  to 
increase  these  premium  rates  in  order  to  maintain 
harmony  and  satisfaction  of  the  workers  and  at  the 
same  time  keep  within  the  scope  of  premium  rate  ad- 
justments as  promulgated  by  the  works  manager. 

Premium  Earnings  Must  Not  Be  Used  to 
Control  Wage  Fluctuations 

It  is  obvious  that  attempting  to  use  premium  earn- 
ings as  a control  of  wage  fluctuations  will  directly 
affect  the  method  by  which  the  employment  man  en- 
gages help.  The  very  moment  that  such  an  attempt 
is  made  the  embryo  of  a red  tape  method  of  wage  pay- 
ment comes  into  existence. 

Fundamentally,  it  is  wrong  to  establish  low  wage 
rates  and  depend  upon  the  premium  system  to  keep 
the  workers  satisfied.  When  a concern  has  reached 
the  point  where  a guaranty  of  premium  earnings  must 
be  given  in  addition  to  the  basic  wage  rate,  it  would 
be  far  better  to  discontinue  premium  work  and  bring 
the  wage  rate  up  to  the  approximate  unit  level  of  the 
average  combined  wage  rate  and  premium  earnings  of 
the  individual  employee. 

Overhead  would  be  reduced  considerably  by  the 
elimination  of  extra  clerks  required  to  calculate  the 
pay  roll  under  the  wage-rate-plus-premium  method  of 
wage  payments.  Efficient  supervision  in  the  shop 
should  also  contribute  to  further  the  economy  effected 
by  this  reduction  in  overhead,  especially  in  a manufac- 
turing concern  which  maintains  a department  mas- 
querading under  the  title  of  “Time  Study”  when  as  a 
matter  of  fact  its  functions  are  merely  the  allocating 
of  rates. 

The  name  of  “time  study”  has  been  erroneously  ap- 
plied to  departments  having  functions  that  do  not  in 
the  least  interpret  such  a title.  Such  faulty  applica- 
tion of  the  title  is  a contributary  factor  in  bringing 
time  study  into  disrepute.  For  example  to  call  a "rate- 
setting” department  a “time-study”  department  is  fun- 
damentally incorrect  because  all  of  the  evils  arising 
from  rate  setting,  which  may  lack  the  research  and 
analysis  of  time  study,  would  be  placing  the  blame  on 
time  study. 
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Miscellaneous  Operations  on  the  Mack  Truck 

Special  Milling  Fixtures  and  Operations — Centerless  Grinding — Using  the 
Thread  Comparator — Making  Radiators,  Cabs  and  Hoods 

By  FRED  H.  COLVIN 

, Editor,  American  Machinist 


SOME  of  the  miscellaneous  machining  operations  in 
both  the  Allentown,  Pa.,  and  Plainfield,  N.  J., 
plants  of  the  International  Motor  Company  are 
particularly  interesting,  showing  the  adaptation  of 
standard  machines  for  special  work  by  the  use  of  in- 
genious fixtures.  A case  of  this  kind  is  shown  on  an 
Ohio  tOted  milling  machine  in  Fig.  1,  where  it  is  neces- 


handling  piston  pins,  a particularly  interesting  feature 
being  the  simple  form  of  guides  used.  The  guides  are 
simply  hardened  steel  strips  set  into  the  blocks  shown, 
the  result  being  satisfactory  both  as  to  output  and 
quality. 

The  method  of  testing  the  water  pump  casting  is 
shown  in  Fig.  3.  The  clamps  shown  hold  the  pump 


FIG.  1.  SPECIAL  FIXTURE  FOR  MILLING  STUDS.  FIG.  8.  GRINDING  PISTON  PINS 


FIG.  3.  TESTING  WATER  PUMP  CASES.  FIG.  4.  WASHING  PARTS  BEFORE  ASSEMBLY 


sary  to  flatten  the  ends  of  a large  number  of  steel 
pins.  It  was  desirable  that  the  bottoms  of  the  cuts  be 
concave  instead  of  convex,  as  would  have  been  the  case 
had  they  been  arranged  on  the  outside  of  the  circular 
table  and  fed  past  the  milling  cutter.  In  order  to  make 
them  concave,  the  pins  are  arranged  for  milling  in 
groups  of  four,  two  being  held  by  each  single  bolt 
strap,  as  this  makes  the  easiest  and  simplest  kind  of 
a fixture  to  load.  The  back  ends  of  the  pins  rest 
against  the  adjustable  stops  shown. 

The  table  holds  twelve  pins  in  three  groups  of  four 
each,  and  is  readily  indexed  from  point  to  point,  and 
then  fed  in  to  the  milling  cutter.  Four  pins  are  milled 
at  each  stage  of  the  operation  and  this  method  has 
proved  very  satisfactory  in  handling  the  work. 

In  Fig.  2 is  shown  a centerless  grinding  machine 


casting  firmly  in  place  while  the  pressure  is  being  ap- 
plied. The  pressure  regulator  shown  at  A insures  the 
proper  pressure  for  each  test  made.  One  of  the  uses 
made  of  the  Niagara  metal-washing  machine  is  shown 
in  Fig.  4.  Manifolds  and  other  parts  washed  in  such 
machines  come  out  thoroughly  clean  and  are  ready  to 
go  directly  to  the  assembly. 

The  Hartness  thread  comparator,  Fig.  6,  is  used  in 
every  day  shop  work  and  assists  materially  in  securing 
good  screw  thread  fits.  Its  surroundings  indicate  that 
it  is  a shop  tool  instead  of  a laboratory  instrument. 

The  radiator  on  the  large  Mack  trucks  is  of  rather 
peculiar  design,  being  behind  the  motor  and  having  the 
fan  in  the  center,  so  that  it  throws  the  air  out  through 
the  cooling  coils  instead  of  in  a horizontal  direction, 
as  is  usual  in  most  cases.  The  frame  work  of  the 
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FIG.  9.  BUILDING  THE  CABS.  FIG.  10.  A COMPLETED  CAB 

radiator  is  shown  in  Fig.  6,  together  with  the  drilling  each  side.  The  tank  for  the  water  supply  is  an  alumi- 
fixture,  and  some  of  the  completed  radiators  can  be  num  casting  shown  at  E. 

seen  in  Fig.  7.  The  latter  also  shows  one  of  the  fans  Special  V-shaped  belts  are  used  in  driving  the  fan, 
at  A.  The  fan  is  mounted  inside  the  circular  coils  B,  and  in  order  to  insure  satisfaction  and  prevent  slippage 
as  may  be  seen  in  the  assembled  radiator  at  C.  The  while  the  belt  is  new,  every  belt  is  tested  and  stretched 
side  openings  in  the  cowl  D permit  air  to  escape  at  on  the  machine  shown  in  Fig.  8.  It  is  run  for  a given 
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time  under  a specified  load  as  supplied  by  the  weight 
shown.  After  stretching,  it  is  cut  to  the  proper  length 
so  that  the  user  should  have  very  little  difficulty  even 
while  the  belt  is  new.  After  testing,  the  fan  belts  are 
carefully  wrapped  in  oiled  paper  to  protect  them  from 
moisture. 

The  driver’s  cabs  are  both  substantial  and  comfort- 
able, as  can  be  seen  in  Figs.  9 and  10.  There  is  con- 
siderable work  on  the  cabs  as  will  be  noted  from  the 
drilling,  riveting  and  bolting  up  operations  shown  in 
the  two  illustrations.  One  of  the  completed  open  cabs 
is  shown  at  the  right  of  Fig.  10,  and,  as  may  be  seen, 
the  door  slides  back  into  the  side  of  the  cab  body. 
Many  cabs  are  completely  enclosed  in  cold  weather  so 
as  to  afford  ample  protection  for  the  drivers. 

The  making  of  the  distinctive  Renault  hood  consists 
of  a number  of  cutting  and  forming  operations.  The 
final-assembly  form  is  shown  in  Fig.  11,  together  with 


PIG.  11.  A HOOD  AND  ITS  FORM 


one  of  the  completed  hoods.  The  form  is  mounted  on 
a shop  truck  so  as  to  be  at  a convenient  working  height 
and  also  to  be  easily  moved  anywhere  in  this  depart- 
ment of  the  shop. 

Putting  Limits  on  All  Dimensions — 
Discussion 
By  Alfred  T.  Gregory 

None  of  us  can  give  an  inflexible  rule  for  dimension- 
ing machine  drawings  that  will  serve  satisfactorily  for 
all  classes  of  work.  Putting  limits  on  dimensions  is 
very  practical  when  carried  on  with  moderation.  Be- 
yond the  usual  practice,  however,  of  making  limits  for 
dimensions  requiring  considerable  accuracy,  I am  not 
in  accord  with  John  Thomas,  who  wrote  the  article 
“Putting  Limits  on  All  Dimensions,”  on  page  639  of 
American  Machinist . 

Let  us  suppose  that  a new  machine  is  to  be  con- 
structed. In  some  shops  a separate  set  of  drawings 
would  be  made  for  the  pattern  shop,  the  machine  shop 
and  the  assembly  department.  In  each  of  these  sets  of 
drawings  the  draftsman  will  dimension  the  drawings 
to  suit  the  needs  of  the  particular  department  for  which 
they  are  intended.  In  other  shops  one  set  of  drawings 
serves  all  three  departments,  and  the  patternmaker 
must  make  allowance  on  his  patterns  for  machining 
operations. 

When  the  patternmaker  receives  the  drawings  and 
checks  them  over,  is  it  necessary  for  him  to  have  limits 
for  his  work?  He  knows  how  much  to  allow  for  certain 
machining  operations.  He  can  tell  from  the  general 
appearance  of  the  drawings  whether  -ft  in.  off  here  or 
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on  there  will  make  any  material  difference  in  the 
casting. 

After  awhile,  when  the  castings  come  to  the  machine 
shop  to  be  machined,  the  foreman  will  plan  out  just 
what  has  to  be  done  to  each  part,  and  which  machines 
they  should  go  to  for  their  various  operations.  If  he 
is  in  a large  shop  he  will  probably  call  his  assistants 
and  job  setters  and  talk  it  over  with  them. 

It  is  quite  certain  that  the  foreman  will  know  just 
how  each  part  should  be  made,  as  a study  of  the  draw- 
ings will  give  him  practically  all  the  information  he 
will  need.  An  experienced  mechanic  should  know  about 
how  much  to  allow  for  practically  all  the  dimensions 
that  are  not  limited  on  the  drawings.  For  instance,  if 
the  drawing  gives  one  dimension  for  a particular  part 
with  a note,  as  driving  fit  or  sliding  fit,  he  knows  what 
to  do  without  any  limits.  Many  times  no  note  is  needed 
to  convey  information.  If  he  does  not  quite  understand 
any  particular  part  of  the  drawings,  a talk  with  the 
designer  will  clear  up  all  doubts. 

When  the  work  comes  to  the  assembly  department, 
some  of  it  may  have  to  be  chiseled  and  filed,  other 
parts  may  have  to  be  drilled,  etc.  The  foreman  of  the 
assembly  department  should  have  a thorough  under- 
standing of  the  mechanism  of  the  machine,  so  that 
beyond  possibly  a few  necessary  limited  dimensions,  it 
would  be  a waste  of  time  for  the  draftsman  to  attempt 
to  put  limits  on  all  the  dimensions. 

In  all  shops  there  is  a standard  of  workmanship 
which  is  what  might  be  called  an  unwritten  code,  and 
it  should  not  take  a new  man  long  to  become  acquainted 
with  that  standard.  In  large  airplane  and  automobile 
shops  where  a high  degree  of  workmanship  is  main- 
tained, there  is  always  a large  force  of  inspectors  whose 
duty  it  is  to  see  that  these  standards  are  maintained. 

It  will  be  apparent  from  the  foregoing  that  putting 
limits  on  all  dimensions  is  unnecessary  and  impractical 
from  the  shop  man’s  point  of  view.  Now  a word  for 
the  draftsman.  Many  times  a drawing  will  be  so 
crowded  that  to  add  limits  to  all  the  dimensions  would 
make  it  practically  impossible  for  anyone  to  understand 
it.  Then  too,  it  would  add  a great  deal  of  unnecessary 
work  to  the  draftsman’s  duties.  It  would  take  con- 
siderable time  for  a draftsman  to  limit  every  dimen- 
sion, as  very  often  he  would  have  to  look  up  the  various 
tools  and  fixtures  and  spend  a great  deal  of  time  col- 
lecting other  data.  Should  the  machine  be  wanted  in 
a hurry,  it  would  only  add  more  delay  to  its  final 
delivery.  In  the  face  of  the  great  competition  now 
existing  among  manufacturers,  and  also  the  way  that 
everyone  is  trying  to  cut  down  expenses,  it  seems  to 
me  that  the  idea  of  putting  limits  on  all  dimensions  is 
very  impractical. 

Clear  Explanation 

By  Robert  Grimshaw 

It  is  one  thing — and  a good  thing,  of  course — to  know 
a thing  thoroughly  and  accurately.  But  explaining  it 
to  another  is  an  entirely  different,  and  often  equally 
important  matter.  Showing  is  sometimes  impossible; 
doing  so  would  necessitate  doing  the  job,  instead  of 
having  it  done,  which,  where  there  is  no  repeat  work, 
would  be  inadvisable  and  uneconomical. 

The  foreman  must  be  able  to  analyze  the  job  into  its 
main  divisions  and  explain  each  in  sequence  to  the 
worker,  in  terms  that  the  latter  can  understand  and 
remember. 
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The  Gleason  System  of  Bevel  Gears 

Quietness  in  Operation,  Strength  and  Durability  Considered  — Limiting  the  Undercut  — 
Preference  for  Low  Pressure  Angle — Pressure  Causes  Wear 

by  f.  e.  mcmullen  and  t.  m.  durkan 


FOR  a long  time  need  has  been  felt  for  a definite 
system  of  designing  bevel  gear  teeth,  which  would 
give  the  most  desirable  tooth  form  for  use  under 
.average  conditions.  It  has  been  common  practice  in 
the  past  to  use  spur  gear  formulas,  such  as  those  of 
Brown  & Sharpe,  in  figuring  bevels.  These  formulas 

I 


were  worked  out  for  an  interchangeable  spur  gear 
system,  which  necessarily  required  some  compromise. 
When  they  were  applied  to  bevel  gears,  where  inter- 
changeability was  not  a factor,  the  possibilities  of  the 
involute  curve  were  not  fully  utilized. 

The  Gleason  0.3  and  0.7  long  and  short  addendum 
tooth  was  brought  out  to  improve  this  condition,  and 
various  other  alterations  of  the  standard  spur  gear 
design  have  been  used.  For  the  most  part  these  can 
be  applied  to  certain  combinations  only  and,  therefore, 
are  not  universal.  Recent  applications  of  bevel  gearing 
covering  a wide  range  of  ratios  have  made  it  impera- 
tive that  a progressive  system  embracing  all  ratios  and 
any  number  of  teeth  in  common  use,  be  worked  out. 

An  investigation  has  been  conducted  by  the  Gleason 
Works  to  develop  a practical  system  for  designing  the 
form  of  tooth  that  is  consistent  with  strength  and 
wear  considerations,  the  quietest  in  operation.  The 
results  of  this  research  have  been  incorporated  in  the 
accompanying  tables.  This  system  applies  to  any  pair 
of  generated  spiral  or  straight  tooth  bevel  gears  operat- 
ing at  right  angles  where  the  pinion  is  the  driver  and 
has  ten  or  more  teeth.  The  bevel  gears  cut  on  the 
former-type  planers  are  subjected  to  a special  study  as 
certain  practical  limitations  prevent  the  application  of 
the  system  to  this  class  of  gearing  without  modifica- 
tion. ' 

Presented  at  the  spring  meeting  of  the  American  Gear  Manu- 
facturers' Association,  April  22  at  Buffalo,  N.  Y. 


The  principal  qualities  considered  in  arriving  at  this 
system,  arranged  in  the  order  of  their  importance,  are 
quietness  in  operation,  strength  and  durability.  In  re- 
gard to  quietness,  experience  has  shown  that  bevel 
gears  cut  with  a lower  pressure  angle  will  operate 
more  quietly  than  those  with  a higher  one,  other  condi- 
tions being  equal.  There 
are  several  reasons  which 
will  account  for  this:  With 
the  lower  pressure  angle 
a greater  arc  of  action  is  ob- 
tained; any  eccentricity  has 
less  effect;  and  the  radical 
component  of  the  tooth  load 
is  minimized.  Thrust  forces 
also  make  it  desirable  to 
avoid  the  higher  angle,  not 
only  because  of  the  intro- 
duction of  an  axial  or  cone 
thrust  not  present  in  spurs, 
but  also  because  the  major- 
ity of  bevel  gears  are  over- 
hung from  their  supports  so 
that  the  total  load  should 
be  kept  as  low  as  possible. 
For  these  reasons  the  basis 
of  the  system  is  the  use  of 
the  lowest  pressure  angle 
which  will  not  sacrifice 
strength  by  introducing  an 
excessive  undercut. 

It  might  be  well  to  describe  here  what  is  meant  by 
undercut.  In  Fig.  1 is  shown  an  involute  tooth  in  mesh 
with  a rack.  The  tooth  profile  consists  of  two  parts, 
the  involute  curve  which  has  its  origin  at  A and  con- 
tinues to  the  top  of  the  tooth,  and  the  fillet  AB  lying 
between  the  base  and  root  circles.  If  the  rack,  which 
represents  the  generating  tool,  does  not  project  below 
the  point  C,  beyond  which  involute  action  cannot  take 
place,  the  fillet  AB  will  always  lie  outside  of  a radial 
line  OA  drawn  from  the  origin  of  the  involute. 

When  the  rack  tooth  is  made  longer  so  that  it  ex- 
tends below  point  C,  the  condition  shown  in  the  exag- 
gerated form  in  Fig.  2 is  realized.  In  this  diagram 

the  fillet  A'B'  lies  inside  of  a radial  line  O' A’  and  also 

slightly  cuts  away  part  of  the  involute  curve.  An  exam- 
ination of  Fig.  1 shows  that  the  value  for  the  dimension 
DE,  which  is  the  distance  from  C to  the  pitch  line,  is 

equal  to  the  back  cone  radius  DO  X sin’  pressure 

angle.  From  this  we  might  make  a definition  of  under- 
cut by  stating  that  a generated  bevel  gear  tooth  is  said 
to  be  undercut  when  the  dedendum  is  greater  than  the 
back  cone  radius  X sin’  pressure  angle. 

However,  it  can  be  shown  mathematically  that  it  is 
possible  to  exceed  this  value  considerably  before  there 
is  any  appreciable  undercut.  In  fact  for  the  ordinary 
automobile  rear  axle  pinion  having  anywhere  from  ten 
to  thirteen  teeth,  the  dedendum  is  nearly  always  more 
than  this  critical  value,  and  is  sometimes  as  much  as 
100  per  cent  greater.  The  point  at  which  to  limit  the 
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undercut  in  the  present  system  has  been  determined 
by  a study  of  successful  automobile  practice,  because 
that  application  represents  a condition  where  both 
silence  in  operation  and  strength  are  paramount. 

The  10-tooth — 47-tooth,  144  deg.  spiral  bevel  ratio 


FIG.  3— THE  GLEASON  SYSTEM  10-TOOTH— 47-TOOTH 
SPIRAL  BEVEL  RATIO  WITH  141-DEG. 
PRESSURE  ANGLE 


shown  in  Fig.  3 has  a pinion  dedendum  60  per  cent 
greater  than  the  back  cone  radius  X sin1  pressure 
angle,  and  although  the  undercut  is  about  as  great  as 
for  any  tooth  form  in  the  spiral  bevel  system,  it  can- 
not be  called  excessive.  Likewise  the  14-tooth — 16-tooth, 
144  deg.  straight  bevels  in  Fig.  4 represent  as  extreme 
a case  of  undercut  as  will  be  encountered  in  the 
straight  tooth  system,  and  yet  they  have  a tooth  pro- 
file which  is  not  weakened  to  any  great  extent.  The 
same  ratio  with  a 174  deg.  pressure  angle  is  shown  in 
Fig.  5 but  the  strength  of  the  gears  is  increased  less 
than  5 per  cent,  although  the  increase  appears  to  be 
larger. 

The  selection  of  a low  pressure  angle  in  preference 
to  a higher  one  does  not  result  in  a considerably  weaker 
tooth,  as  is  ordinarily  supposed,  for  the  stronger  sec- 
tion of  the  higher  pressure  angle  tooth  is  offset  by  the 
greater  arc  of  action  with  the  lower  angle.  Reference 
to  Figs.  3 and  6 will  make  this  clear. 

In  Fig.  3 a 10-tooth — 47-tooth  ratio  drawn  with  a 


FIG.  4— THE  GLEASON  SYSTEM  14 -TOOTH— 16 -TOOTH 
STRAIGHT  BEVEL  RATIO  WITH  141-DEG. 
PRESSURE  ANGLE 


144  deg.  pressure  angle  is  shown  and  in  Fig.  6 the 
same  ratio  is  laid  out  with  a 20  degree  pressure  angle. 
In  each  case  the  pinion  tooth  at  the  left  is  just  on  the 
point  of  engaging  so  that  the  tooth  at  the  right  is 


carrying  the  full  load.  This  will  be  the  worst  condi- 
tion of  loading  on  each  tooth  as  any  further  movement 
to  the  right  brings  another  tooth  into  contact  with 
consequent  distribution  of  the  load  over  two  teeth,  while 
movement  to  the  left  lowers  the  line  of  application  of 
the  force  toward  the  base  of  the  tooth.  In  this  posi- 
tion the  comparative  strength  of  the  teeth  car.  be  found 
by  passing  a parabola  through  the  intersection,  point  A 
(see  Figs.  3 and  6)  of  the  line  of  action  and  center 
line  of  tooth,  and  tangent  to  the  tooth  profile.  The 
value  of  ( BC )’  AD,  which  is  a measure  of  the 

strangth  can  then  be  obtained. 

For  the  10-tooth — 47-tooth  ratios  shown  in  Figs.  3 
and  6 the  20  deg.  gear  is  about  14  per  cent  stronger 
than  the  144  deg.  but  the  pinions  are  of  equal  strength. 
The  20  deg.  ratio,  however,  is  much  worse  for  case 
hardening  on  account  of  the  narrow  width  of  top  land. 
A pair  of  15  tooth,  144  deg.  and  another  pair  of  15 
tooth,  20  deg.  miter  gears  are  shown  in  Figs.  7 and  8. 
Here  the  20  deg.  gear  is  less  than  10  per  cent  stronger 
than  the  144  deg.  gear. 

This  method  of  calculating  the  strength  is  similar  to 


FIG.  5— A 14-TOOTH— 16-TOOTH  STRAIGHT  BEVEL  RATIO 
WITH  17J-DEG.  PRESSURE  ANGLE 


the  one  used  in  deriving  the  Lewi-  formula,  except  in 
regard  to  the  point  of  application  of  the  load.  The 
Lewis  formula  is  based  on  the  assumption  that  the  load 
is  applied  at  the  end  of  the  tooth,  but  in  modern  gene- 
rating gearing  this  is  a condition  which  practically 
never  occurs.  Prof.  Marx  in  his  experiments  at  Le- 
land  Stamford  University,  found  that  the  force  was 
not  at  the  end  of  the  tooth  when  failure  took  place, 
and  also  proved  that  the  strength  was  increased  as  the 
arc  of  action  became  greater.  From  a consideration  of 
these  conditions,  it  is  evident  that  the  choice  of  a 
144  deg.  instead  of  a 20  deg.  pressure  angle  is  not  made 
at  any  extreme  sacrifice  of  strength,  but  that  for  a 
large  number  of  designs  there  is  very  little  difference 
between  the  two. 

The  question  of  durability  viewed  from  a theoretical 
standpoint  would  seem  to  resolve  itself  into  a problem 
of  obtaining  a minimum  of  sliding  and  a maximum  of 
rolling  motion,  as  it  is  natural  to  assume  that  the  wear 
would  vary  directly  with  the  sliding  action.  But  it  is 
well  known  that  the  greatest  wear  eften  takes  place 
near  the  pitch  point  where  there  is  no  sliding  action. 
This  is  because  the  big  factor  causing  wear  is  unit 
pressure  and  not  sliding  action.  When  the  point  of  con- 
tact is  near  the  pitch  point  all  the  load  is  borne  by  one 
tooth,  while  it  is  distributed  over  two  teeth  near  the 
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beginning  or  end  of  action  with  a consequent  reduction 
of  unit  pressure. 

In  Figs.  7 and  8 that  part  of  the  pinion  profile  which 
will  wear  most  rapidly  is  FG,  because  it  is  forced  to 
carry  the  whole  load.  On  account  of  the  lower  unit 


FIG.  6— A 10-TOOTH— 47-TOOTH  SPIRAL  BEVEL  RATIO 
WITH  20-LEG.  PRESSURE  ANGLE 


pressure  EF  and  GH  wifi  not  wear  as  quickly  even 
though  the  sliding  action  is  higher.  For  this  reason 
no  attempt  has  been  made  in  this  system  to  maintain 
any  predetermined  percentage  of  rolling  action  but 
rather  to  balance  up  between  approach  and  recess  the 
amount  of  rolling  already  fixed  by  the  requirements  of 
quietness  and  strength. 

Wherever  possible,  the  action  during  approach  has 
been  favored  in  order  to  compensate  for  the  change  in 
direction  of  the  friction  component  which  tends  to  in- 
crease the  obliquity  of  the  line  of  action  during  ap- 
proach and  decrease  it  during  recess.  Account  has  also 
been  taken  of  *te  high  velocity  of  sliding  action  which 
occurs  at  the  top  of  long  addendum  pinion  teeth  and 
which,  in  extreme  cases,  has  led  to  abrasion.  Safe 
values  for  this  sliding  action  were  obtained  from  jobs 
in  service  and  the  design  was  regulated  so  that  these 
were  not  exceeded. 

In  establishing  the  various  factors  which  go  to  make 
op  the  system,  the  aim  was  to  arrange  them  in  as 
simple  and  practicable  a form  as  possible  without 
sacrificing  any  of  the  three  principal  qualities  of  quiet- 


*1G.  7— THE  GLEASON  SYSTEM  15-TOOTH  SPIRAL  BEVEL 
MITER  WITH  141-LEG.  PRESSURE  ANGLE 


ness,  strength  and  durability.  In  a non-interchange- 
able  system  like  the  one  here  presented,  any  of  the 
factors  can  be  made  to  vary  for  each  ratio  and  number 
of  teeth.  However,  simplicity  and  the  interests  of 


standardization  are  opposed  to  expressing  these  factors 
as  variable  quantities  where  the  probable  accuracy  of 
the  assumptions  made  in  determining  them  does  not 
warrant  it.  An  example  of  this  is  the  pressure  angle. 

In  a purely  theoretical  system  the  pressure  angle 
might  have  any  value.  However,  the  same  practical 
results  are  obtained  in  this  system,  which  includes  all 
ratios  having  ten  or  more  teeth  in  the  pinion,  with  the 
use  of  three  angles  of  141,  171  and  20  deg.  for  straight 
tooth  bevels  and  of  one  angle  of  141  deg.  for  spiral 
bevels  in  all  except  a few  unusual  cases. 

The  pressure  angle  to  be  used  for  any  given  pair  of 
gears  is  specified  in  Tables  I and  III,  and  has  been 
selected  as  the  lowest  angle  which  avqids  excessive 
undercut.  The  introduction  of  the  pressure  angle  of 
171  deg.,  which  is  not  universally  used,  is  considered 
necessary  in  order  to  live  up  to  the  stated  purpose  of 
developing  a practical  system  Wi.ich  will  give  the  quiet- 
est form  of  tooth  consistent  with  strength  and  wear. 

It  has  been  found  by  experience  that  there  is  a de- 
cided increase  in  noise  when  the  pressure  angle  if 
changed  from  141  deg.  to  20  deg.,  so  that  in  order  nol 
to  compromise  the  system  when  the  undercut  becomes 


FIG.  8— A 15-TOOTH  SPIRAL  BEVEL  MITER  WITH 
20-LEG.  PRESSURE  ANGLE 


too  great  with  141  deg.,  an  intermediate  pressure  angle 
must  be  called  for.  The  angle  of  171  deg.  has  been 
selected  because  it  has  already  been  used  to  quite  an 
extent  by  different  gear  manufacturers.  Although  at 
least  one  pressure  angle  between  141  deg.  and  20  deg., 
which  are  51  deg.  apart,  is  required,  more  are  unneces- 
sary. Any  new  angle  would  not  differ  by  more  than 
11  deg.  from  the  three  selected  angles  of  141,  171  and 
20  deg.  This  change  is  too  small  to  have  any  practical 
effect. 

The  working  depth  of  tooth,  which  has  been  fixed  as 
2.000  in.  -r-  D.P.  for  straight  tooth  bevels  and  1.700  in. 
-r-  D.  P.  for  spirals,  has  been  successfully  used  for  a 
number  of  years.  For  the  average  spiral  angle  of 
about  30  deg.,  the  normal  pitch  is  approximately  85 
per  cent  of  the  linear  so  the  normal  section  of  a spiral 
tooth  will  have  about  the  same  proportion  as  a straight 
tooth. 

Originally  the  working  depth  for  both  straight  and 
spiral  bevels  was  made  to  equal  2.000  in.  D.P.,  but 
some  years  ago  the  depth  for  spiral  bevels  was  de- 
creased to  85  per  cent  of  this  amount  because  the  top 
of  the  tooth  on  the  normal  was  too  thin  and  gave  rise 
to  hardening  troubles.  Stubbing  the  tooth  more  than 
85  per  cent  decreased  the  arc  of  action  and  gave  a 
noisier  gear. 
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It  would  be  desirable  from  a standpoint  of  standardi- 
zation to  use  the  same  working  depth  for  straight  tooth 
bevels  as  for  spirals,  but  after,  considerable -experiment- 
ing along  this  line,  it  was  found  that  straight  bevels 

TABLE  I— FORMULAS  FOR  GENERATED  STRAIGHT  TOOTH 
BEVEL  GEARS.  OPERATING  AT  RIGHT-ANGLES 
WHERE  THE  PINION  IS  THE  DRIVER 
AND  HAS  TEN  OR  MORE  TEETH 


Wbrking  Depth  ^ 

Full  Depth 
Pressure  Angle 

Ratios  having  14  or  more  teeth  in  pinion J4l  oleg. 

Ratios  15-15  to  15-24 -nideg.  Ratios  15-25  and  higherl4l  n 

Ratios  12-12  and  higher Ill  • 

Ratios  I l-ll  to Il-l4-?0deq. Ratios  11-15  and  higher  III  " 

Ratios  10-10  and  higher.; 20  » 

Addendum 

Addendum  of  j^^-dddendum^for  I D.P.  (from  table) 
Addendum  of  pinton.jL^T—  addendum  of  gear 
Oedendum 

Dedendum  of  gear  - -Zj^-addenolum  of  gear 

Oedendum  of  pinion  - addendum  of  pinion 

Circular  Thichnese 

Circular  thickness  of  gear  for  all  ratios  using  14^  deg. 

* addendum  of  gear)-;^  * from  table) 
Circular  thickness  of  gear  for  all  ratios  using  llj  deg- 
+<06x  addendum  of  gear-jjp  (fronl  table) 

Circular  thickness  of  gear  for  all  ratios  using  20  deg. 

2$FV<o.7  * addendum  of  geart-^from  table) 

Circular  thickness  of  pinion  forWldeg,  lljdeg,  or  20  deg. 
■w  -circular  thickness  of  gear  j 


TABLE  II— VALUES  FOR  STRAIGHT  TOOTH  BEVEL  GEARS 

ADDENDA  FOR  1DP 

7t>  obtain  addendum  aeled  from  table  value  corresjjpridtnQ 
to  ratio  given  -by  lho  formula 

Ratio  = ^urT|ber  °f  leelh  m gear 
Humber  of  ieelh  in  pinion 
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|HmnffeEg| 

HIlflH&IIsill 

IlfMIWF-lfcTOl 
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liavimuiEal 

iPKirCTgal 

inLHnLctr.Tiil 
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llElMiCTlI 
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iKitRlfeSlI 
|nc;irrr4P#tVil 


EHEBl 
hzhoehess 

EHEEHE25) 

ICMIlUMkZM 
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n?eirw»naTii 

oearsaci:*! 

P53fr.^r;.:.] 

[EanRJiffiu 
11-^1  rkir j 
KBEZarSil 


ISdtjeJWW 

aagsaESI 

RraieaRvi 

Einre.'HTii 

EE-ffHEffJ 

Etsaranc^j 

KMF&HI-Vo 

Ef.1?  CRIES! 
PWSSICtr*: 


VALUES  OFK  FDR  CIRCULAR  THICKNESS  FCKMUIA 
Select  value  corresponding  to  number  of  teeth  in  pinion  and 
ratio  given  by  above  formula 


Values  o 


in.  (which  is  0.06  X circular  pitch) . This  is  the  minimum 
amount  which  experience  shows  is  necessary  for  the 
average  job  to  insure  against  any  bottoming  of  the 
teeth.  In  the  past,  0.06  X circular  pitch  was  used  and 

TABLE  III— FORMULAS  FOR  GENERATED  SPIRAL  BEVEL 
GEARS  OPERATING  AT  RIGHT-ANGLES  WHERE 
THE  PINION  IS  THE  DRIVER  AND  HAS 
TEN  OR  MORE  TEETH 


Working  Depth  !^' 

Full  Depth 
Preeeure  Angle 


Addendum 

Addendum  of  gear-  ! 


jm  for  I D.P.  < from  table 


Addendum  of  pinion  addendum  of  gear 

Oedendum 

Dedendum  of  gear  - -:QTr“  addendum  of  gear 


Dedendum  of  pinion  1 


“addendum  of  pinion 


Circular  Thickness 


Circular  thickness  of  gear  for  all  ratios  using  I4»  deg. 

“T3i^  * <06  x addendum  of  gear)-^  ^™l  table) 
Circular  thickness  of  gear  for  all  ratios  using  ITideg 
*Trp6’  + t°Tx  addendum  of  gear>-^,  <from  tab'e> 
Circular  thickness  of  pinion  for  l4^deg.or  I7l  deg 
-circular  thickness  of  gear 


was  found  to  be  insufficient,  while  0.07  X circular  pitch 
which  was  also  tried  out  was  more  than  required. 

The  method  followed  in  proportioning  the  addendum 

TABLE  IV— VALUES  FOR  SPIRAL  BEVEL  GEARS 

ADDENDA  FOR  1DP 

Tb  obtam  addendum  select  from  table  value  corresponding 
to  ratio  given  by  the  formula: 

Ratio  - ^bCT^fecthin^L, 

number  oj  teem  m pinion 
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Ratios 
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HHE3ES 
RKilEf^vCl.V 
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VALUES  or  K FDR  GROIAR  THICKNESS  rORKLUC 
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having  an  85  per  cent  stub  tooth  were  noticeably  noisier  and  dedendum  was  to  adjust  them  until  the  amount  of 


in  running  than  similar  gears  with  the  full  depth  tooth. 
Consequently,  the  standard  of  in*  has  been  retained 
for  straight  tooth  bevels. 

0 188 

The  bottom  clearance  specified  in  the  system  is  g-p- 


sliding  during  approach  was  about  the  same  or  slightly 
less  than  the  sliding  action  during  recess.  This  also 
had  the  effect  of  making  the  arc  of  recess  greater  than 
the  arc  of  approach,  which  is  very  desirable,  since  the 
recess  action  is  quieter  than  that  of  the  approach.  To 
obtain  these  conditions  it  was  necessary  to  decrease 
the  gear  addendum  and  increase  the  pinion  addendum 
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as  the  ratios  of  the  numbers  of  teeth  in  the  gear  and 
pinion  became  greater.  These  values  of  addendums  for 
gear  and  pinion  were  originally  worked  out  for  each 
ratio  and  number  of  teeth,  and  from  an  examination 
of  them  it  was  found  possible  to  make  an  arrangement 
in  a simple  tabular  form  according  to  the  ratios  as 
shown  in  Tables  II  and  IV,  without  any  sacrifice  of 
practical  qualities. 

Circular  thicknesses  were  found  entirely  by  making 
enlarged  layouts  in  which  the  teeth  were  balanced  up 
partly  on  a width  of  top  land  and  partly  on  a strength 
basis.  The  formulas  given  in  Tables  I and  III  were 
worked  out  so  that  they  would  give  the  same  results  as 
were  obtained  from  the  layouts. 

In  conclusion  it  can  be  said  that  this  system  is  not 
something  new  or  untried  but,  in  the  case  of  spiral 
bevels  at  least,  it  is  represented  in  practice  by  a large 
number  of  very  satisfactory  jobs.  It  also  checks  up 
closely  with  successful  straight  tooth  bevel  gear  prac- 
tice although  the  long  and  short  addendum  tooth  has 
not  been  used  as  universally  for  straight  tooth  bevels 
as  for  spirals.  The  system,  as  presented,  represents 
in  a simple  and  usable  form  an  intensive  study  of  the 
question  of  bevel  gear  tooth  design,  treated  from  both 
a practical  and  theoretical  standpoint. 

It  might  not  be  out  of  place  here  to  express  the 
opinion  that  a standard  non-interchangeable  system 
is  needed  for  spur  gears,  possibly  along  similar  lines  to 
the  one  just  presented.  In  fact  such  a system  should 
be  of  as  great  importance  as  a standard  interchange- 
able system  since  a large  proportion  of  spur  gears,  like 
bevels,  are  intended  to  operate  in  pairs  only.  The 
concessions  made  to  allow  interchangeability  are  so 
great  that  the  case  of  the  non-interchangeable  gear 
should  be  granted  as  much  consideration  for  a standard 
system  as  is  given  to  the  interchangeable  gear. 

Romances  of  Metal  Working — 

The  Sagas  of  Volund  and  His  Sword 

By  H.  H.  Manchester 

One  of  the  most  famous  series  of  Norse  Sagas  has  to 
do  with  Volund,  the  smith,  and  his  magic  sword,  Gram. 

Volund  and  his  two  brothers  were  famous  smiths  in 
the  days  of  the  early  gods.  As  they  kept  the  smithy 
ringing  with  their  blows,  they  accompanied  them  with 
this  song: 

“Tick,  tack,  tock,  tick,  tack,  tay. 

Hey,  merry  comrades,  hammer  away: 

When  the  iron’s  hot  and  the  sparks  do  fly. 
Something  comes  of  it  by  and  by.” 

Nothing  was  too  wonderful  for  them  to  forge.  One  of 
Volund’s  masterpieces  was  a marvelous  sword,  Gram, 
of  which  he  had  learned  the  secret  among  the  black 
dwarfs,  who  forged  the  sword  of  Freyer.  He  forged 
and  broke  it  over  and  over  many  times  until  it  had  such 
a temper  that  it  could  not  be  broken  by  mortal  strength. 
The  edge  itself  he  tempered  with  elf  powder  and 
dragon’s  blood  until  it  would  cut  through  anything. 

Not  long  after  the  sword  was  made  the  brothers  saw 
three  beautiful  Valkyries  bathing,  with  their  white 
wings  laid  aside  on  the  beach.  Seizing  the  wings  they 
persuaded  the  maidens  to  remain  and  be  their  wives. 
This  endured  for  seven  years,  during  which  period 
Volund  forged  numberless  precious  ornaments  for  his 
wife,  Alvit,  or  All  White.  At  the  end  of  this  time  the 
Valkyries  took  their  wings  and  flew  away,  but  in  the 


meantime  Volund  had  learned  to  forge  wings  with 
which  he  could  fly. 

The  other  brothers  went  in  search  of  their  wives,  but 
Volund  remained , because  All  White  had  left  him  a 
magic  ring  which  he  had  made,  to  which  she  must 
sooner  or  later  return. 

While  asleep,  Volund  was  overpowered  by  King 
Nidud,  of  Sweden,  and  carried  away  into  slavery  to- 
gether with  all  his  treasures.  The  sinews  of  his  legs 
were  cut,  and  he  was  set  to  work  forging  marvelous 
ornaments  and  weapons  for  the  king.  In  the  meantime, 
however,  he  stealthily  forged  himself  wings  like  those 
of  the  Valkyries. 

Not  long  afterward  the  king  brought  in  his  magic 
sword.  Gram,  to  be  refurbished.  Volund  secretly 
fashioned  a duplicate  of  it  and  gave  it  to  the  king  in- 
stead. Then  in  revenge  he  killed  the  two  younger 
children  of  the  king,  made  love  successfully  to  the  king’s 
daughter,  and  putting  on  his  wings,  and  taking  his 
sword  and  the  ring  for  All  White,  mounted  the  top  of 
the  castle,  and  after  taunting  the  king  with  what  he 
had  done,  flew  away  to  find  his  wife. 

The  subsequent  fortunes  of  this  sword  run  all  the 
way  through  the  story  of  the  Nibilungens  and 
Wagner’s  operas,  and  were  even  said  to  have  been 
traced  down  to  our  own  country. 

Odin,  the  king  of  the  Norse  gods,  gave  this  sword  to 
Sigmund,  who  used  it  to  revenge  the  murder  of  his 
family  by  Siggeir  and  the  Goths. 

When  Sigmund’s  time  had  come,  Odin  himself  had  to 
appear  on  the  battle  field  and  break  the  sword  before 
Sigmund  could  be  defeated.  His  young  wife,  however, 
gathered  up  the  pieces  of  the  sword  and  carried  them 
with  her  to  another  kingdom. 

When  Sigmund’s  son,  Sigurd,  was  a young  man, 
Begin,  another  smith,  urged  him  to  go  against  Fafnir, 
a dragon  who  guarded  a great  treasure.  For  this  pur- 
pose Regin  forged  one  sword  after  another,  but  Sigurd 
broke  them  with  ease.  He  then  thought  of  the  pieces  of 
his  father’s  sword  which  had  been  saved  by  his  mother. 
He  brought  them  out,  and  they  were  welded  together 
by  Begin.  To  try  this  weapon  Sigurd  struck  it  upon 
the  anvil,  and  was  amazed  to  see  that  it  cleft  the  iron 
anvil  from  top  to  bottom.  With  it  he  slew  Fafnir  the 
dragon  and  obtained  the  treasure. 

After  this  Sigurd,  who  appears  in  Wagner’s  opera 
as  Siegfried,  journeyed  to  awake  Brunhild  the  beautiful 
Valkyrie,  who  had  been  condemned  to  sleep  until  a man 
without  fear  should  rescue  her.  Her  castle  was  entirely 
surrounded  by  flames,  but  the  sword  cut  through  them 
as  easily  as  it  did  through  iron.  Later  Sigurd  was  en- 
chanted by  Grimhild,  queen  of  the  Nibilungens,  and 
married  her  daughter  Gudrun,  aiding  her  son  Gunar  to 
gain  Brunhild  as  his  wife.  This  brought  about  a situa- 
tion which  could  only  end  in  tragedy. 

The  sword  descended  to  Attila  and  accounted  for  his 
victories.  The  legend  runs  that  it  later  came  into  the 
possession  of  Charles  IX  of  Sweden,  then  of  Peter  the 
Great  of  Russia,  then  Gustavus  Adolphus  of  Sweden,  and 
finally  Frederick  the  Great.  In  each  case  it  was  sup- 
posed to  have  made  its  possessor,  though  he  did  not  know 
it,  unconquerable  while  he  held  it.  It  was  even  reported 
that  it  was  sent  by  Frederick  the  Great  to  Washington 
with  the  message:  “From  the  world’s  oldest  to  its 
greatest  general,”  and  in  later  years  Congress  actually 
purchased  one  of  the  swords  left  by  Washington  on  the 
assumption,  which  was  perhaps  mistaken,  that  it  had 
been  sent  to  him  by  Frederick  the  Great. 
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Automotive  Service  Methods  and  Equipment 

XI.  Simplicity  and  Efficiency  in  Service  Tools — Facing  Valves — 

A Connecting-rod  Fixture — Lapping  Cylinder  Bores 

By  HOWARD  CAMPBELL 

Western  Editor,  American  Machinist 


IT  IS  frequently  found  that  the  efficiency  of  a tool 
increases  in  proportion  to  the  simplicity  of  its  con- 
struction and  the  ease  with  which  it  is  operated. 
1 The  equipment  of  the  service  plant  of  the  Chicago  dis- 


FIG.  1.  FIXTURE  FOR  VALVE  FACING 


In  Fig.  1 is  shown  a fixture  for  holding  and  driving 
a valve  while  the  seat  is  being  faced.  The  necessity 
for  such  a fixture  arises  from  the  fact  that  the  end  of 
the  valve  stem  is  centerless.  The  fixture  is  made  of 
cast  iron  and  has  a taper  shank  turned  on  the  back  side, 
which  makes  it  possible  to  hold  it  in  the  spindle  of 
the  lathe.  A central  hole  is  drilled  in  the  face,  to 
receive  the  end  of  the  valve  stem,  as  shown.  A steel 
pin  -h  in.  in  diameter  is  driven  or  screwed  into  the  face 
of  the  fixture,  about  li  in.  from  the  center,  which 
serves  to  drive  a pin  inserted  in  the  hole  in  the  valve 
stem,  thus  turning  the  valve  with  the  spindle. 

The  method  of  testing  a connecting  rod  for  straight- 
ness is  shown  in  Fig.  2.  The  shaft  by  which  the  large 
end  of  the  rod  is  held  in  the  fixture  is  of  the  same 
diameter  as  the  crankshaft.  A finished  surface  can  be 
seen  at  A,  against  which  the  operator  is  holding  the 
steel  block  shown  at  A in  Fig.  3.  A pin  that  has  been 
ground  to  a push  fit  in  the  wristpin  hole  is  inserted  in 
the  hole  and  aligned  with  the  ends  of  the  block.  The 
center  of  the  block  has  been  milled  out  so  that  the  rod 


FIG.  2.  TESTING  A CONNECTING  ROD  FOR  TWIST.  FIG.  3.  TESTING  A CONNECTING  ROD  FOR  STRAIGHTNESS 

FIG.  4.  TESTING  WRISTPIN  HOLE  FOR  SQUARENESS 


FIG.  5.  METHOD  OF  HANDLING  MOTORS 

tributors  for  the  Studebaker  Corporation  includes  a 
number  of  tools  that  would  come  under  this  classifica- 
tion, some  of  which  are  described  herewith. 


will  not  interfere.  If  there  is  any  twist  in  the  rod, 
it  can  be  instantly  detected. 

A piston  is  now  assembled  to  the  rod  and  aligned 
with  the  steel  block  shown  at  B in  Fig.  3.  If  the  rod 
is  bent  or  twisted,  the  small  end  of  the  bar  C is  inserted 
in  the  wristpin  hole  and  the  rod  is  straightened.  The 
wrench  shown  at  D is  used  to  tighten  the  bearing  cap 
bolts. 

In  case  there  is  any  doubt  as  to  whether  the  wristpin 
hole  is  square  with  the  axis  of  the  piston,  it  is  tested 
on  the  gage  shown  at  A in  Fig.  4.  This  gage  consists 
of  a steel  block  with  a plane  surface,  in  the  center  of 
which  is  a pin  of  the  proper  diameter  for  a running 
fit  in  the  wristpin  hole.  The  piston  is  placed  on  this 
pin  and  if  the  hole  is  not  square  with  the  axis,  it  can 
be  instantly  detected  by  the  light  that  will  shine 
through  under  one  end  of  the  piston. 

A very  common  method  of  handling  motors  is  to 
screw  an  eye-bolt  into  one  of  the  spark  plug  holes  and 
then  hook  into  the  eye-bolt  with  a chain  block.  This 
throws  the  weight  of  the  motor  entirely  on  to  the 
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FIG.  6.  VALVE  GUIDE  ASSEMBLING  TOOL 

threads  of  one  hole.  In  this  plant,  however,  a method 
has  been  devised  whereby  the  weight  of  the  motor  is 
distributed  over  four  holes,  greatly  reducing  the  pos- 
sibility of  damage  to  any  one  of  them.  Eyebolts  are 
screwed  into  each  of  the  four  holes,  two  at  each  end 
of  the  motor,  and  each  pair  of  holes  is  connected  by 
a small  shaft,  as  shown  at  A in  Fig.  5.  These  small 
shafts  are  then  attached  to  a larger  shaft  as  shown, 
the  larger  shaft  being  in  turn  pinned  through  the 
center  to  a block  into  which  a ring  has  been  forged. 

A tool  for  assembling  valve  guides  to  a cylinder 
block  is  illustrated  in  Fig.  6.  This  is  nothing  more  nor 
less  than  an  ordinary  jack  which  has  been  converted 
to  this  use  by  the  simple  process  of  attaching  a rod  to 
the  bottom  end  of  the  screw.  The  rod  is  small  enough 
to  slide  through  the  valve  stem  hole  in  the  valve  guide, 
and  long  enough  so  that  when  the  tool  is  set  on  the 
top  of  a cylinder,  the  rod  will  extend  down  through 
the  cylinder  far  enough  to  allow  a valve  guide  to  be 
placed  on  the  rod  with  room  for  a nut  to  be  screwed 
on  the  end  to  hold  the  guide.  The  simple  operation 
of  “raising”  the  jack,  by  operating  the  handle 


FIG.  7.  POLISHING  A CYLINDER  BORE 


up  and  down,  then  draws  the  valve  guide  into  the  hole. 
This  tool  has  an  advantage  over  some  of  the  tools  that 
have  been  placed  on  the  market  for  this  purpose,  in 
that  it  pulls  the  guide  straight  in  without  the  neces- 
sity of  the  rod’s  turning  in  the  guide.  The  rod  is 
attached  to  the  screw  by  threading  one  end  and  screwing 
it  into  a tapped  hole  in  the  bottom  end  of  the  screw. 

The  operator  shown  in  Fig.  7 is  polishing  a cylinder 


FIG.  8.  LAPPING-IN  A PISTON 


FIG.  9.  TESTING  AN  AXLE  FOR  STRAIGHTNESS 

bore  with  a wooden  piston  which  has  been  covered  with 
abrasive  cloth.  The  piston  is  held  by  a pin  through  an 
eye  in  the  end  of  the  shaft  and  the  tool  is  being  oper- 
ated by  means  of  an  electric  drill.  The  grade  of  abrasive 
cloth  used  is  varied  according  to  the  amount  of  polish- 
ing necessary,  a coarse  grade  being  used  at  first  if 
much  polishing  is  to  be  done,  and  crocus  cloth  being 
used  to  finish  the  operation.  This  method  is  frequently 
employed  to  make  a bore  the  same  diameter  throughout 
its  entire  length,  in  cases  where  the  piston  has  worn 
the  cylinder  larger  at  one  end  than  at  the  other. 

After  the  high  spots  have  been  polished  out  of  the 
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cylinder  bore,  it  may  be  necessary  to  lap  the  piston  “in” 
so  that  it  will  be  an  easy  sliding:  fit.  A T-handle  is 
used  for  this  operation,  an  eye  in  the  end  of  the  shaft 
allowing  the  piston  to  be  attached  by  means  of  a wrist- 
pin.  Abrasive  and  oil  are  used  to  lap  the  bore  until 
the  piston  will  slide  easily.  This  tool  is  shown  in  Fig.  8. 

One  form  of  gage  used  to  test  an  axle  for  straight- 
ness is  illustrated  in  Fig.  9.  That  part  of  the  gage 


indicated  at  A is  a straight  bar  that  extends  clear 
across  and  rests  on  the  rim  of  the  opposite  wheeL 
When  the  shoulder  B is  resting  against  the  side  of  the 
rim,  the  point  C should  just  touch  the  side  of  the  rim 
at  its  highest  poiiit.  If  there  is  a gap  between  the  side 
of  the  rim  and  either  the  shoulder  or'  the  point,  the 
wheel  is  not  vertical.  The  point  C is  adjustable,  but 
is  never  moved  after  being  set  even  with  the  Bhoulder. 


Power  Transmission  in  the 
Machine  Shop 

By  F.  P.  Terry 

Belfast,  Ireland 

A few  days  ago  I was  asked  why  it  is  that  in  about 
nine  out  of  ten  machine  shops  one  finds  wobbling  pul- 
leys and  shafting,  slipping  belts  and  occasionally  belts 
made  up  of  odd  pieces  of  various  kinds  of  belting  such 
as  balata,  cotton,  rubber  and  leather,  while  in  nine  out 
of  ten  textile  works  the  opposite  is  to  be  found,  shafting 
bright  and  true,  pulleys  painted  and  running  true,  bear- 
ings clean  and  with  neat  drip  pans  to  collect  any  oil  that 
may  escape  the  bearings. 

I had  to  admit  that  there  was  a good  deal  of  truth 
in  what  my  friend  said,  but  to  explain  the  cause  is 
difficult  unless  we  put  it  down  to  sheer  neglect.  We 
cannot  say  ignorance  because  in  many  cases  the  worst 
offenders  are  the  very  firms  who  have  started  up  with 
the  beautiful  arrangements  referred  to  and  found  in 
the  textile  mills. 

One  important  factor  is  that  very  often  line  shafting 
and  the  care  of  it  is  in  the  charge  of  a millwright 
department  that  is  quite  content  so  long  as  things  keep 
moving,  and  the  machine  shop  foreman  finds  his  com- 
plaints neglected  or  ignored  altogether,  with  perhaps 
a gentle  reminder  to  “mind  his  own  business.” 

The  purchasing  of  belting  is  frequently  entirely  in 
the  hands  of  a buyer  or  purchasing  agent,  who  buys 
entirely  on  price  because  it  is  the  only  thing  he  knows 
about.  Usually  the  machine  shop  foreman  can,  as  a 
special  concession,  specify  the  type  of  belting  to  buy, 
but  whether  it  is  leather,  balata  or  any  other  kind 
he  has  to  put  up  with  the  cheapest  obtainable. 

The  above  conditions  are  a moderate  representation 
of  what  existed  in  a shop  that  I took  charge  of  a 
few  years  ago,  and,  after  tackling  some  of  the  most 
pressing  problems  directly  affecting  the  output,  I began 
to  look  at  the  things  above.  This  brought  me  up 
against  the  foreman  millwright  whose  principal  argu- 
ment was  that  things  had  been  all  right  for  the  last 
twenty  years  and  he  was  for  leaving  well  enough 
alone;  but  after  a good  deal  of  noise  about  the  noise 
above,  I got  a millwright  under  my  own  charge  who 
also  took  charge  of  machine  tool  repairs.  My  next 
trouble  was  with  the  purchase  of  belting,  which  proved 
a difficult  matter,  because  the  buyer  was  on  the  office 
staff  and  not  so  easy  to  get  at;  also  because  of  the 
fact  that  there  is  no  definite  standard  in  belting  as  in 
other  furnishings.  Even  the  best  manufacturers  make 
two  or  three  grades  and  the  purchasing  agent  who 
buys  on  price  can  always  be  accommodated,  and  in  my 
opinion  is  very  much  to  blame  for  the  many  types  of 
poor  belting  manufactured  today.  In  my  case  the  belt- 
ing used  was  the  poorest  quality  imaginable  and  was  no 
sooner  on  the  pulleys  than'  it  developed  the  proverbial 


“dog’s  hind  leg”  shape.  I remember  well  the  starting 
up  of  a Landis  universal  grinding  machine,  the  last 
place  in  the  world  on  which  to  put  a belt  of  this 
variety.  It  was  a case  of  a different  belt  or  sending 
the  machine  back  to  the  makers.  I also  gave  a per- 
sonally conducted  tour  round  a few  more  belts  that 
were  busy  slap  banging  the  belt  forks  as  their  main 
object  in  life.  This  resulted  in  the  selection  and  pur- 
chase of  all  belting  for  my  own  use  passing  into  my 
hands.  Everything  now  appeared  to  be  smooth  sailing, 
but  I very  soon  discovered  I had  a great  deal  to  learn 
and  I was  greatly  surprised  at  the  amount  of  power 
lost  and  the  excessive  wear  of  bearings  that  can  accrue 
from  shafting  that  is  out  of  line  or  not  properly  sup- 
ported by  bearings. 

Regarding  belting,  I got  many  surprises.  I read 
all  I could  find  about  it  in  back  numbers  of  the 
American  Machinist  and  other  journals  and  found 
that  if  one  wanted  to  get  a certain  speed  from  a driven 
pulley,  belt  thickness  had  to  be  calculated  with  the 
pulley  diameters  and  the  substitution  of  different  thick- 
nesses of  belt  changed  the  speeds;  that  badly  twisted 
leather  belting  could  be  coiled  tightly  on  a wood 
mandrel,  placed  in  a chuck  and  faced  up,  after  whicn, 
although  reduced  in  width,  it  would  do  considerable 
service.  I also  found  that  running  leather  belts  in 
the  right  direction  with  the  lap  joints  made  a very 
great  difference  to  the  life  of  the  joints  and  that  leather 
belting  made  of  pieces  over  4 ft.  6 in.  long  could  be 
consigned  to  the  class  known  as  second-rate.  In  my 
own  case  I returned  any  over  this  length  to  the  makers. 

Up  to  this  time  I had  no  faith  in  any  belting  other 
than  leather,  but  studying  the  subject  I found  that 
for  motor  drives  where  the  motors  are  placed  on  side 
rails  and  free  from  belt  forks,  endless  balata  belts 
are  hard  to  beat  and  are  also  easy  to  make;  an  intel- 
ligent beltman  after  one  lesson  can  do  the  job  satisfac- 
torily. I also  found  that  wide  thin  belts  were  preferable 
in  most  cases  to  narrow  thick  ones,  and  that  belts 
subject  to  sudden  reversal  on  machines  such  as  turret 
lathes  had  a very  short  life  when  reversal  took  place 
from  the  countershaft,  but  that  turret  lathes  reversed 
from  the  headstock  did  not  have  the  same  affect. 

These  and  many  other  little  matters  kept  me  very 
busy  for  some  months,  but  I was  content  in  my  own 
mind  that  the  job  was  worth  doing.  At  the  end  of  the 
first  year  I was  brought  on  the  carpet  by  the  buyer 
to  explain  why  I had  expended  nearly  two  hundred 
pounds  more  in  belting  than  ever  had  been  spent  in  one 
year  before,  but  very  little  explanation  was  necessary, 
in  fact,  before  the  end  of  another  year  I was  asked  to 
take  over  control  of  the  shafting  and  belting  for  the 
whole  works,  which  I did  to  the  satisfaction  of  every- 
one concerned,  more  particularly  myself,  as  I felt  that 
in  this  one  item,  so  often  neglected  in  many  shops, 
I was  earning  my  salary. 
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Methods  of  Machine  Tool  Design 

Beginning  Fourth  Section  on  Belting  and  Belting  Applications— Belting  Specifications, 
Elementary  Principles,  Kinds— Round  Belts,  Crossed  and  Quarter-turn  Belts 

By  A.  L.  DeLEEUW 


IT  IS  not  the  intention  in  these  chapters  to  repeat 
statements  or  to  give  information  which  may  be 
found  in  many  standard  works  existing  at  the  pres- 
ent day.  Nevertheless,  it  will  be  necessary  to  point 
out  some  of  the  most  important  features  of  some  of 
the  elements  used  in  machine-tool  construction  and  to 
discuss  their  advantages  and  disadvantages. 

Considering  belts  and  belt  drives  we  should  look  at 
them,  in  the  first  place,  as  means  for  power  transmis- 
sion and  then  note  the  limitations  of  such  arrangements 
when  applied  to  machine  tools.  There  are  single, 


FIG.  81.  METHOD  OF  JOINING  CANVAS  BELT 


double  and  triple  belts.  The  belts  we  are  most  familiar 
with  are  made  of  oak-tanned  leather.  The  very  fact 
that  we  are  so  familiar  with  this  class  of  belts  is  a 
disadvantage  because  we  naturally  take  for  granted 
that  this  kind  must  be  used  in  all  cases  where  a belt 
is  applied  to  a machine  tool. 

However,  there  are  other  kinds  which  have  marked 
advantages  in  certain  cases.  For  instance,  though  in 
the  majority  of  machine-tool  drives  the  oak-tanned 
leather  is  perhaps  the  best,  in  cases  like  planer  drives 
where  the  belt  must  repeatedly  pick  up  a load  and  start 
it  in  a very  short  period  of  time  from  a condition  of 
rest  to  a condition  of  full  speed  oak^snned  leather  is 
not  the  best  for  the  purpose.  The  unavoidable  slippage 
in  this  case  has  a tendency  to  burn  the  surface  in  con- 
tact with  the  pulley.  In  such  cases  chrome  leather 
should  be  used,  notwithstanding  that  it  is  not  quite  as 
strong  as  oak-tanned  leather. 

There  are  many  cases  in  the  heavier  machine  tools 
where  it  is  not  advisable  to  use  a very  wide  belt  and 
yet  where  we  must  provide  sufficient  strength  of  belt 
to  transmit  a large  amount  of  power.  This  could 
be  done  by  using  a triple  or  even  a quadruple  belt, 
but  in  doing  so  we  would  need  very  large  pulleys  on 
account  of  the  great  thickness.  In  such  cases  a belt 
made  up  of  leather  and  hard  rawhide  should  be  used. 
The  rawhide  is  cemented  between  two  layers  of  oak- 
tanned  leather  and  is  much  thinner  than  either  layer. 
As  the  unyielding  layer  of  rawhide  is  in  the  center, 
it  does  not  materially  affect  the  flexibility  of  the  belt, 
but  it  adds  very  much  to  its  strength.  The  strength 
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of  this  rawhide  is  20,000  lb.  per  square  inch  section 
as  compared  to  6,000  lb.  for  oak-tanned  belt.  Where 
belts  have  to  transmit  a large  amount  of  power,  and  at 
the  same  time  may  have  to  withstand  a great  amount 
of  slippage,  chrome  leather  with  rawhide  in  the  center 
meets  the  condition.  There  are  cases  where  a chrome 
leather  belt,  though  properly  meeting  the  condition  of 
slippage,  is  not  quite  strong  enough  for  the  purpose. 
In  such  cases  a double  belt  is  made  up  of  one  layer 
(the  one  next  to  the  pulley)  of  chrome  leather  and  an 
outside  layer  of  oak-tanned  leather. 

There  are  cases  where  rubber  belts,  and  others  where 
camel’s  hair  or  fabric  belts,  give  the  best  service. 
However,  as  such  cases  are  exceedingly  rare  in 
machine-tool  drives  we  will  confine  ourselves  to  the 
statement  that  rubber  belts  give  good  satisfaction 
where  a great  deal  of  cast-iron  dust  is  present  in  the 
atmosphere,  which  is  very  apt  to  neutralize  the  grease 
in  a leather  belt.  Camel’s  hair  belting  is  particularly 
adapted  to  moist  and  hot  places,  and  it  is  but  seldom 
that  machine  tools  are  found  in  such  locations. 

Canvas  belting,  especially  of  the  endless  variety,  is 
used  for  light  and  high-speed  drives,  such  as  for 
spindles  of  internal  grinding  machines.  In  such  cases 
the  belt  should  be  impregnated  with  some  gum  or  other 
substance  which  will  produce  an  adhesive  surface. 
Canvas  belting  has  also  been  used  for  the  drive  of  very 
light  machinery  and  gives  good  satisfaction.  It 
stretches  little  or  not  at  all  and  consequently  does  not 


FIG.  32.  METHOD  OF  CUTTING  SPIRAL  STRIP 
FOR  ROUND  BELTING 

require  to  be  taken  up.  Its  chief  drawback  is  that 
there  is  no  good  belt  fastener  in  existence  which  meets 
the  requirements  of  canvas  belts,  and  that  either  the 
two  ends  of  the  belt  must  be  stitched  together  in 
position  or  else  the  two  loose  ends  must  be  turned 
over  before  a metallic  fastener  is  introduced.  This 
has  the  tendency  to  cause  a thick  portion  in  the  belt 
where  the  joint  is  made.  (See  Fig.  81.)  The  loose 
flaps  A and  A are  apt  to  cause  trouble,  and  for  that 
reason  should  be  stitched  to  the  main  portion  of  the 
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belt,  as  shown  in  the  illustration.  There  is  no  reason 
why  canvas  belts  should  be  recommended  except  on 
account  of  their  cheapness,  and  whether  such  belts  are 


PIG.  33.  RIGHT  AND  WRONG  WAT  OP  APPLYING  BELT. 

FIG.  34.  CROSSED  BELT 

fc  

actually  cheaper  in  the  long  run  remains  yet  to  be 
established. 

Practically  all  belts  are  flat,  but  now  and  then  a 
round  belt  is  used.  Such  belts  are  only  useful  where 
the  work  is  very  light.  Due  to  the  way  they  are  made, 
round  belts  lack  uniformity.  The  strips  of  leather 
which  are  cemented  together  to  make  a flat  belt  are 
always  cut  lengthwise  of  the  hide,  or  rather,  center 
{that  portion  of  the  hide  which  should  be  used  for 
belting).  These  strips  do  not  all  have  the  same  qual- 
ities. Strength,  stretch,  flexibility,  and  adhesive 
quality  vary  with  the  distance  of  the  strip  from  the 
center  of  the  hide  (line  of  backbone),  and  there  is  even 
a certain  lack  of  uniformity  in  different  parts  of  one 
strip,  depending  on  whether  that  part  is  near  the 
shoulder  or  near  the  tail.  However,  these  differences 
are  not  excessive  and,  in  any  case,  cannot  be  avoided. 

On  the  other  hand,  a round  belt  is  usually  cut  by 
going  around  the  leather  (center)  in  a spiral.  (See 
Fig.  32.)  Thus  some  parts  of  the  belt  are  lengthwise 
and  other  parts  crosswise  of  the  hide.  This  causes 
a great  lack  of  uniformity,  making  the  crosswise  parts 
very  weak.  As  a result,  a round  belt  stretches  unduly 
and  cannot  be  heavily  loaded. 

When  three  or  more  round  belts  are  twisted  together 
they  are  more  reliable,  but  cause  some  trouble  in 
making  a proper  joint  or  fastening.  Such  a belt 
may  be  useful  when  there  is  not  sufficient  room  for  a 
flat  belt;  the  grip  of  a round  belt  in  a V-rimmed 
pulley  being  much  greater  than  that  of  a flat  belt.  As 
a whole,  round  belts  should  be  avoided  except  for  the 
very  lightest  kind  of  work. 

Putting  the  belt  in  the  machine  is  not  the  work  of 
the  designer,  but  as  the  machine  is  often  blamed 
when  the  belt  is  at  fault,  it  is  right  that  we  should 
mention  those  things  which  may  cause  trouble  with  an 


FIG.  35.  BELT  DRIVE  WITH  IDLE  END  PULLEY 


otherwise  well-designed  machine.  Among  them  are 
some  qualities  of  the  belt  and  also  the  manner  of  its 
installation. 


After  exhaustive  research  and  many  tests,  the  U.  S. 
Steel  Corporation  has  recently  issued  a set  of  specifica- 
tions for  oak-tanned  leather  belting,  of  which  we  give 
an  extract.  Many  other  points,  besides  those  given 
here,  are  mentioned,  but  the  fulfillment  of  these  re- 
quirements can  only  be  ascertained  at  the  belt  factor}’, 
while  the  points  mentioned  here  can  be  examined  at 
the  factory  of  the  user. 

It  is  possible  to  treat  a belt  so  as  to  increase  its 
strength  or  reduee  its  stretch,  or  increase  its  flexibility 
or  its  adhesive  qualities,  but  it  is  not  possible  to  do  all 
of  these  things  at  the  same  time;  so  that  when  limits 
are  given  for  all  of  these  qualities  and  a belt  meets 
them  all,  it  may  be  assumed  that  it  will  be  of  the 
desired  quality. 

E tract  of  Belt  Specificitions 

The  thickness  of  a belt  must  not  vary  more  than  A inch 
from  the  thinnest  to  the  thickest  portion  of  the  belt. 

The  width  of  belt,  8 in.  or  less,  most  not  vary  more  than 
A in.  Belts  over  8 in.  in  width  must  be  within  i inch. 

The  tensile  strength  of  single  belt  must  not  be  less  than 
700  lb.  and  for  double  belt  not  less  than  1,400  lb.  per  inch 
of  width. 

The  elongation  shall  be  not  less  than  fourteen  per  cent 
nor  more  than  twenty-eight  per  cent  at  breaking  load. 

Laps  must  not  be  less  than  3 in.  long  and  must  have  a 
tensile  strength  of  not  less  than  700  lb.  per  inch  width 
for  single  and  1,400  lb.  for  doable  belt. 

Animal  oils  or  greases,  only,  shall  be  used  for  stuffing. 
The  total  stuffing  must  not  be  less  than  8 per  cent. 

Other  tests  are  prescribed,  requiring  apparatus  not 
often  found  in  the  machine  shop. 

Of  all  questions  asked  about  belting,  no  one  is  more 
common  than  this:  Which  side  of  the  belt  should  be 
on  the  pulley?  The  flesh  side  appears  to  be  much 
rougher  than  the  hair  side,  and  many  people  are 
inclined  to  think  that  this  roughness  will  give  better 
traction.  As  a matter  of  fact,  the  opposite  is  true. 
It  is  just  because  a rough  surface  gives  little  traction 
that  a belt  should  be  tested  for  so-called  piping.  Piping 
is  the  name  for  the  wrinkles  which  appear  on  the 
surface  of  an  inferior  belt  when  it  is  sharply  bent,  aid 
which  do  not  entirely  disappear  when  the  belt  is  agaiv 
straightened  out.  Not  only  does  this  piping  diminish 
the  traction  but,  because  of  this  reduced  tractive 
power,  there  is  an  additional  amount  of  slippage  which 
is  apt  to  burn  out  the  surface  of  the  belt.  As  the 
hair  side  is  the  smoother,  it  should  be  placed  on  the 
pulley.  A little  thought  would  have  answered  the  ques- 
tion even  for  one  who-  does  not  know  anything  about 
belts.  The  fact  that  the  beltmaker  makes  double  belts 
with  the  hair  side  out  on  both  sides  shows  that  he 
intended  the  user  to  put  the  hair  side  on  the  pulley. 

Belts  are  made  of  relatively  short  strips  of  leather, 
the  length  varying  somewhat  according  to  the  length 
of  the  hide  from  which  they  are  cut.  They  are  seldom 
less  than  45  in.  or  more  than  54  in.  long.  The  joints 
are  made  by  tapering  the  leather  down  to  a feather 
edge  and  cementing  the  two  bevels  together  under  pres- 
sure. However  well  such  a lap  or  joint  may  be  made 
there  is  danger  of  opening  it  up  if  we  lay  the  belt  flat 
on  a table  and  push  a block  against  the  edge  of  the 
lap.  This  same  danger  exists  when  the  belt  is  put  on 
the  pulley  the  wrong  way.  Fig.  33  shows  the  right  and 
the  wrong  way  of  putting  a belt  on  the  pulley,  so  far 
as  the  laps  arc  concerned.  It  might  seem  at  first 
glance  as  if  a crossed  belt  cannot  lie  right  on  both 
pulleys,  but  Fig.  34  shows  that  when  it  is  laid  properly 
for  one  pulley  it  must  necessarily  be  right  for  the 
other. 
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The  speed  at  which  belting  may  be  run  and  the 
horsepower  it  can  transmit  have  been  subjects  for  a 
great  deal  of  controversy  and  are  not  yet  entirely 
settled.  As  with  all  matters  of  engineering,  different 
viewpoints  mhy  be  held  under  different  conditions. 
The  writer  has  seen  belts  run  at  a speed  of  7,500 
ft.  per  minute  and  under  a tension  very  much  in  excess 
of  what  is  ordinarily  considered  good  practice.  Though 
under  these  conditions  the  belt  did  not  have  a long 
life,  yet  it  was  the  best  that  could  be  done  under  the 
circumstances.  Until  quite  recently,  belt  speeds  higher 
than  3,000  ft.  per  minute  were  considered  excessive. 
Nowadays  speeds  of  4,000  to  4,500  ft.  per  minute  are 
considered  permissible. 

As  to  the  allowable  tension,  from  40  to  45  lb.  per 
inch  width  is  good  practice  for  single  belts,  and  from 
60  to  75  lb.  for  double  belts.  Much  higher  tensions 
are  used  but  are  not  advisable  for  machine  tools  which 
are  often  called  upon  to  perform  a duty  very  much  in 
excess  of  their 
rated  capacity.  If 
we  mill  a piece  of 
steel  with  an  aver- 
age cut  of  i in. 
deep  and  we  should 
meet  a lump  4 in. 
high,  suddenly  in- 
creasing the  cut 
200  per  cent,  we 
expect  the  belt  t 
pull  this  cut,  and 
for  that  reason  it 
is  necessary  to  fig- 
ure on’  a relatively 
low  tension  when 
the  machine  is  per- 
forming according 
to  its  rated  capac- 
ity. Whenever 
possible  a belt 
should  be  run  hori- 
zontally with  the 
slack  side  on  top. 

The  most  unfavor- 
able condition  pre- 
sents itself  when  we  are  compelled  to  run  the  belt 
vertically  with  the  driving  pulley  at  the  top.  The 
initial  tension  is  reduced  by  the  weight  of  the  belt. 
Not  only  that,  but  when  the  machine  is  running 
one  side  will  be  stretched  while  the  other  side  will  be 
relaxed,  so  that  the  belt  contact  with  the  lower  pulley 
is  only  a fraction  of  the  theoretical  amount.  If  we 
should  not  be  able  to  run  the  belt  horizontally,  we 
should  at  least  try  to  get  as  much  horizontal  distance 
as  possible  between  machine  and  countershaft  centers, 
and  to  have  the  slack  side  of  the  belt  run  at  the  top. 

A belt  shows  two  kinds  of  stretch.  That  part  of 
the  belt  which  is  under  tension  will  stretch  but  the 
belt  will  resume  its  original  length  as  soon  as  the  ten- 
sion is  released ; in  other  words,  the  belt  shows 
elasticity.  However,  when  a belt  is  run  for  a con- 
siderable period  of  time,  and  especially  when  it  is  new, 
it  will  gradually  become  longer  and  this  lengthening  of 
the  belt  is  not  a temporary  affair  but  a permanent  one. 
As  a result  of  this  permanent  stretch,  the  initial  ten- 
sion of  a belt  gradually  diminishes  and  it  needs  to  be 
taken  up.  There  are  various  ways  in  which  this  take 
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FIG  .37 


FIG.  36.  QUARTER-TURN  BELT 
WITH  BAD  FEATURE  EXAGGER- 
ATED. FIG.  37.  BOWED  BELT  FOR 
QUARTER  TURN 


up  can  be  arranged  for.  In  ordinary  practice  a piece  is 
taken  out  of  the  belt,  after  which  it  is  relaced.  Where 
metallic  belt  fasteners  are  used,  of  the  type  of  the 
Peerless  lace,  the  following  method  for  taking  up  belts 
in  a factory  is  recommended: 

All  belts  are  made  of  two  pieces — a long  and  a 
short  piece.  The  short  piece  is  about  8 to  10  in.  in 
length.  The  millwright  keeps  in  stock  various  pieces 
or  patches  of  belt  of  lengths  of  8 — 74 — 7 — 6J — 6 in., 
etc.  When  a belt  with  an  8-in.  patch  has  become  too 
long,  he  removes  the  rawhide  pin,  takes  out  a patch 
and  substitutes  another  one,  J in.  shorter,  or  perhaps 
1 in.  shorter. 

Where  endless  belts  are  used,  or  where  metallic  belt 
fasteners  are  not  permissible,  a belt  tightener  may  be 
employed.  Such  a tightener  can  be  arranged  in  various 
ways,  such,  for  instance,  as  a pulley  on  a swinging  arm 
pressing  against  the  outside  of  the  belt  by  means  of  a 
weight  or  spring,  or  which  can  be  positively  pushed  up 
against  the  belt  by  means  of  slide  rails  and  a screw.  A 
peculiar  use  was  made  of  such  belt  tighteners  in  the 
Mitchell  planer  drive,  of  which  more  later  on. 

We  naturally  visualize  a belt  drive  as  having  a pul- 
ley at  each  end,  one  of  them  being  the  driver  and  the 
other  the  driven  one.  However,  there  are  drives  in 
which  one  of  the  end  pulleys  is  really  an  idler.  Such  a 
drive  is  represented  in  Fig.  35,  in  which  pulley  A is 
the  driver.  Pulleys  B,  C and  D belong  to  the  machine 
and  pulley  E is  an  idler.  Such  an  arrangement  may  be 
found,  for  instance,  where  the  column  of  a floor  boring 
or  a milling  machine  moves  along  a bed  and  the  mech- 
anism on  that  column  must  be  driven  from  the  sta- 
tionary pulley  A.  In  such  an  arrangement  either  pulley 
E or  B may  be  used  for  the  take  up. 

The  use  of  open  and  crossed  belts  is  too  well  known 
to  be  discussed  here  in  a general  way.  However,  atten- 
tion is  called  to  the  necessity  of  having  a long  center 
distance  between  the  pulleys  when  using  crossed  belt. 
Preferably,  the  center  distance  should  not  be  less  than 
four  times  the  mean  diameter  of  the  pulleys.  For  in- 
stance, two  pulleys  24  and  16  in.  in  diameter,  connected 
by  a crossed  belt,  should  have  a center  distance  of  not 

less  than  4 X = 80  in.  This  rule  should 

not  be  considered  as  a law,  but  rather  as  a warning. 

A very  narrow  belt  could  get  along  with  a shorter 
distance;  a wide  belt  might  require  a longer  one.  The 
main  thing  is  to  avoid  appreciable  twist  where  the 
driving  and  slack  stretches  of  the  belt  pass  each  other. 
Unless  this  is  taken  care  of  there  will  be  rubbing, 
with  consequent  excessive  wear,  and  a tendency  to  open 
up  the  edges. 

Crossed  and  Quarter-Turn  Belts 

Belts  are  crossed  for  two  reasons:  To  give  the  driv- 
en pulley  the  proper  direction,  or  to  obtain  a sufficient 
amount  of  belt  contact  when  the  pulleys  differ  much  in 
diameter  and  their  center-distance  is  short.  As  was 
mentioned  before,  crossed  belts  on  short  center-dis- 
tances are  not  desirable,  so  that  wherever  possible  the 
problem  of  providing  belt  contact  should  be  solved  some 
other  way. 

Quarter-turn  belts  should  be  avoided  as,  much  as  pos- 
sible. They  are  a source  of  trouble  and  the  amount  of 
trouble  increases  rapidly  with  increasing  belt  width 
and  decreasing  center-distance.  The  main  sources  of 
trouble  are  the  lack  of  sufficient  belt  contact  on  the 
pulleys,  and  the  fact  that  the  two  edges  of  the  belt  are 
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stretched  unevenly.  If  we  should  measure  the  two 
edges  of  the  belt  after  it  has  been  placed  around  the 
pulleys,  we  would  find  that  they  are  of  unequal  length. 

In  Fig.  86  a quarter-turn  belt  is  shown  with  the 
objectionable  conditions  much  exaggerated.  The  edges 
Nos.  1 and  2 of  the  belt  are  evidently  of  the  same 
length,  and  just  as  clearly  edges  Nos.  3 and  4 must  be 
of  different  lengths.  It  follows  then,  that  in  order  to 
have  the  same  tension  in  front  and  rear  edges  of  the 
belt,  we  should  make  these  edges  of  different  lengths; 
in  other  words,  the  belt  should  be  bowed  as  shown  in 
Fig.  37.  This  is  sometimes  done,  but  a careful  look 
at  Fig.  36  will  show  that  the  problem  cannot  be  solved 
that  way.  If  the  belt  is  made  as  in  Fig.  37  the  edges 
Nos.  1 and  2 will  be  under  different  tensions,  so  that 
we  have  merely  displaced  our  trouble.  However,  it  is 
possible  to  diminish  the  amount  of  this  trouble  some- 
what in  this  manner.  The  proper  way  to  overcome  it 
as  much  as  possible  is  to  make  the  center-distance  large 
and  guide  the  belt  by  idler  pulleys. 

( Continued  in  next  week's  issue.) 

How  Surface  Affects  Measurement 
With  Plug  and  Ring  Gages 

By  Frank  C.  Hudson 

One  old  shop  conundrum,  on  which  thousands  of 
cubic  feet  of  vocalized  air  (heated  and  otherwise),  has 
been  expended,  has  been  answered.  Can  a 2-in.  plug 
be  inserted  in  a 2-in.  ring?  Yes — and  then  some — to 
the  tune  of  about  a half  thousandth. 

It  seems  foolish  of  course,  even  to  intimate  that 
a hardened  plug  measuring  2 in.  can  be  put  in  a hard- 
ened ring  measuring  1.996  in.  without  a sledge  hammer 
or  an  arbor  press.  But  after  you  watch  John  Bath, 
of  Worcester,  Mass.,  show  you  what  can  be  done  with 
bare  hands  you  cannot  help  wondering  just  what  we 
have  been  doing  with  plugs  and  gages  during  the  past 
twenty  years.  One  thing  is  certain,  however,  you  see 
beyond  question  that  the  condition  of  the  surface  being 
measured  affects  the  apparent  size  as  indicated  by  a 
plug  and  ring. 

Take  a ring  and  a plug  which  will  barely  enter  when 
dry.  Clean  them  both  carefully.  Bath  has  found  a 
little  soap  and  water  the  best.  Wipe  them  perfectly 
dry.  Put  on  a little  castor  oil,  or  other  good  oil,  well 
distributed  and  see  how  easily  the  plug  slips  into  the 
ring.  It  will  probably  slide  down  of  its  own  weight. 

Wipe  off  the  oil  each  side  of  the  ring,  and  clean  it 
thoroughly,  move  the  ring  and  repeat  the  cleaning. 
When  you  get  it  clean  the  ring  is  liable  to  stay  right 
where  it  is  unless  you  use  force.  And  yet  we  naturally 
assume  that  the  oil  film  occupies  some  space. 

Now  take  a 2-in.  plug  and  a ring  with  the  hole  about 
a half-thousandth  small.  Oil  them  both  well  and  see 
if  you  can’t  push  them  together  without  undue  pres- 
sure. Why?  Does  the  ring  stretch  or  the  plug  com- 
press? Isn’t  it  one  or  the  other?  And  what  is  its 
bearing  on  inspecting  work  with  plug  and  ring  gages? 

The  fact  that  there  is  a distinct  difference  between 
the  apparent  diameter  with  the  surface  dry  or  oiled, 
shows  that  the  condition  of  the  surface  does  make  a 
difference.  Even  breathing  on  the  perfectly  dry  sur- 
face makes  a little  difference.  Knowing  this,  isn’t  it 
reasonable  to  question  the  accuracy  we  think  we  are 
getting  with  plug  and  ring  gages?  Isn’t  it  especially 
necessary  to  have  the  surfaces  of  pieces  being  inspected 
in  an  exactly  similar  condition  to  compare  them? 


The  Passing  of  a Pioneer 

AN  APPRECIATION  OF  THE  WORK  OF 
WILLIAM  GLEASON 

It  is  to  be  regretted  that  with  the  passing  of 
William  Gleason,  founder  of  the  Gleason  Works, 
Rochester,  N.  Y.,  we  have  lost  one  of  the  last  of  the 
pioneers  in  the  machine-tool  business  of  this  country. 
Away  back  in  1866  William  Gleason  founded  the 
nucleus  of  what  has  grown  to  be  the  Gleason  Works, 
with  its  extensive  buildings  and  its  world-wide  reputa- 
tion. 

Born  in  Tipperary,  Ireland,  in  1836,  William  Gleason 
came  to  this  country  in  1861,  at  the  age  of  15,  and 
started  to  work  for  Asa  R.  Swift,  of  Rochester.  His 
apprenticeship  was  served  there  and  in  the  shop  of  L 
Angell  & Sons.  During  the  Civil  War  he  went  to 
Colt’s  Armory  in  Hartford,  Conn.,  but  went  back  to 
Rochester  in  1866  and  formed  a partnership  with  John 
Connel  and  James  S.  Graham  to  manufacture  machine 
tools  and  woodworking  machinery.  The  fact  that  this 
partnership  was  dissolved  in  1873  and  that  William 
Gleason  perfected  his  first  bevel  gear  planer  in  that 
year,  has  made  us  lose  sight  of  his  earlier  achieve- 
ments in  the  machine-tool  field. 

Change  op  Firm 

With  the  dissolving  of  the  firm  of  Connel,  Gleason  ft 
Graham,  William  Gleason  went  with  the  Kidd  Iron 
Works  in  1873,  taking  it  over  two  years  later.  The 
Kidd  Iron  Works  was  located  down  in  the  old  power 
section  of  Rochester  known  as  Brown’s  Race  because 
of  the  mill  race  which  supplied  power  to  the  shops  in 
this  vicinity.  The  business  grew  steadily,  all  energies 
being  concentrated  on  the  development  of  machines  for 
cutting  bevel  gears  more  accurately  and  more  econom- 
ically than  had  ever  been  done  before.  Additions  were 
made  to  the  plant,  but  in  1910  it  became  necessary  to 
abandon  the  old  site  and  the  plant  was  moved  out  to 
the  present  location  on  University  Avenue.  Great  care 
was  given  to  the  architecture  of  the  buildings  and  they 
present  a pleasing  appearance  without  being  ornate  or 
garish  in  any  way.  They  may  still  be  considered  as 
models  of  modern  shop  buildings. 

Phenomenal  Growth  op  the  Business 

The  growth  of  the  shop  from  one  of  six  men  to  a 
plant  occupying  twenty  acres  and  employing  1,700  men 
during  the  rush  of  work  during  the  war  was  very 
gratifying  to  its  founder,  but  he  liked  to  talk  of  the 
days  when  he  built  lathes  and  planers,  some  of  which 
are  ' still  in  operation.  The  memories  of  his  older 
achievements,  however,  did  not  prevent  his  being  keenly 
interested  in  the  development  of  the  Gleason  gear  planer. 
This  machine  which  was  almost  entirely  developed  by 
his  two  sons  James  E.  and  Andrew  Gleason  has  a world- 
wide reputation  for  the  production  of  accurate  bevel 
gears. 

Active  almost  to  the  last,  William  Gleason  never  lost 
touch  with  his  older  employees,  a few  of  whom  had 
been  with  him  for  over  46  years.  And  during  an  ill- 
ness, about  a year  ago  when  business  was  very  bad,  he 
was  anxious  lest  some  of  the  older  and  most  deserving 
men  should  suffer  in  any  way.  Always  genial,  always 
fair  in  his  dealings,  he  will  long  be  remembered  as  a 
shining  light  in  the  machine-tool  industry.  He  leaves 
a widow  by  a second  marriage,  two  sons,  James  E.  -and 
Andrew,  and  two  daughters  Kate  and  Eleanor. 
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Decimal  Series  for  Tap  Drills 

By  A.  j.  Schwartz 

A firm  manufacturing  large  quantities  of  screw 
thread  products  for  the  U.  S.  Government,  found  it  im- 
possible to  obtain  commercial  size  drills  that  would  be 
entirely  satisfactory  for  use  in  drilling  all  the  holes  to 
be  tapped  in  accordance  with  the  report  of  the  National 
Screw  Thread  Commission,  even  though  advantage  had 
been  taken  of  the  permitted  tolerance.  This  firm  had 
to  resort  to  special  drills,  or  to  boring  some  of  the  holes 
in  order  to  meet  the  requirements  of  the  limits  of  toler- 
ance specified  in  the  report,  as  the  law  authorizing  the 
commission  made  it  mandatory  upon  the  U.  S.  Govern- 


PROPOSED  TABLE  OF  DECIMAL  TAP  DRILLS 
FOR  CLASS  II-B  MEDIUM  FIT  THREADS 


Coarse  Thread  Series 


Fine  Thread  Series 
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Dxk. 
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Minor  Diam. 

Drill 

She 

Stock 

Drills 

She 

Tbds. 

Tapped  Hole 
Minor  Diam. 

Drill 
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Drills 

Min. 

Max. 

Min. 

Max. 

0 

0 

80 

0.0465 

0.0478 

0.047 

1 .2mm. 

1 

64 

0.0561 

0.0578 

0.057 

1 

72 

0.0580 

0.0595 
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2 

36 

0.0667 

0.0686 

0.067 

2 

64 

o owl 

0.0708 

0.070 

No.  SO 

3 

48 
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A 

3 

56 
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4 

40 

6 - 49 
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0 085 

22mm. 

4 

48 
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S 

w 
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5 

** 
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0.1029 
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2.6mm. 

6 

32 

0.1042 

0.1076 
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6 

40 

0.1109 

0.1136 

0.113 

No.  33 

8 

32 

0 1302 

0.1336 
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8 

36 

0.1339 

0.1369 

0.135 

No.  29 

10 

24 

0,1449 

0.1494 
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10 

32 

0.1562 

0.1596 
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No.  21 

12 

24 
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0.1754 
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4.4mm 

12 

28 
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i 

20 
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i 

28 
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A 

18 
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A 

24 
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1 

16 
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i 

24 
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a 

14 
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A 

20 
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i 

13 
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li 

t 

20 
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A 

12 
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A 

18 
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i 

11 
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13 -5  mm. 

i 

18 
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0.570 

j 

10 
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I 

16 
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1* 

t 

9 
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2 

14 
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1.0 

0 
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i 
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14 
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11 

7 

u 

12 
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hi 
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12 
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....... 

>i 

6 
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It 

12 
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I] 

s 

1.5335 
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If 

12 
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2 

41 

1.7594 
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45mm 

i 

12 

1.9098 

1.9188 

1 .915 

ment  to  use  the  uniform  screw  thread  products  made  in 
agreement  with  the  report  of  the  commission. 

In  order  that  there  may  be  a uniformity  in  drill  sizes, 
the  plea  is  made  for  a new  system  or  series  of  tap  drills 
that  will  be  suitable  for  the  minimum  diameter  of  the 
hole  given  in  the  tables  of  the  report  of  the  commission. 
We  already  have  established  the  following  systems  for 
drills,  viz.,  numbered  sizes  and  letter  sizes,  the  actual 
diameter  of  which  are  not  known  offhand,  nor  can  be 
remembered  by  the  average  mechanic.  Then  we  have 
the  fractional  system  of  drills,  which  when  the  size  is  in 
64ths,  is  just  about  as  vague  to  the  same  class  of 
mechanics.  While  during  the  World  War  we  adopted 
the  millimeter  series,  that  series  requires  interpreta- 
tion if  conversion  is  made  to  decimals.  Decimal  drills 
are  made  and  kept  in  stock  by  some  firms,  but  these 
sizes  are  as  a general  rule  ordered  as  specials. 

If  all  the  foregoing  siz^i  were  arranged  in  a table 
according  to  a decimal  series,  it  would  show  that  drill 
manufacturers  are  obliged  to  carry  in  stock  over  650 
different  so  called  standard  drills,  from  No.  0 to  3i  in. 
varying  in  some  instances  between  sizes  by  only  0.0002, 
0,0003  and  0.0004  in.  These  differences  correspond  to 
toolmaker’s  gage  tolerance,  and  it  is  thought  that  such 
sizes  should  not  be  required  from  drill  manufacturers. 
There  are  carried  in  stock  by  some  firms,  as  many  as 
fifteen  sizes  of  commercial  drills  between  0.75  and  0.875 
inch. 

An  appeal  is  made  to  designers  and  draftsmen  to 
adopt  a table  of  sizes  of  the  different  drill  series  and, 
preferably,  adopt  the  decimal  size  series  so  that  the 


number  and  letter  series  will  gradually  be  forgotten  and 
the  great  quantity  of  sizes  reduced  to  a minimum, 
thereby  permitting  the  jobber  to  keep  in  stock  a com- 
plete set  of  one  standard  drill  for  tapped  holes.  Of 
course,  we  will  always  have  with  us  the  metric  and  frac- 
tional series,  and  some  day  it  is  the  hope  that  they  will 
be  superseded  by  the  standard  uniform  decimal  series. 
The  accompanying  table  is  submitted  for  a three  deci- 
mal-size drill  series,  to  be  used  for  the  screw  thread 
products  specified  in  the  report  of  the  commission. 
These  sizes  have  not,  however,  been  given  a practical 
test. 

It  will  be  noted  that  some  of  the  drill  sizes  exceed  the 
recommended  working-gage  tolerance,  but  the  sizes  are 
all  within  the  tolerance  specified  in  the  report,  and  at 
the  same  time,  there  is  ample  tolerance  and  allowance 
for  wear  permitted  for  the  manufacture  of  the  drills. 
The  commission  report  having  adopted  the  minimum 
hole  as  standard,  reduces  the  system  to  the  use  of  only 
one  series  of  forty-nine  drills  for  both  its  coarse  and 
fine  screw  threads.  As  tlie  minimum  hole  is  expressed 
in  decimals,  the  drill  series  should  also  be  expressed  in 
decimals.  These  drills  should  be  marked  with  the 
normal  size  of  the  screw,  the  threads  per  inch  and  the 
nominal  size  of  the  drill.  Each  set  of  drills  to  be  labeled 
“National  Standard  Screw-Thread  Tap  Drills.”  These 
sets  to  be  made  up  in  three  units:  (1)  Drills  for  11  to 
3 in.  inclusive;  (2)  1 to  1 in.  and  (3)  Nos.  12  to  0. 

The  drill  manufacturers  may  substitute  some  of  their 
present  stocks  of  standard  drills  for  the  sizes  given  in 
the  table,  if  the  drills  fall  within  the  tolerance  of  the 
tapped  hole,  but  the  drills  should  be  marked  as  noted 
above.  The  sizes  of  the  drills  do  not  vary  by  a uniform 
constant,  but  it  will  be  noticed  that  with  the  exception 
of  the  first  few  sizes,  the  decimal  size  drills  end  in  a 
zero  or  a five. 

A little  investigation  will  show  that  there  is  a very 
large  amount  of  money  expended  for  broken  drills  and 
taps  and  spoiled  work,  due  solely  to  the  lack  of  knowl- 
edge regarding  drill  and  tap  performances  on  the  part 
of  all  concerned.  The  investigation  of  drill  sizes  for 
screw  threadi  work  is  very  urgently  needed  at  the  pres- 
ent time,  and  in  particular  the  standardization  of  drill 
sizes  for  the  National  Screw  Thread  System  for  both 
the  coarse  and  fine  thread  series.  To  quote  from  a 
paragraph  given  in  an  advertisement  of  a large  drill 
manufacturer  “The  National  Screw  Thread  System  is  a 
development  of  the  manufacturing  hell  arising  during 
the  World  War,  and  at  that  time  the  obvious  lack  of 
standardization  in  thread  tolerance  resulted  in  untold 
: delay,  grief,  misunderstanding  and  tremendous  expense.” 
; Our  present  knowledge  regarding  the  drill  question  is 
. about  in  the  same  condition  as  it  was  of  screw  threads 
i during  the  World  War.  A practical  investigation  should 
be  made  as  to  the  drill  sizes  to  be  used  for  the  holes 
recommended  by  the  commission,  as  chance  and  hap- 
hazard methods  used  in  drilling  are  very  expensive  prop- 
ositions. 

It  is  well  known  that  accurately  drilled  holes  insure 
more  perfect  threads  and  consequently  make  the  parts 
fit  better  and  closer  when  screwed  together,  thus  assur- 
ing rigidity  and  reliability ; and  that  a complete  knowl- 
edge on  the  use  of  drills  to  get  the  most  out  of  them 
and  the  confidence  in  such  knowledge  that  the  drills  used 
are  cutting  within  the  prescribed  accuracy,  will  greatly 
increase  production  and  with  a corresponding  decrease 
in  the  cost. 
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Devoted  to  the  exchange  of  information  on  asofat  methods.  Its  imp*  includes  aO  division*  of  tho  machine  building  in- 
dustry, front  drafting  room  to  shipping  platform.  Ths  artieU*  art i mad a up  from  Isttsrs  sabmittsd  from  all  ovsr  tho  world. 
Descriptions  of  method*  or  dsviess  that  have  proved  their  value  are  carefully  considered  and  those  published  are  paid  for. 


Building  a Flywheel  Under  Difficulties 

By  R.  Grant 

We  had  occasion  to  make  a flywheel  of  about  3,000  lb. 
weight,  3 ft.  in  diameter  and  with  a rim  13  in.  wide 
by  4 in.  thick.  As  our  largest  turning  equipment  was 
a 16-in.  Hendey  lathe  we  were  somewhat  handicapped, 
and  were  obliged  to  resort  to  building  up  the  wheel  as 
shown  in  the  cut. 

The  hubs  and  flanges,  made  in  halves,  were  as  large 


Hooks  for  Handling  Locomotive  Tires 

By  J.  Robert  Phelps 

The  illustrations  herewith  show  a pair  of  hooks  used 
in  the  Atchison,  Topeka  & Santa  Fe  shops  at  San 
Bernardino,  Cal.,  for  handling  locomotive  tires.  In 


FLYWHEEL  BUILT  BY  HAND 

as  the  lathe  would  swing  and  were  completed  by  the 
usual  machining  operations.  A pattern  was  made  to 
cast  the  rim  in  quarter  sections  and  our  machine  equip- 
ment allowed  us  to  drill  all  the  bolt  holes  by  power, 
but  this  was  the  extent  of  the  machine  work  possible 
on  the  web  and  rim. 

With  the  rim  sections  bolted  together,  a seat  was 
made  on  one  side  of  the  web  for  the  flange  by  chipping, 
using  a surface  gage  and  checking  to  the  rim  to  get 
this  face  true.  To  chip  the  opposite  side  of  the  web 
the  wheel  was  laid  on  one  of  the  hubs  so  that  the  sur- 
face of  the  web  already  chipped  rested  on  the  finished 
face  of  the  hub.  The  hub  was  held  centrally  by  pins 
in  the  bolt  holes.  A short  shaft  was  placed  through  the 
hub  and  web  and  the  second  hub  put  on  the  projecting 
end  of  the  shaft.  The  finished  face  of  this  second  hub 
was  used  as  a surface  plate  to  indicate  the  truth  of 
the  chipping  as  the  work  progressed. 

Notwithstanding  the  crude  method  of  producing  it, 
the  completed  wheel  needed  only  a small  block,  shown 
at  A,  to  balance  it. 


FIG.  2.  TIRE  SUSPENDED  BY  HOOKS 

Fig.  1 the  hooks  are  shown  by  themselves  and  in  Fig. 
2 their  application  to  a tire  is  illustrated. 

With  these  hooks  tires  can  be  picked  up  either  when 
lying  flat  on  the  floor  or  standing  on  edge,  and  delivered 
where  wanted. 

Plan  of  Maintenance  for  Spline  Broaches 

By  George  E.  Hodges 

The  chief  requisite  of  a spline  broach  is  that  it  shall 
cut  a clean,  smooth,  accurate  hole.  Because  of  the 
nature  of  the  material  upon  which  such  broaches  are 
ordinarily  used  and  the  severity  of  the  service,  such  a 
tool  is  comparatively  short  lived  and  the  tool  cost  of 
the  operation  is,  therefore,  relatively  high.  The  pur- 
pose of  this  article  is  to  show  how  the  maintenance  cost 
of  spline  broaches  may  be  reduced  to  a minimum. 

The  width  of  the  spline  is  the  most  arbitrary  dimen- 
sion, the  size  that  must  be  maintained  within  the 
closest  limits,  for  in  a well  designed  job  there  should 


FIG.  1.  THE  TIRE  HOOKS 
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be  clearance  between  both  the  large  and  the  small  diam- 
eters of  the  shafts  and  their  respective  seats  so  that 
the  sides  of  the  several  splines  would  bear  the  brunt 
of  the  work. 

To  maintain  the  necessary  accuracy,  high-priced 
broaching  tools  are  used 
and,  for  the  reason  that  the 
facilities  at  hand  for  re- 
grinding them  are  usually 
inadequate,  the  tools  are 
kept  in  service  just  as  long 
as  possible.  The  moment 
the  resultant  hole  shows 
signs  of  having  reached  the 
low  limit,  they  are  scrapped. 

It  is  scarcely  advisable  to 
grind  broaches  on  the  faces 
of  the  teeth.  Few  men  can, 
or  will,  do  this  without 
changing  the  rake  angles  or 
drawing  the  temper.  Rather 
should  the  teeth  be  honed 
on  top  with  an  oil-stone  to 
restore  the  cutting  edge. 

When  the  broach  becomes 
too  small  to  produce  holes 
that  will  pass  the  gages,  the 
plan  here  outlined  may  be 
employed.  Though  but  one 
size  of  broach  is  shown  in 
the  sketch,  the  plan  may  be 
adapted  to  other  sizes. 

The  broach  selected  to 
demonstrate  the  plan  is  of 
a size  used  extensively  for 
popular  priced  transmissions 

on  nickel-steel  gear  blanks  presenting  a 2-in.  <ength  of 
hole.  Sections  IB  are  shown  reground  twice,  although 
if  thought  advisable  they  may  be  reground  twice  more 
by  using  the  3B  type  of  finisher  and  making  necessary 
allowances  on  the  pilot. 

The  original  broach  is  used  singly  until  it  wears  be- 
low size,  when  it  may  be  reground  by  the  following 
method:  The  broach  is  first  straightened  as  accurately 
as  possible,  and  its  outer  diameter  ground  and  the 
teeth  relieved  on  a plain  cylindrical  grinding  machine. 
It  is  then  mounted  upon  a planer  type  grinding  machine 
and  the  splines  ground,  after  touching  up  the  body  of 
the  tool  (marked  a)  to  bring  it  concentric  with  the 
outer  circumference. 

The  splines  may  have  some  tolerance,  but  the  finisher 
2B  should  enter  the  work  easily.  This  finisher  is  a 
short  tool  and  cuts  on  the  tops  as  well  as  on  the  sides 
of  the  splines.  It  has  little  more  to  do  than  to  clean 
up  the  hole  and  if  it  is  properly  made  should  hold  its 
size  well. 

When  the  reground  broach  begins  to  cut  small  it 
shoul  again  be  reground  to  the  sizes  shown  in  the 
sketch  marked  “second  regrinding.”  When  placed  in 
production  this  time  the  finisher  should  be  of  the  same 
length  as  the  stocking  broach,  and  for  this  reason.  The 
fin'sher  may,  by  regrinding,  be  brought  to  the  original 
size  of  the  IB  section  if  in  designing  the  set  the  dimen- 
sion marked  b is  kept  to  the  maximum  on  the  finisher 
and  co  the  minimum  on  the  IB  section.  This  would 
affect  only  the  clearance  between  the  outer  circle  of  the 
shaft  and  its  seat. 

It  will  be  noted  that  the  figures  given  on  the  sketch 


indicate  not  more  than  0.016  in.  reduction  on  any  of  the 
dimensions.  If  more  than  this  amount  seems  to  be 
needed  the  broach  is  not  straight  and  should  be  cor- 
rected before  starting  to  regrind. 

The  cost  of  any  of  these  regrinding  operations  should 
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REGRINDING  SPLINE  BROACHES 


not  exceed  $15.  Of  course,  a new  tool  is  taken  to  start 
with  and  the  two  finishers  are  new.  The  2B  is  the  least 
expensive  to  make  as  it  is  shorter,  and  with  the  work 
it  is  called  upon  to  do  should  stand  up  longer  than  the 
IB.  Although  the  regrinding  calls  for  two  operations, 
the  saving  in  tool  cost  will  more  than  repay  the  labor 
and  machine  cost. 

The  3B  type  of  finisher  will  outlast  any  of  the  other 
broaches  and,  when  worn,  may  be  reground  to  the  IB 
type  and  be  as  good  as  a new  broach  of  that  type. 

A Micrometer  Attachment 

By  Theodore  C.  Humphreys 

The  attachment  shown  in  the  sketch  may  be  found 
useful  in  measuring  the  thickness  of  the  wall  of  tubing, 
and  other  similar  jobs.  B is  a hardened  ball  0.25  in. 


MICROMETER  ATTACHMENT 

in  diameter.  A is  a tube  with  a small  shoulder  to 
prevent  the  ball  from  falling  out,  but  allowing  it  to 
extend  through  and  rest  against  the  anvil  of  the 
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micrometer.  The  end  of  the  tube  is  slightly  spun  over 
to  hold  the  ball  in  place  after  it  is  inserted. 

The  tube  should  fit  snugly  on  the  anvil  so  that  it  will 
hold  and  yet  be  readily  removed  when  not  in  use.  In 
measuring,  the  diameter  of  the  ball  should  be  sub- 
tracted from  the  actual  micrometer  reading. 

Tool  for  Assembling  Polished  Binding  Posts 

By  Charles  H.  Willety 

In  assembling  certain  electrical  instruments  that 
were  mounted  on  polished  mahogany  bases,  the  nickeled 
binding  posts,  or  terminals,  were  run  on  the  screw  with 
a spanner  wrench  having  two  pins  to  match  correspond- 
ing holes  in  the  binding  post.  The  work  of  drilling 
these  two  holes  in  many  thousand  pieces  was  costly  and 


FRICTION  WRENCH  FOR  NICKELED  BINDING  POSTS 


the  shop  foreman  eliminated  it  by  making  up  several 
tools  of  hardwood,  as  shown  in  the  sketch. 

They  were  simple  to  make  and  were  used  as  follows: 
The  piece  A was  run  on  the  screw  with  the  fingers, 
being  tapped  an  easy  fit,  then  this  wrench  was  applied 
and  by  gripping  the  lever,  closed  tightly  on  the  piece. 
It  was  then  turned  a little  and  released,  closed  and 
again  turned  until  the  nut  was  tight. 

Enlarging  Gas-Engine  Pistons 

By  Robert  Tait 

On  page  638  of  American  Machinist,  Ivan  C.  Beach 
gives  his  experience  in  expanding  pistons  of  automo- 
bile engines  by  heating  them  to  a red  heat  and  allow- 
ing them  to  cool  under  a weight.  In  compliance  with 
the  Editor’s  request  for  data  from  readers  I submit 
our  experience. 

We  have  been  making  automotive  parts  and  doing 
general  machine  work  for  garages  for  a number  of 
years  and,  of  course,  the  work  in  this  line  which  comes 
to  us  is  generally  accompanied  by  a request  to  “hurry 


it  up”  aa  the  owner  simply  "has  to  have  it  right  away," 
etc.,  and  in  the  interest  of  universal  peace  we  have 
enlarged,  or  attempted  to  enlarge,  a good  many  pistons 
by  the  heat  method. 

There  is  nothing  definite  about  the  job.  For  in- 
stance: A car  which  has  been  quite  popular  in  this 
territory  has  a 4J-in.  bore  and  another  has  a 38-in. 
bore.  Repeated  attempts  to  expand  the  4i-in.  pistons 
always  met  with  flat  failure,  the  expansion  never  being 
sufficient  to  allow  of  refinishing  the  pistons,  while  on 
the  other  hand  the  3i-in.  pistons,  while  containing 
much  less  iron,  would  always  expand  approximately 
0.016  in.  which  would  give  stock  enough  to  permit 
regrinding  to  several  thousandths  oversize. 

Some  piston  manufacturers  heat-treat  their  product 
as  a means  of  relieving  foundry  stresses  while  others 
allow  the  rough  castings  to  age  before  being  finished 
to  accomplish  the  result,  and  our  supposition  is  that 
those  pistons  which  have  been  heat-treated  at  the  fac- 
tory will  not  expand  to  any  great  extent,  while  those 
which  have  not  been  so  treated,  will  expand. 

Weights,  in  our  experience,  have  never  helped.  If 
enough  force  is  exerted  in  this  way  there  is  a tendency 
to  make  the  piston  barrel  shaped,  but  without  any 
appreciable  increase  in  expansion  at  the  open  end  of  the 
skirt.  The  most  important  point  in  this  operation  is 
the  heat,  which  should  be  as  high  as  possible  without 
scaling  the  iron. 

As  regards  the  wearing  qualities  we  have  never  had 
any  complaints  on  this  score  and  doubt  if  the  slight 
difference  enlarging  causes  in  the  structure  of  the 
iron  would  effect  its  wearing  qualities.  At  best  it  is 
a makeshift  job,  rather  in  the  nature  of  a court  of 
last  resort  to  which  we  have  to  appeal  at  times. 

Stippling  Drawings 

By  E.  H.  Bruce 

In  stippling  drawings  of  abrasive  wheels  or  stone 
work,  time  can  be  saved  by  covering  all  parts  of  the 
drawing,  except  that  to  be  stippled,  with  a paper 
stencil  which  should  be  weighted  down.  Then  take  a 
brush  such  as  a tooth  or  typewriter  brush  and  dip  it 
in  drawing  ink.  Hold  the  brush  at  an  angle  about  4 
in.  above  the  drawing  and  by  drawing  a pencil  or 


DRAWING  OF  ABRASIVE  WHEEL  STIPPLED  BY  METHOD 
DESCRIBED  ABOVE 

stiff  wire  over  the  bristles,  the  ink  can  be  directed  to 
and  splashed  over  the  exposed  parts  of  the  drawing. 

The  accompanying  illustration  was  made  by  this 
method.  By  a little  care  the  ink  can  be  distributed 
so  that  flat  surfaces  may  appear  convex  or  concave. 
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Removing  a Bushing  from  a Blind  Hole 

By  Art  Weiss 

On  page  677  of  American  Machinist,  W.  H.  Storey 
shows  a method  of  extracting  a bushing  from  a blind 
hole  that  is  somewhat  of  an  improvement  over  that  first 
method  suggested  by  C.  Reimschissel. 

Mr.  Storey’s  method  also  requires  some  previous 


BUSHING  FOR  A BLIND  HOLE 


preparation  and,  like  all  the  others,  involves  hunting  up 
washers,  etc.,  when  the  bushing  is  to  be  removed. 
Therefore,  why  not  make  the  bushing  as  shown  in  the 
accompanying  sketch  and  avoid  having  to  hunt  up  any- 
thing with  which  to  extract  it?  For  years  I have 
made  bushings  in  this  way  and  when  they  are  to  be 
taken  out  all  that  is  necessary  is  to  take  a setscrew  of 
the  proper  size  and  length,  insert  it  in  the  tapped  hole, 
and  the  bushing  may  be  lifted  out  without  further 
trouble. 


A Kink  in  Local  Hardening 

By  John  F.  Shunney 

Having  fifty  pieces,  like  the  one  shown  in  the  sketch, 
to  be  hardened  upon  the  face  A,  we  tried  holding  the 
heated  pieces  by  means  of  tongs  so  that  the  face  to  be 
hardened  would  just  touch  the  surface  of  the  water. 
We  were  un- 
able to  get 
satisfactory  re- 
sults in  this 
way,  however, 
as  the  harden- 
ing would  ex- 
tend up  the 
sides  at  B, 
where  we  did 
not  want  the 
pieces  to  be 
hard.  We  se- 
cured a plate 
of  cast  iron  of 
suitable  size 
and  about  1 in.  thick  and  cut  narrow,  closely-spaced 
grooves  across  it  at  right-angles  so  as  to  present  a 
checkered  surface.  This  plate  we  suspended  in  the 
hardening  tank  with  the  upper,  or  checked,  face  about 
even  with  thq  surface  of  the  water  so  that  the  water 
would  flow  through  the  grooves  but  would  not  stand  to 
any  appreciable  depth  upon  the  plate. 

By  setting  the  pieces  on  this  plate  as  fast  as  they 


PIECES  TO  BE  LOCALLY  HARDENED 


were  heated  we  were  able  to  harden  the  whole  batch 
very  quickly  and  in  a satisfactory  manner.  The  mate- 
rial was  carbonized  machinery  steel. 

Dangerous  Swing  Saw  Guarded  by 
Novel  Device 

By  George  F.  Paul 

A novel  safeguard  for  a swing  saw  has  been  developed 
at  one  of  the  big  factories  at  Niagara  Falls,  N.  Y.  An 
automatic  guard  is  provided  at  the  front  of  the  saw  and 


GUARD  FOR  A SWING  SAW 


is  actuated  by  a rod.  An  automatic  latch  prevents  the 
saw  from  coming  forward  while  the  workman  is  placing 
material  in  position.  A stop  limits  the  backward  move- 
ment of  the  saw.  On  the  saw  frame  is  mounted  a light 
that  serves  to  illuminate  the  cutting  edge.  The  belt  is 
guarded  by  the  wire  mesh  in  front  and  the  frames  on 
the  sides. 

Recommended  Practice  for  Heat-Treatment 
of  Carbon  Steel  Castings 

The  report  of  Committee  A-4  of  the  American  So- 
ciety for  Testing  Materials  has  been  prepared  and 
copies  are  ready  for  distribution.  The  report  will  be 
presented  at  the  annual  meeting  of  the  society  in  At- 
lantic City  on  June  26  to  30.  Reprints  have  been 
distributed  to  the  members  with  a view  of  stimulating 
discussion  at  the  meeting.  H.  M.  Boylston  is  chairman 
of  the  committee. 

Sub-committees  have  been  at  work  on  the  following 
subjects:  Desirability  of  annealing  iron  chain  at  in- 
tervals; heat-treatment  of  rolled  and  forged  carbon 
steel ; heat-treatment  of  alloy  steels ; and  the  heat-treat- 
ment of  carbon-steel  castings. 

On  the  last  subject  the  committee  has  recommended 
that  the  castings  be  heated  slowly  and  uniformly  to 
temperatures  varying  with  the  carbon  content  of  the 
steel.  The  recommendations  are  intended  solely  for 
guidance  and  are  not  to  be  construed  as  specifications 
of  the  society. 

Copies  of  the  paper  can  be  obtained  from  the  society, 
and  criticisms  are  invited. 
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Scientific  Management 

ON  OTHER  pages  of  this  issue  we  present  an 
Englishman’s  views  on  scientific  management  as 
related  to  British  shops. 

It  would  seem  that  this  article  carries  under  its  surface 
more  of  a message  to  managers  of  industrial  plants — 
here  as  well  as  abroad — than  will  be  apparent  on  casual 
reading.  The  author  emphasizes  the  fact  that  methods 
and  systems  must  be  fitted  to  the  shops  in  which  they 
are  to  be  used.  Some  of  us  know  to  our  sorrow  that 
costly  mistakes  have  been  made  in  trying  to  adopt  a 
particular  system  by  swallowing  it  “Horse,  foot  and 
dragoons.” 

Scientific  management  is  not  new,  however  recently 
the  name  may  have  been  coined.  Noah  followed  a well 
defined  system  in  building  and  loading-  the  ark,  but 
where  he  fell  down  was  in  its  navigation.  ’Tis  true  he 
finally  made  port,  but  it  was  not  one  of  his  own 
choosing. 

Where  Are  the  Good  Machinists? 

ONCE  more  the  words  of  the  economic  prophets 
seem  likely  to  be  fulfilled.  A shortage  of  skilled 
labor  is  in  sight  if  it  is  not  already  upon  us.  It  is 
not  universal  as  yet,  but  it  is  spreading  as  the  tide  of 
increasing  business  rises. 

As  a result  the  machinery  builder  is  soon  going  to 
be  face  to  face  with  the  problem  of  how  to  find  the 
kind  of  men  he  needs  to  keep  his  shop  going.  When 
the  first  ripples  of  the  business  tide  reach  his  door 
he  is  certain  to  find  that  the  best  men  have  been  washed 
into  the  employ  of  his  customers  and  he  must  bid  high 
to  get  them. 

Ample  warning  of  the  imminence  of  skilled  labor 
scarcity  has  been  given  to  members  of  the  National 
Machine  Tool  Builders’  Association  by  their  general 
manager.  The  machine  tool  men  are  always  the  ones 
hardest  hit  by  this  ever-recurring  condition  by  reason 
of  the  fact  that  their  orders  are  about  the  last  to  pick 
up  of  any  group  in  the  manufacturing  cycle.  Their 
situation  is  a particularly  difficult  one  because  the 
nature  of  their  product  requires  the  highest  type  of 
machinists. 

In  the  past  they  have  had  the  very  doubtful  pleas- 
ure of  seeing  their  best  men  and  most  promising 
apprentices  attracted  to  other  industries,  notably  the 
automobile  industry,  by  wages  much  higher  than  they 
could  afford  to  pay.  Training  machinists  for  the  other 
fellow  is  not  a very  profitable  undertaking  for  the  man 
who  does  the  training  even  though  the  industry  as  a 
whole  gains  thereby. 

However,  under  existing  circumstances  the  best  way 
to  have  good  men  coming  along  seems  to  be  to  have 
apprentices  in  a carefully  planned  course  in  your  plant 
and  so  to  instill  in  them  a spirit  of  loyalty  to  the  com- 
pany that  they  will  stick  with  you  even  when  temporary 
higher  wages  offer  a tempting  lure  to  other  fields. 
Some  companies  have  done  this  with  marked  success 
and  they  will  be  in  an  enviable  position  when  business 
<?e*s  into  full  swing. 


How  the  Army  Could  Help  Civil  Aviation 

ONE  of  the  recognized  needs  of  civil  aviation  is 
landing  fields  where  fuel,  oil,  etc.,  can  be  obtained. 
We  are  constantly  urging  the  establishment  of  more 
fields  and  yet  we  are  not  utilizing  as  fully  as  we  should 
the  fields  we  already  have. 

There  are  army  landing  fields  in  various  parts  of 
the  country  and  yet  not  one  of  them  is  available  for 
civil  use,  even  for  an  emergency  supply  of  fuel,  oil  or 
other  supplies.  Of  course  the  authorities  do  not  pre- 
vent a pilot  making  a forced  landing  on  an  army  field, 
but  so  far  as  assistance  is  concerned,  he  might  as  well 
land  in  the  desert  of  Sahara. 

A civil  pilot  in  Ohio  was  recently  forced  to  seek  a 
landing  owing  to  shortage  of  gasoline,  and  thought 
himself  lucky  to  be  within  gliding  distance  of  a large 
army  field.  But  after  landing  he  was  unable  to  buy, 
beg  or  borrow  a drop  of  fuel.  Not  through  any  lack  of 
courtesy  or  consideration  on  the  part  of  the  officers  in 
charge,  but  because  the  army  regulations  forbade  it. 
He  had  to  walk  two  miles  to  a town  and  hire  a truck 
to  bring  him  a supply  of  fuel. 

It  hardly  seems  possible  that  there  can  be  any  justi- 
fication for  such  a ruling  in  times  of  peace.  Everyone 
recognizes  that  the  more  civil  aviators  there  are  the 
better  for  an  army  in  time  of  war. 

Eternal  Vigilance  Is  the  Price  of  Eyesight 

A RECENT  bulletin  issued  by  the  Eyesight  Con- 
servation Council  gives  extracts  from  the  study  of 
Waste  in  Industry,  under  the  auspices  of  the  Federated 
American  Engineering  Societies.  It  points  out  the  loss 
to  industry  still  resulting  from  preventable  accidents. 
In  Pennsylvania  alone  in  one  year  (1920)  eighteen  per- 
sons lost  both  eyes  and  652  lost  one  eye,  with  a total  of 
$826,724  as  the  cost  in  compensation  only.  ' The  total 
for  the  industrially  blinded  is  given  at  15,000,  or  13.5 
per  cent  of  the  total  blind  population.  The  American 
Locomotive  Company  reports  a great  reduction  in  the 
number  of  eye  accidents  by  the  use  of  safety  goggles. 

Proper  glasses  are  shown  to  be  very  necessary  for 
the  best  results  and  a careful  study  of  the  conditions 
must  be  made.  Without  this,  safety  glasses  may  very 
easily  be  annoying  in  the  extreme  and  not  always  an 
element  of  safety. 

Nor  are  accidents  the  only  things  to  be  considered. 
The  kind  of  light  and  the  way  in  which  it  strikes  the 
eyes  of  the  worker  are  both  important.  This  involves 
the  proper  location  of  machines  with  regard  to  the 
light,  both  natural  and  artificial. 

The  great  need  is  for  campaigns  in  the  smaller 
plants,  especially  as  the  cost  per  man  for  bringing  the 
light  up  to  a good  standard  is  usually  greater  than  in 
larger  plants.  The  cost  of  providing  adequate  illumina- 
tion for  the  whole  industry  is  given  as  being  one-half 
of  one  per  cent  of  the  wages  paid.  This  is  a small  sum 
as  compared  to  the  loss  to  industry,  or  to  the  possible 
burden  on  the  community  and  the  resulting  suffering 
on  the  part  of  the  individual. 
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General  Manufacturing  Co.  Flexible 
Power  Press 

The  General  Manufacturing  Co.,  255  Meldrum  Ave., 
Detroit,  Mich.,  has  just  placed  on  the  market  a flexible 
power  press  similar  in  principle  to  that  described  on 


“GENERAL"  FLEXIBLE  POWER  PRESS 


page  117  of  American  Machinist.  This  machine,  at> 
the  name  implies,  is  flexible  at  the  will  of  the  operator 
as  to  the  pressure  applied,  which  may  vary  from  a few 
pounds  up  to  8 tons.  Because  of  this  control  feature, 
the  press  is  especially  adapted  for  straightening,  for 
pressing  in  bushings,  or  for  assembling  parts  having 
press  fits.  Having  a stroke  of  9 in.,  it  may  also  be  used 
advantageously  for  push  broaching  and  similar  jobs 
because  of  its  adaptability. 

The  press,  shown  in  the  accompanying  illustration,  is 
a three-post  machine,  mounted  on  a base  with  the  table 
top  30  in.  from  the  floor.  Two  of  the  posts  are  in 
tension,  the  third  post  is  under  compression.  The  ram 
is  threaded  with  a long  lead  Acme  thread  and  runs 
through  a nut  4 in.  in  length,  which  nut  is  also  the 
brake  drum 

Power  is  applied  to  the  pulley  by  the  belt;  thence 
through  a worm  gear  and  spline  key,  driving  the  ram 
at  constant  speed  in  one  direction.  The  nut  turns  with 
the  ram  until  pressure  is  applied  on  the  foot  pedal. 
This  pressure  closes  the  asbestos-lined  brake  band  on 
the  nut  and  the  ram  passes  down  immediately  through 
the  latter  until  the  pressure  on  the  foot  pedal  is  re- 
leased, or  until  rite  pressure  applied  by  the  ram  on  the 


work  equalizes  the  pressure  applied  on  the  foot  pedal. 
The  return  stroke  is  obtained  by  a spring  around  the 
top  of  the  ram,  which  raises  the  ram  immediately  after 
operation  to  its  up,  or  normal,  position,  the  nut  turning 
freely  on  the  ram  as  it  rises. 

The  height  between  the  end  of  the  ram  and  the  table 
in  this  machine  is  12  in.  Any  other  dimension,  how- 
ever, may  be  secured  by  using  a different  set  of  col- 
umns and  length  of  control  rod.  The  speed  of  travel 
of  the  ram  depends  entirely  on  the  speed  at  which  the 
pulley  is  run.  For  example,  with  the  pulley  running  at 
300  r.p.m.,  the  ram  travel  will  be  150  in.  per  minute. 
The  end  thrust  is  taken  on  a ball  bearing  between  the 
nut  and  main  casting. 

Nicholls  Portable  Duplex  Molding  Machines 

The  William  H.  Nicholls  Co.,  Inc.,  2 College  Place, 
Brooklyn,  N.  Y.,  has  just  placed  on  the  market  two 
models  of  portable,  duplex  molding  machines.  The 
machines  are  intended  for  use  on  long,  narrow  floors, 
and  they  can  be  moved  along  so  as  to  minimize  the 
distance  which  the  sand,  flasks  and  molds  have  to  be 
carried. 

The  Model  14-42  machine,  shown  in  Fig.  1,  is  in- 
tended principally  for  making  copes  and  drags  simul- 
taneously. There  are  two  adjustable  screw  heads,  so 
that  the  height  can  be  adjusted  for  different  depths  of 
cope  and  drag.  In  many  cases  the  cope  can  be  made  on 
the  split  pattern  plate  attached  to  the  jolt  head,  and  the 
drag  made  on  a right-hand  side  and  rolled  over  before 


FIG.  1.  NICHOLLS  14-42  PORTABLE  DUPLEX 
MOLDING  MACHINE 
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squeezing.  The  pattern  can  be  drawn  with  the  electro- 
magnetic drawing  device  and  both  halves  squeezed  at 
the  same  time. 

The  squeeze  is  made  on  the  up-stroke  of  the  piston, 
and  the  draw  on  the  magnetic  side  is  made  while  the 


FIG.  2.  NICHOLAS  12-36  TYPE  D DUPLEX  SELF-CONTAINED 
MOLDING  MACHINE 

» 

mold  is  being  withdrawn  by  gravity  on  the  return 
stroke  of  the  piston.  The  valve  is  placed  low  and  has  a 
horizontal  handle.  The  position  of  the  valve  permits 
easy  and  quick  operation  in  starting  the  jolting. 

The  machine  has  a 6-in.  length  of  jolt  and  a 14-in. 
squeeze.  All  cast  parts  are  made  of  semi-steel.  The 
pins,  bushings  and  contacting  and  drawing  parts  are 
of  steel,  hardened  and  ground. 

The  Model  12-86,  Type  D machine,  shown  in  Fig.  2, 
consists  of  two  stripping-plate  molding  machines 
mounted  on  the  same  base  and  made  portable.  A riddle, 
sand  conveyor  and  a double  boot  hopper  with  sand 
gates  are  provided.  The  machine  is  set  lower  than  the 
standard  machines,  and  is  about  10  ft.  high  to  the  top 
of  the  conveyor.  It  is  self-contained  and  mounted  on 
four  wheels  running  on  steel  rails  in  the  concrete  floor. 
It  is  intended  especially  for  large  production  in 
foundries  where  there  are  no  sand  or  mold  conveyors 
for  bringing  the  materials  to  the  machine. 

The  molds  are  shaken  out  and  the  sand  piled  the 
whole  length  of  the  floor.  One  man  shovels  the  sand 
into  the  riddle,  which  cleans  and  mixes  it.  The  sand 
is  conveyed  to  the  hopper,  dropped  into  the  flask  and 
made  into  molds,  which  are  set  on  the  floor  directly  in 
front  of  the  machine  as  it  travels  along.  When  the 
molds  are  shaken  out,  the  flasks  are  placed  in  two  rows, 
the  copes  on  one  side  of  the  sand  heaps  and  the  drags 
on  the  other. 

One  operator  can  fill  the  two  flasks  with  sand  and 
jolt  them  while  the  other  sets  the  cores.  The  two  oper- 
ators then  strike  off  the  drag  and  cope,  squeeze  them 
and  help  one  another  to  put  the  molds  on  the  floor. 
This  machine  is  complete,  and  it  not  only  mixes  and 


conveys  the  sand  into  the  mold,  but  gives  a strong 
jolting  action.  The  combination  squeeze  and  drawing 
action  semi-automatically  squeezes  on  the  up-stroke  of 
the  piston  and  draws  by  gravity  on  the  down-stroke. 
Each  half  of  the  machine  is  operated  separately  by 
means  of  one  valve  for  jolting,  squeezing  and  drawing 
the  patterns.  All  castings  are  semi-steel.  The  wearing 
parts  are  steel,  hardened  and  ground.  The  equipment 
can  be  employed  for  continuous  pouring,  as  it  can  be 
arranged  for  any  degree  of  flexibility  required. 

G.E.  Portable  Semi-Automatic 
Arc  Welding  Set 

The  General  Electric  Co.,  Schenectady,  N.  Y.,  has 
recently  placed  on  the  market  a portable,  semi-auto- 
matic electric  arc  welding  set.  The  ability  to  move  the 
machine  easily  increases  the  applicability  of  the  ap- 
paratus, and  makes  it  available  for  use  in  any  part  of 
the  factory  or  shop.  The  set  comprises  complete  semi- 
automatic equipment,  all  mounted  on  a small  truck  that 
can  be  pulled  by  hand  or  lifted  by  a crane.  The  com- 
plete outfit  weighs  about  400  pounds. 

The  welding  equipment  consists  of  a semi-automatic 
lead,  an  automatic  welding  head  with  control  mechan- 
ism, and  a standard  for  holding  a reel  of  electrode  wire. 
Power  is  supplied  to  the  arc  through  a flexible  cable 
with  a plug  for  attaching  it  to  the  nearest  welding 
circuit.  The  reel  carrier  is  equipped  with  a brake  and 
is  intended  to  hold  any  size  of  reel  up  to  2J  ft  in 
diameter. 

The  portable  outfit  is  particularly  useful  for  repair- 
ing parts  of  machines  in  place  when  these  parts  are 
too  bulky,  inconvenient  or  otherwise  impractical  to 
move,  as  well  as  for  doing  routine  welding  of  all  sorts, 
such  as  filling  holes  in  castings  and  welding  seams  in 
pipes  or  tanks. 

It  is  stated  that  time  can  be  saved  in  welding  with 
the  outfit  because  the  electrode  is  fed  continuously,  and 
because  the  speed  of  deposition  is  from  25  to  100  per 
cent  faster  than  that  for  hand  welding.  Material  is 
saved  by  the  elimination  of  waste  ends,  which  usually 
amount  to  from  10  to  25  per  cent  of  the  total  amount 
of  electrode  wire  when  it  is  used  in  short  pieces.  Since 


G.  E.  PORTABLE  SEMI-AUTOMATIC  ARC  WELDING  SET 

the  welding  operation  is  continuous,  interruptions, 
which  tend  to  affect  the  strength  of  the  weld,  are 
greatly  reduced. 
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Berwick  Electric  Heater  for  Forging 

The  American  Car  and  Foundry  Co.,  New  York, 
N.  Y.,  has  recently  brought  out  the  Berwick  two-path 
electric  heater  illustrated  herewith.  The  machine  is 
intended  especially  for  forging  operations  requiring 
the  heating  of  the  ends  of  bar  stock  or  points  along  the 
length  of  the  material.  This  heating  is  accomplished 
without  burning  or  melting  the  metal.  Either  220  or 
440-volt  current  can  be  used. 

The  heaters  are  ordinarily  built  with  one,  two  or 
three  electrodes,  and  fnay  be  supplied  with  four  or  five 
electrodes  if  necessary.  The  length  of  the  heat  on  the 
stock  can  be  varied  from  1 to  8 in.,  or  the  machine  can 
be  arranged  to  heat  lengths  from  3 to  11  in.  With 
slight  changes  in  the  heater,  this  length  can  be  in- 
creased to  16  or  18  in.  The  range  of  diameter  of  the 
stock  heated  on  the  No.  3 heater  varies  from  I to  5 
in.  to  obtain  a high  production  rate,  although  larger 
stock  can  be  handled. 

The  heater  is  similar  in  method  of  operation  to  the 


BERWICK  TWO-PATH  ELECTRIC  HEATER 


Berwick  rivet  heater.  The  lower  or  left-hand  electrode 
of  each  unit  is  stationary,  while  the  upper  or  right-hand 
electrode  has  a vertical  movement  operated  by  depres- 
sion of  the  treadle,  which  raises  the  electrode  suffi- 
ciently to  insert  or  remove  the  material. 

Each  unit  of  the  heater  has  two  pairs  of  electrodes, 
insulated  from  each  other.  The  right-hand  electrode 
has  at  its  two  upper  ends  projecting  blocks  which  over- 
hang, but  which  are  not  allowed  to  touch  the  left-hand 
one.  The  left-hand  electrode  is  stationary,  so  far  as 
vertical  motion  is  concerned,  but  may  be  adjusted  hori- 
zontally by  means  of  two  bolts  at  the  rear  of  the  heater. 
Horizontal  motion  of  the  right-hand  electrode  is  ob- 
tained by  sliding  the  electrode-clamping  device  along 
the  shaft  on  which  it  is  mounted.  Depression  of  the 
pedal  causes  rotation  of  the  shaft,  which  through  cams 
raises  the  shaft  carrying  the  electrode. 

Flexibility  of  the  rear  half  of  the  bottom  electrode 
is  provided  by  a spring.  The  top  face  of  the  electrode 
is  set  at  an  angle  so  that  when  the  upper  electrode 
is  dropped  into  position,  contact  is  assured  at  four 
points  on  the  material.  Marring  of  the  stock  is  de- 
creased because  of  the  increased  number  of  points. 


Thor  “Pigmy”  Portable  Pneumatic  Drill 

The  Independent  Pneumatic  Tool  Co.,  600  West  Jack- 
son  Blvd.,  Chicago,  111.,  has  recently  placed  on  the 
market  the  Thor  “Pigmy”  portable  pneumatic  drill  that 
is  illustrated  herewith.  The  drill  has  a pistol-grip 
handle,  with  the  control  valve  within  easy  reach.  It  is 
non-reversible.  The  device  is  very  light  in  weight. 

The  drill  is  made  in  three  sizes,  the  No.  25  size 
having  a drilling  capacity  of  i in.  and  weighing  only 


THOR  "PIGMY”  PORTABLE  PNEUMATIC  DRILL 


5 lb.,  the  No.  375  size  having  a capacity  of  I in.  and 
weighing  5J  lb.,  and  the  No.  50  size  having  a capacity 
of  i in.  and  weighing  6 lb.  The  speeds  of  the  tools  are 
2,200,  1,400  and  1,000  r.p.m.,  respectively. 

The  drills  are  fitted  with  Jacobs  chucks,  the  No.  25 
having  a No.  IB  chuck,  the  No.  375  a 2B,  and  the 
No.  50  a 6B.  A screwdriver  attachment  can  be  fur- 
nished; it  is  recommended  especially  for  the  No.  375 
drill.  A wire  brush  for  cleaning  purposes  can  be  fur- 
nished for  use  on  the  No.  50  drill.  The  tool  can,  of 
course,  be  employed  for  reaming  and  wood  boring,  as 
well  as  drilling. 

Friction  Clutch  for  Greaves-Klusman 
Geared-Head  Lathes 

The  accompanying  illustration  shows  a friction 
clutch  just  placed  on  the  market  by  the  Greaves-Klus- 
man Tool  Co.,  of  Cincinnati,  Ohio,  for  use  on  its  G-K 
geared-head  lathes. 

As  compared  with  the  former  model,  which  expanded 
the  ring  on  one  side  only  and  had  one-sided  fingers  for 
spreading  the  ring,  the  present  design  expands  the  ring 
on  both  sides.  The  expanders  are  in  the  center  of  the 
clutch  ring,  operating  to  produce  pressure  directly  on 
the  toggle  levers.  Adjustment  of  the  levers  is  by 
means  of  eccentric  studs,  so  that  the  leverage  applied 
always  can  be  maintained  the  same.  The  driving  hub 
is  in  one  piece  for  both  the  forward  and  reverse 
clutches,  giving  a long  bearing  on  the  shaft  and  a long 
driving  key. 

The  friction  clutch  has  50  per  cent  wider  face,  larger 
diameters  on  some  sizes,  and  greater  belt  speed  than 
in  the  former  model. 


GREAVES-KLUSMAN  LATHE  FRICTION  CLUTCH 
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Structural  Steel  Sales 
Near  Capacity 

Orders  for  fabricated  structural  steel 
placed  during  April  were  almost  equal 
to  the  capacity  of  fabricating  firms,  ac- 
cording to  reports  made  to  the  Depart- 
ment of  Commerce  by  firms  comprising 
two-thirds  of  the  fabricating  capacity 
of  the  United  States.  Sales  reported 
during  April  amounted  to  115,247  tons 
by  seventy-five  firms  having  a capacity 
of  116,918  tons,  or  at  the  rate  of  99  per 
cent  of  capacity. 

At  this  rate,  the  total  sales  through- 
out the  United  States,  based  on  a total 
capacity  of  180,000  tons,  were  177,600 
tons  in  April.  This  compares  with  139- 
300  tons  reported  for  M*>rch  by  the 
Bridge  Builders  and  Structural  Society, 
based  on  reports  of  sixty-four  firms 
showing  sales  at  77  per  cent  of  capacity. 


Experiments  With  Chilled 
Iron  Car  Wheels 

Owing  to  the  desirability  of  obtaining 
definite  information  concerning  the 
magnitude  and  distribution  of  stresses 
in  chilled  iron  car  wheels  and  of  de- 
termining the  limit  of  these  wheels  as 
used  today,  with  a further  view  of  im- 
proving the  chilled  iron  wheels  in 
order  to  meet  future  requirements,  an 
investigation  was  entered  into  by  the 
Association  of  Manufacturers  of  Chilled 
Car  Wheels  and  the  University  of  Illi- 
nois. A bulletin  presenting  the  results 
of  the  first  part  of  this  investigation 
has  just  been  issued  by  the  engineering 
experiment  station  of  the  University  of 
Illinois.  It  is  known  as  Bulletin  129 
and  gives  the  results  of  tests  made  to 
determine  strain  produced  within  the 
wheel  by  mounting  it  on  its  axle  and 
by  the  application  of  wheel  loads.  The 
bulletin  includes  the  general  discussion 
of  the  general  problem  of  wheel  load- 
ing, the  determination  of  the  physical 
properties  of  chilled  car  wheel  iron,  a 
description  of  the  apparatus  and  method 
used  in  the  test,  ana  a summary  of  the 
conclusions  drawn  therefrom. 

Autos  Growing  Popular 
in  Mexico 

Imports  of  American  motor  vehicles 
into  Mexico,  consisting  of  6,750  cars 
and  1,482  trucks,  showed  an  increase  in 
1921  compared  with  the  preceding  year. 
Shipments  are  expected  to  be  even 
greater  this  pear,  as  automobiles  are 
sure  to  contribute  considerably  in  de- 
veloping outlying  sections.  Already 
mining  companies  and  oil  operators, 
who  have  constructed  roads  between 
their  properties  and  the  railroads,  are 
replacing  ox  teams  with  motor  trucks. 
Much  interest  from  official  circles  has 
been  taken  in  matters  of  organizing 
automobile  shows  and  fostering  high- 
way projects.  Several  shows  have  al- 
ready been  held  in  Mexico  City  and  a 
national  highway  has  been  proposed  to 
cover  the  entire  country. 


Weights  and  Measures 
Conference  Urges 
Standardization 

“Unity  of  action  is  impossible  with- 
out organized  conferences  and  estab- 
lished methods,”  said  Secretary  of 
Commerce  Hoover  in  addressing  the 
fifteenth  annual  conference  on  weights 
and  measures,  held  recently  at  the 
Bureau  of  Standards  in  Washington. 
Speaking  particularly  to  the  state 
officials  charged  with  the  enforcement 
of  laws  pertaining  to  weights  and 
measures,  Secretary  Hoover  said : 
“Your  work  is  not  so  much  the  pre- 
vention of  crookedness  and  the  appre- 
hension of  crooks,  as  it  is  the  protec- 
tion of  the  honest  producer  and  dis- 
tributor. I believe  the  vast  majority 
of  producers  and  distributors,  as  well 
as  the  whole  of  the  consumers,  are 
anxious  that  there  be  consistent  scien- 
tific expansion  in  standardization.” 

There  will  be  no  legitimate  objection 
to  centralization,  Representative  Vestal, 
chairman  of  the  Committee  on  Coinage, 
Weights  and  Measures,  of  the  House  of 
Representatives,  told  the  conference,  if 
the  prosecution  of  offenders  be  left  to 
the  state  and  local  authorities.  “Let 
us  have  one  central  authority,”  he  said, 
“to  set  up  uniformity.  Many  manufac- 
turers are  writing  to  me  asking  for 
this  very  thing.  This  entire  question 
is  merely  a matter  of  educating  the 
people  in  standardization.  Lack  of 
standardization  does  not  make  for 
economy  or  for  efficiency." 

The  program  of  the  conference  was 
so  crowded  that  no  opportunity  was 
afforded  C.  A.  Briggs,  of  the  Bureau  of 
Standards,  to  present  his  talk  on  the 
metric  system. 

Railway  Mechanics  Meeting 
and  Exhibit 

The  third  annual  meeting  of  the  me- 
chanical division  of  the  American  Rail- 
way Association  will  be  held  in  At- 
lantic City,  N.  J.,  June  14  to  21.  This 
division  comprises  the  former  Master 
Car  Builders  and  Master  Mechanics 
Associations,  and  is  the  largest  subdi- 
vision of  the  parent  association.  The 
exhibition  this  year  will  be  the  great- 
est ever  attempted  by  the  Railway.  Sup- 
ply Manufacturers’  Association,  which 
acts  in  conjunction  with  the  car  build- 
ers. Over  100,000  sq.ft,  of  floor  space 
has  been  prepared  on  the  famous  Mil- 
lion Dollar  Pier,  and  the  largest  manu- 
facturers of  railway  supplies  will  have 
display  booths  on  the  pier. 

Headquarters  of  the  convention  will 
be  the  Marlborough-Blenheim  Hotel, 
where  the  technical  sessions  will  be 
held.  These  sessions  will  include  dis- 
cussions on  prices,  material,  safety  ap- 
pliances, freight  loading  and  equip- 
ment, brakes,  car  wheels,  signals,  loco- 
motive construction,  heating  and  boiler 
maintenance  and  sanitation.  Commit- 
tee reports  will  be  received  on  welding, 
design,  mechanical  stokers,  car  dump- 
ing machines,  tonnage  rating  and  car 
repair  shop  layouts. 


Final  Declaration  of  Foreign 
Trade  Council 

At  the  close  of  the  Ninth  National 
Foreign  Trade  Convention,  held  last 
month  in  Philadelphia,  the  final  declar- 
ation, which  is  a feature  of  the  annual 
meeting  of  this  body,  was  prepared  and 
passed  upon  by  the  thirteen  hundred 
delegates  present  from  all  parts  of  the 
country.  The  declaration,  which  is 
really  a prescription,  or  a suggested 
remedy  for  present  business  conditions, 
starts  off  with  the  statement  that  “the 
recovery  of  prosperity  in  the  United 
States  depends  upon  the  ability  of  our 
people  to  sell  at  remunerative  prices 
practically  all  they  produce,  running  ap- 
proximately full  time  and  full  handed.” 

The  declaration,  which  covers  every 
phase  of  business  and  manufacturing 
enterprise,  includes  the  following  sub- 
jects: 

The  need  of  foreign  trade,  foreign 
loans,  foreign  trade  zones,  credit  to 
other  nations,  creation  of  loan  corpora- 
tions under  the  provisions  of  the  Edge 
Act,  reorganization  to  some  extent  of 
the  Federal  Reserve  System,  national 
taxation,  merchant  marine  and  marine 
insurance,  simplification  and  standard- 
ization of  procedure  in  trade  practice, 
enactment  of  a trade  act  with  China,  a 
bargaining  tariff,  education  in  foreign 
trade,  transportation,  agriculture,  and 
a final  paragraph  counseling  courage 
and  tenacity  in  the  pursuance  of  foreign 
markets. 

Scientific  Paper  on  Testing 
Gage  Blocks 

The  Bureau  of  Standards  has  just 
issued  a paper,  or  rather  a technical 
abstract  of  a paper,  on  the  interference 
methods  for  standardizing  and  testing 
precision  gage  blocks.  The  experiment 
which  led  to  the  preparation  of  this 
paper  was  made  by  C.  G.  Peters  and 
H.  S.  Boyd,  of  the  bureau.  The  paper 
gives  some  interesting  as  well  as  new 
features  of  this  very  absorbing  opera- 
tion and  the  apparatus  used  for  cal- 
ibrating standards  and  comparing  other 

fages  with  these  standards  is  illustrated 
y line  drawings  and  is  thoroughly  ex- 
plained. The  complete  paper  may  be 
purchased  from  the  Superintendent  of 
Documents,  Government  Printing  Office, 
Washington,  D.  C.,  for  ten  cents. 


Bill  to  Supervise  Weights 
and  Measures 

A bill  regulating  and  controlling  the 
manufacture,  sale  and  use  of  weights 
and  measures  _ and  of  weighing  and 
measuring  devices  has  been  introduced 
in  the  House  by  Representative  Vestal, 
of  Indiana,  chairman  of  the  Committee 
on  Coinage,  Weights  and  Measures. 
The  bill  confers  jurisdiction  over  weigh- 
ing and  measuring  devices  on  the  Bu- 
reau of  Standards,  of  the  Department 
of  Commerce,  with  authority  to  pass  on 
their  various  types. 
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Business  Outlook  in' 
Foreign  Markets 

The  gradual  return  to  a healthy  busi- 
ness condition  in  foreign  markets  is 
evidenced  by  the  cable  dispatches  to  the 
Department  of  Commerce  from  the 
market  places  of  the  world.  Conditions 
seem  to  be  improving  in  all  quarters, 
particularly  in  manufacturing  centers. 
Unemployment  is  gradually  disappear- 
ing and  a final  resumption  of  normal 
conditions  is  awaiting  the  bolstering  up 
of  the  financial  condition  of  the  various 
nations  involved. 

The  situation  in  Sweden  in  the  iron 
and  steel  market  shows  a slight  im- 
provement. Production  is  slightly  in- 
creased and  prices  are  tending  toward 
stabilization.  Iron  and  steel  produc- 
tion for  the  first  quarter  of  1922  is 
summarized  as  follows:  Pig  iron,  67,400 
tons;  Martin  ingots,  41,600  tons:  rolled 
iron  and  steel,  49,900  tons.  Several 
foreign  orders  received  during  the 
spring  have  caused  a resumption  of 
work  in  three  or  four  iron  and  steel 
mills. 

In  England  there  are  distinct  signs 
of  improvement  in  the  automotive  fields 
A record  trade  was  reported  in  some 
quarters  before  the  dispute  arose  be- 
tween the  Engineering  Employers’ 
Federation  and  the  Amalgamated  Engi- 
neering Union,  which  began  on  March 
11.  Most  of  the  manufacturers  of 
motor  cars  and  motorcycles  are  mem- 
bers of  the  federation.  Since  the  lock- 
out they  have  been  short  of  toolmakers 
and  machinists. 

In  Japan  the  manufacturing  indus- 
tries in  the  iron  and  steel  trade  are 
gradually  resuming.  Iron  and  steel  im- 
ported into  Japan  in  1921  amounted 
to  1,600,000  long  tons,  and  this  year 
present  indications  are  that  this 
amount  will  be  greatly  exceeded. 

The  prospects  for  the  introduction  of 
American  tractors  into  the  Netherlands 
at  the  present  time  are  considered  fair, 
though  the  market  is  limited.  The 
matter  of  credit  terms  for  the  sale  of 
tractors  and  farm  implements  is  of 
little  importance,  as  the  farmers  can 
well  afford  to  pay  for  what  they  are 
willing  to  buy. 

In  Poland  the  automotive  field  is 
hampered  by  high  prices.  A high-class 
make  of  American  automobile  costs 
about  20,000,000  Polish  marks,  a sum 
which  only  four  or  fivepeople  in  Poland 
could  afford  to  pay.  There  is  little  de- 
mand for  American  trucks  in  Poland 
at  the  present  time,  especially  since 
used  trucks  may  be  procured  from  army 
stocks  at  low  prices.  Also,  the  low 
quality  and  high  price  of  gasoline  and 
oil  are  not  conducive  to  motor-car  popu- 
larity. It  is  estimated  that  there  are 
no  more  than  6,000  gasoline  motor 
vehicles  in  Poland. 

The  American  market  continues  to 
offer  a profitable  market  for  American 
goods.  Tractors  and  all  kinds  of  farm 
machinery  find  a ready  sale  in  many  of 
the  southern  republics.  Mexico  is  also 
improving  along  these  lines.  All  the 
implements  and  farm  machinery  used 
in  the  various  agricultural  regions  in 
Mexico  are  imported  from  the  United 
States  and  there  is  always  a good  de- 
mand among  the  farmers  of  the  Yaqui 
Valley  and  also  in  the  Mayo  and  Sonora 
Valleys. 

, Other  markets  show  encouraging 
signs  of  resumption  of  business  and  it 
is  expected  that  heavy  buying  will  pre- 
vail when  exchange  rates  are  stabilized. 


British  Merchandise  Act 

An  important  bill  amending  the 
present  merchandise  mark  act  which 
prescribes  the  requirements  for  the 
marking  of  goods  imported  into  the 
United  Kingdom,  has  recently  been  sub- 
mitted to  the  British  Parliament,  ac- 
cording to  advices  received  by  the  De- 
partment of  Commerce.  The  provisions 
of  the  act  deal  primarily  with  the  mark- 
ing of  goods  as  to  class  and  origin  and 
are  intended  to  protect  British  indus- 
tries from  unfair  competition  by  for- 
eigners. The  act  also  prohibits  the 
importation  into  the  United  Kingdom 
of  goods  to  which  there  is  applied  a 
forged  trade  mark  or  description,  or 
any  goods  bearing  a trade  mark  of  those 
manufactured  in  the  United  Kingdom. 
American  exporters  to  the  United  King- 
dom would  do  well  to  follow  this  bill 
and  its  course  through  the  British  leg- 
islature. 


Duty  on  Auto  Bodies 

Automobile  bodies  recently  imported 
have  been  held  by  the  United  States 
Court  of  Customs  Appeals  to  be  duti- 
able of  20  per  cent  as  manufactures  in 
chief  value  of  metal.  The  merchandise 
had  been  assessed  as  automobile  bodies, 
dutiable  at  46  per  cent  The  Board  of 
Appraisers,  in  considering  the  complaint 
of  the  importers,  held  the  merchandise 
dutiable  at  16  per  cent  as  manufactures 
in  chief  value  of  wood.  The  court  how- 
ever held  the  merchandise  dutiable  at 
20  per  cent  as  manufactures  in  chief 
value  of  metal. 


Diesel  Engines  on  Swedish 
Railroads 

A report  from  Consul  W.  H.  Sholes, 
of  Goteborg,  Sweden,  states  that  high 
operating  costs  on  Swedish  railways 
have  caused  a number  of  transportation 
companies  in  western  Sweden  to  ex- 
periment with  Diesel  motor  railway  en- 
gines. Among  these  companies  should 
be  mentioned  the  Sarobanan  (The  Saro 
Railway  Co.)  and  the  Goteborg- Boras 
Jarnvag.(Goteborg-Borae  Railway  Co.). 
In  the  light  of  the  Halmstad  Nassjo 
Railway  Co.’s  success  with  such  engines 
it  is  not  unlikely  that  they  will  be  more 
generally  adopted  in  this  section  of  the 
country. 

The  first  Diesel  motor  railway  engine 
(76  hp.)  was  put  in  operation  in 
Sweden  in  1914  and  has  been  in  constant 
use  ever  since.  Larger  engines  have 
since  been  found  necessary,  and  now  the 
160-hp.  type  is  preferred.  Considerable 
savings  in  fuel  consumption  are  said 
to  have  been  effected,  and  the  fact  that 
only  one  attendant  is  required,  as  com- 
pared with  two  on  a steam  locomotive, 
is  another  argument  advanced  in  its 
favor.  Its  advent  seems  to  have  set  at 
rest  the  oft-expressed  fear  that  such 
engines  might  not  be  quite  safe  on  rail- 
ways with  great  traffic. 

American  manufacturers  of  Diesel 
motor  railway  engines  and  similar  sub- 
stitutes for  the  steam  locomotive  should 
find  this  section  of  Sweden  a prominent 
field  for  their  products.  A list  of  the 
State  and  privately  owned  railways  in 
western  Sweden  may  be  consulted  by 
interested  parties  on  addressing  the 
Transportation  Division  of  the  Depart- 
ment of  Commerce,  and  referring  to 
Exhibit  No.  62461. 


Austrian  Industries  Had 
Poor  Year  in  1921 

The  Department  of  Commerce  has 
received  an  interesting  report  on 
Austrian  industrial  conditions  from 
Consul  C.  H.  Foster,  of  Vienna.  The 
report  states  that  the  year  1921  was 
a somewhat  difficult  period  for  those 
Austrian  industries  making  finished 
iron  and  steel  goods.  Prices  increased 
considerably,  particularly  for  files  and 
rasps,  wire  ropes,  ordinary  wire,  iron 
furniture,  and  machinery,  so  that  ex- 
ports became  more  and  more  difficult. 
Cables  and  wire  ropes  were  al- 
most barred  from  Czechoslovakia  and 
Hungary. 

At  the  beginning  of  the  year  orders 
were  scarce  in  the  wire,  copper,  and 
brass  industries,  as  well  as  for  tubings, 
tools,  motors,  presses  and  hydraulic 
plants,  and  agricultural  machinery,  but 
conditions  became  better  toward  the 
end  of  the  year.  Unfavorable  condi- 
tions prevailed  throughout  the  whole 
year  for  pumps,  wire  ropes,  lifts,  and 
elevators.  Until  spring  conditions  were 
good  in  those  industries  turning  out 
pitchforks,  cables,  and  Diesel  motors, 
but  toward  the  end  of  the  year  German 
competition  grew  threatening.  A lack 
of  raw  material  was  felt  in  the  in- 
dustries for  metal  goods  and  plows. 

Plenty  of  orders  were  received  for 
piano  wire,  so  that  the  one  Austrian 
factory  was  well  occupied.  Plows, 
files,  and  rasps  were  in  good  demand. 
Cutlery  was  exported  to  the  extent  of 
90  per  cent  of  the  production,  the  per- 
centage being  especially  high  for  agri- 
cultural knives  and  saw  blades.  Lock- 
smith’s goods  equaled  only  80  per  cent 
of  their  1913  production  but  sold  well. 
Screws  and  rivets,  iron  furniture, 
metal  goods,  machines,  scales  and 
weights,  bicycles,  and  firearms  were 
frequently  ordered  and  these  industries 
kept  well  occupied.  The  machine  in- 
dustry worked  under  favorable  condi- 
tions; factories  making  specialties  had 
many  orders  and  exports  were  nu- 
merous. 

Locomotive  factories  worked  mostly 
for  deliveries  to  other  countries.  In 
1921,  300  locomotives  were  delivered, 
as  against  211  and  144  in  the  two 
preceeding  years,  but  difficulties  in 
procuring  raw  materials  were  felt.  To 
meet  all  demands  some  factories  had 
to  erect  new  buildings  and  make  great 
investments.  The  Austrian  railway- 
car  factories  produced  one-third  of 
their  output  for  inland  use  and  were, 
therefore  obliged  to  work  for  export. 

Pneumatic  Tube  Service  in 
Postal  Appropriation  Bill 

In  consideration  of  the  conference 
report  on  the  postal  appropriation  bill 
for  next  year,  the  House  adopted  the 
Senate  amendment  for  the  transmission 
of  mail  by  pneumatic  tubes  or  other 
similar  devices  in  New  York  and 
Brooklyn,  at  an  annual  expenditure  not 
exceeding  $18,500  per  mile  of  double 
line  of  tubes,  making  a total  appropria- 
tion therefor  of  $513,911.  It  is  pro- 
vided that  either  party  to  the  contract 
may  apply  to  the  Interstate  Commerce 
Commission  for  a revision  of  this  rate 
before  July  1,  1923,  its  decision  to  be 
effective  after  July  1,  1923,  but  in  no 
case  shall  the  rate  exceed  $19,500  per 
mile. 
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Kinsey  Exhibition  of  Me- 
chanical Equipment 

Under  the  auspices  of  the  E.  A.  Kin- 
sey Co.,  and  in  the  showrooms  of  that 
concern  in  the  Kinsey  Building,  331 
West  Fourth  St.,  Cincinnati,  Ohio,  an 
exhibition  of  machinery  and  mechani- 
cal equipment  will  be  held  on  June  7 
to  10.  The  show  will  be  a complete 
exhibition  of  machine  tools,  accessories, 
labor  and  time-saving  devices  of  the 
latest  models  in  design  and  construc- 
tion. Over  forty  of  tne  largest  manu- 
facturers of  such  equipment  will  be 
represented  at  the  show,  which  is  in- 
tended to  benefit  factory  executies,  pur- 
chasing agents,  superintendents,  fore- 
men and  master  mechanics.  Experts 
from  the  factories  manufacturing  the 
various  equipment  and  tools  will  be  on 
hand  to  demonstrate  and  explain. 

There  will  be  no  selling;  during  the 
exhibition,  so  that  the  entire  time  can 
be  devoted  to  an  undisturbed  study  of 
the  machinery  on  exhibition. 


Office  Managers  Meet 
at  Washington 

The  third  annual  conference  of  the 
National  Association  of  Office  Man- 
agers was  held  in  Washington,  D.  C., 
May  18  to  20.  One  hundred  represen- 
tatives of  many  of  the  largest  concerns 
in  the  country  were  present  to  discuss 
principles  of  office  management,  and  to 
exchange  ideas  looking  to  the  more 
economical  and  efficient  operation  of 
large  offices. 

The  meeting  was  addressed  by  speak- 
ers of  note  on  such  topics  as:  “Possi- 
bilities and  Limitations  of  Psychology 
in  the  Office,”  by  Dr.  John  B.  Watson 
of  New  York;  “United  States  Budget 
Bureau  and  Principles  of  Budget  Mak- 
ing,” by  Gen.  H.  M.  Lord,  U.  S.  A.; 
“Personnel  Work  in  the  Office,”  by  Dr. 
Charles  R.  Mann,  of  the  War  Depart- 
ment; and  “Modern  Office  Planning,” 
by  Harry  A.  Hopf  of  New  York. 

The  officers  oi  the  association  are: 
President,  F.  L.  Rowland,  Gilbert  & 
Barker  Manufacturing  Co.;  first  vice- 
president,  G.  R.  Hulverson,  Burroughs 
Adding  Machine  Co.:  second  vice-pres- 
ident, L.  E.  Stacy,  Spirella  Company; 
secretary,  G.  S.  Childs,  Alexander 
Hamilton  Institute;  treasurer,  C.  W. 
Kirkpatrick,  Fisk  Rubber  Company. 


Chemical  Industries  To 
Exhibit  Machinery 

The  Eighth  National  Exposition  of 
Chemical  Industries  will  be  held  this 
year  in  the  Grand  Central  Palace,  New 
York  City,  during  the  week  of  Septem- 
ber 11.  It  will  follow  immediately  upon 
the  fall  meeting  of  the  American 
Chemical  Society. 

The  raw  materials  to  be  exhibited 
will  be  of  the  natural  resources  from 
out  of  the  earth  and  above  the  earth. 
The  machinery  exhibits  will  consist  of 
apparatus  and  equipment  and  instru- 
ments for  control,  precision,  recording, 
gaging,  measuring,  and  machinery  for 
every  mechanical  operation  in  the  man- 
ufacture of  products  from  the  raw 
materials.  Many  new  things  upon 
which  manufacturers  were  working 
when  the  war  ended,  and  which  have 
since  been  more  leisurely  perfected,  will 
oe  shown  for  the  first  time. 


Engineering  Council  Re- 
counts Its  Achieve- 
ments in  1921 

The  annual  meeting  of  Engineering 
Council,  of  the  Federated  American 
Engineering  Societies,  was  held  in 
Pittsburgh  May  26  and  27.  It  was  the 
most  successful  meeting  in  the  history 
of  the  council,  and  the  reports  of  com- 
mittees and  officers  showed  great  prog- 
ress and  recognition  of  the  position  of 
the  engineer  in  public  life.  President 
Mortimer  E.  Cooley  presided  and  in 
speaking  of  his  tours  throughout  the 
country  during  the  year,  said  that 
everywhere  he  found  evidence  that  the 
federation  idea  was  growing,  and  that 
substantial  additions  to  membership 
might  be  expected  in  the  near  future. 
The  most  important  discussion  of  the 
meeting  was  the  registration  of  engi- 
neers, to  control  which  laws  have  been 
passed,  or  are  in  process  of  legislation, 
m many  states.  The  council  expressed 
the  opinion  that  such  legislation  may 
properly  cover  engineers  and  architects 
charged  with  the  responsibility  of  pub- 
lic works,  but  not  mining  engineers.  A 
resolution  that  the  employment  com- 
mittee of  the  council  go  on  with  its  in- 
vestigation of  the  employment  situa- 
tion was  adopted.  The  committee  was 
requested  to  study  and  report  any  pos- 
sibility of  co-ordinating  existing  and 
local  employment  services  into  a na- 
tional service.  Another  resolution 
adopted  directs  the  councfl’s  committee 
on  water  power  to  place  before  the 
President  the  facts  of  the  situation 
with  regard  to  water  power  develop- 
ment in  this  country.  A movement  to 
conserve  our  national  forests  was  set 
in  motion  by  the  appointment  of  a 
committee  to  study  this  phase  of  our 
national  development.  The  board 
pledged  its  support  to  President  Hard- 
ing m his  plan  of  government  reorgan- 
ization, and  decided  to  keep  up  a na- 
tion-wide movement  for  the  establish- 
ment of  a Department  of  Public  Works 
in  the  Cabinet.  It  was  also  brought 
out  that  committees  are  at  work  on  a 
general  policy  of  affiliation  of  Ameri- 
can engineers  with  the  engineering 
bodies  of  other  nations.  A movement 
is  now  on  foot  in  Europe,  led  by  Sir 
Robert  Hadfield  to  form  an  Anglo- 
Saxon  union  of  engineers,  which  shall 
include  all  the  English  speaking  people 
of  the  world.  Secretary  Wallace’s  re- 
port recounted  the  achievements  of  the 
council  during  the  past  year.  He  gave 
some  interesting  figures,  showing  how 
the  organization  has  helped  the  Gov- 
ernment and  business  men  in  various 
ways.  , 

Southern  Metal  Trades 
in  Savannah 

The  fifth  annual  convention  of  the 
Southern  Metal  Trades  Association  is  to 
be  held  in  the  Savannah  Hotel,  Sa- 
vannah, Ga.,  June  19  and  20.  This  meet- 
ing will  be  devoted  mostly  to  the  hear- 
ing of  reports  from  the  officers  of  the 
association.  Only  two  papers  will  be 
presented  according  to  present  arrange- 
ments. These  are  “Signs  of  the  Times,” 
by  T.  M.  Cunningham,  Jr.,  of  Savannah; 
and  “Sidelights  on  Cupola  Practice,” 
by  Patrick  Dwyer,  editor.  The  Foundry, 
Cleveland,  Ohio.  G.  F.  Meehan,  presi- 
dent of  the  association,  will  preside. 
The  annual  banquet  will  be  held  on  the 
evening  of  the  nineteenth  in  the  ban- 
quet room  of  the  hotel. 


Invitation  to  Meeting  of 
Construction  Council 

Lacking  facilities  at  present  for 
direct  communication  with  the  thou- 
sands of  important  men  in  the  construc- 
tion industry,  the  temporary  directing 
committee  of  American  Construction 
Council  extends  a personal  invitation  to 
each  member  of  the  industry  to  attend 
the  organizing  meeting  in  Washington, 
D.  C.,  on  June  19  and  20. 

The  step  contemplated,  that  of  bring- 
ing together  for  co-operation  in  behalf 
of  the  industry  and  of  the  public  all  the 
elements  of  construction  activity — en- 
gineers, architects,  labor,  the  contrac- 
tors, the  manufacturers  and  dealers, 
and  the  financial  interests — is  epochal 
in  American  industry.  It  deserves,  and 
promises  to  have,  the  full  support  of 
the  entire  industry. 

Full  details  of  the  plan  are  set  forth 
in  a comprehensive  pamphlet,  procur- 
able from  the  temporary  office,  1053 
Munsey  Building,  Washington,  D.  C. 
The  meeting  will  be  held  in  the  Wash- 
ington Hotel.  Secretary  of  Commerce 
Hoover  will  preside.  R.  C.  Marshall, 
-Jr.  is  chairman  of  the  temporary  direct- 
ing committee. 

Advertising  Conference 
at  Milwaukee 

The  program  for  the  first  National 
Industrial  Advertising  Conference,  to  be 
held  in  Milwaukee  from  June  11  to  13, 
has  been  just  announced  by  the  chair- 
man of  the  conference,  Keith  J.  Evans, 
advertising  manager  of  Joseph  T.  Ryer- 
son  & Sons,  Chicago.  At  the  technical 
session,  the  speakers  have  been  selected 
from  a variety  of  industries  and  pro- 
fessions in  the  country.  Some  of  the 
papers  scheduled  for  presentation  are: 
“Advertising  as  a Factor  in  Inter- 
Industrial  Marketing,”  by  W.  W.  Cole- 
man, president  of  the  Bucyrus  Com- 
pany, Milwaukee ; “What  the  Depart- 
ment of  Commerce  is  Doing  to  Aid 
Inter-Industrial  Marketing,”  by  F.  M. 
Feiker,  vice-president,  McGraw-Hill 
Company,  Inc.,  formerly  assistant  to 
the  Secretary  of  Commerce;  “Cutting 
the  Cost  of  Distribution  or  Marketing 
in  its  Relation  to  Industrial  Develop- 
ment,” by  Congressman  Anderson,  of 
Mannesota;  “Advertising  in  Its  Rela- 
tion to  the  Four  Points  of  Contact  in 
Industry,"  by  Bennett  Chappie,  director 
of  publicity,  American  Rolling  Mills. 
Speakers  at  some  of  the  other  sessions 
will  be:  Charles  H.  Macintosh,  of  La- 
Salle Extension  University:  J.  C.  Me- 
Quiston,  manager,  Westinghouse  Elec- 
tric and  Manufacturing  Co.;  H.  Colin 
Campbell,  manager  of  publicity,  Port- 
land Cement  Association;  Morris  W. 
Leith,  formerly  Hill,  Clark  & Co. 


Power  Plant  Exposition 
in  New  York 

Announcement  has  been  made  of  the 
National  Exposition  of  Power  and 
Mechanical  Engineering  to  be  held  at 
the  Grand  Central  Palace,  New  York, 
from  Dec.  7 to  13. 

The  exposition  will  immediately  fol- 
low the  annual  meeting  of  the  American 
Society  of  Mechanical  Engineers  and  it 
is  expected  that  the  exhibits  will  supple- 
ment the  programs  and  discussions  at 
the  professional  meetings  of  the  society. 


Digitized  by 


G Dogle 


June  8,  1922 


Eliminate  Waste — With  Modern  Equipment 


872a 


The  Business  Barometer 

This  Week’s  Outlook  in  Commerce,  Finance,  Agriculture  and  Industry 
Based  on  Current  Developments 


BY  THEODORE  H.  PRICE 
Editor,  Commerce  and  Finance,  New  York 


(.Copyrighted,  Theodore  H.  Price  Publishing  Corporation,  16  Exchange  Place,  New  York ) 


By  an  unusual  coincidence  last  week 
included  “Derby  Day,”  “Memorial  Day” 
and  “Whitsuntide.”  The  first  is  prac- 
tically though  not  legally  a holiday  in 
England;  the  second,  “Memorial  Day,” 
is  widely  observed  as  a legal  holiday 
throughout  the  United  States;  and  the 
third,  “Whitsuntide,”  has  become  a va- 
cation period  in  most  of  western  Eu- 
rope. 

The  result,  in  so  far  as  business  is 
concerned,  was  comparative  quietude,  of 
which  we  may  take  advantage  to  sur- 
vey and  interpret  conditions.  The  re- 
vival has  now  reached  the  median  stage 
and  it  is  more  difficult  to  read  the 
future  when  things  are  on  an  even  keel 
when  they  are  at  one  extreme  or  the 
other. 

At  present  every  one  is  fairly  cheer- 
ful. President  Harding,  and  all  his  ad- 
ministration, is  -loudly  proclaiming  the 
advent  of  prosperity.  Election  day  is 
approaching  and  there  is,  of  course,  a 
factor  of  political  self  interest  in  the 
cheerfulness,  but  there  is  also  a sub- 
stantial basis  for  it  As  always,  there 
are  some  things  that  are  not  as  they 
should  be  but  “normalcy”  is  not  perfec- 
tion and  the  ideal  will  not  be  attained 
this  side  the  millenium.  But  good  times 
are  due  to  the  dominance  of  the  con- 
structive spirit,  and  that  spirit  seems 
now  to  be  spreading.  It  was  thwarted 
at  Genoa,  but  it  has  reasserted  itself 
in  the  bankers  conference  at  Paris  as  a 
result  of  which  a loan  of  $1,000,000,000 
will  probably  be  made  to  Germany  now 
that  she  has  accepted  the  terms  im- 
posed. 

Effect  of  the  Loan 


The  stimulating  and  stabilizing  effect 
that  this  loan  will  have  in  Europe  is 
hardly  appreciated  in  America  as  yet. 
It  has  already  lifted  sterling  exchange 
to  the  highest  figure  touched  since  July, 
1919,  and  even  marks  have  advanced 
slightly  in  anticipation  of  German  de- 
flation. 

That  they  can  ever  recover  their  pre- 
war value  seems  impossible,  but  it  is 
thinkable  that  a revival  of  speculative 
activity  may  carry  them  much  higher, 
for  at  their  present  value  of  38  cents  a 
100  the  entire  142  billion  marks  now 
outstanding  are  worth  only  $539,000,- 
000;  this  is  hardly  more  than  half  the 
loan  that  is  under  consideration.  If 
marks  go  up  it  is  probable  that  the 
other  depreciated  currencies  of  the  Old 
World  would  advance  concurrently. 

The  result  would  be  a sudden  and 
substantial  increase  in  the  purchasing 
power  of  Eure  It  is  plain  that  this 
would  mean  much  to  America  as  well 
as  to  England  and  its  tonic  effect  is  to 
be  reckoned  with  as  a possible  and  a 
very  important  influence.  Certainly 
the  program  of  reconstruction  in  West- 
ern Europe  seems  sufficiently  advanced 
to  justify  reliance  upon  its  ultimate 
completion  and  there  is  reason  to  hope 
that  as  it  progresses  sane  government 
may  be  established  in  Russia. 

So  much  for  conditions  overseas. 


Turning  from  them  to  our  domestic 
affairs  there  is  equal  reason  for  con- 
fidence. Unemployment  continues  to 
decrease,  bank  clearings  are  steadily 
improving,  retail  trade  is  gaining. 

With  the  exception  of  wheat,  which 
has  declined  sharply  because  the  “May 
deal”  has  collapsed,  the  great  agricul- 
tural staples  are  selling  at  prices  that 
are  fairly  satisfactory.  The  steel  mills 
are  getting  busier;  some  of  them  are 
working  up  to  capacity.  The  automo- 
bile business  is  booming. 

Railroad  earnings  for  April  were  sur- 
prisingly good  .when  the  curtailment  of 
coal  traffic  .is. considered.  Good  judges 
expect'  a further  ' improvement  after 
July  1 when  the 'lower  freight  rates  be- 
come effective.. 

The  reduction  in  employees’  wages 
ordered  by  the  Labor  Board  has  led 
some  of  the  Brotherhoods  to  order  a 
vote  upon  the  question  of  striking,  but 
no  one  expects  that  it  will  be  anything 
more  than  a gesture.  The  textile 
strike  in  New  England  is  gradually 
settling  itself  as  the  hands  return  to 
work  and  the  mills  reopen  one  by  one. 
By  “moral  suasion”  Secretary  Hoover 
is  trying  to  fix  the  price  of  bituminous 
coal  at  $3.60  f.o.b.  West  Virginia  mines 
during  the  continuance  of  the  strike. 
He  may  not  succeed  but  if  he  fails  Con- 
gress will  probably  give  him  the  legal 
authority  tnat  he  lacks  in  order  to  deal 
effectively  with  a very  perplexing  and 
difficult  problem.  Credit  is  abundant. 
Money  is  easy  and  the  weekly  state- 
ment of  the  Federal  Reserve  System 
shows  a gain  of  one-half  of  1 per  cent 
in  the  reserve  ratio,  which  now  stands 
at  78  per  cent.  This  is  apparently 
due  to  a decrease  of  40  millions  in  de- 
posits for  there  has  been  no  change  in 
the  amount  of  gold  held. 

Winter  Wheat  Promising 

It  is  too  early  to  say  much  about  the 
condition  of  the  crops,  though  the  in- 
dicated yield  of  winter  wheat  is  slightly 
in  excess  of  last  year,  but  barring  the 
unforeseen  and  assuming  a satisfactory 
harvest  it  seems  reasonable  to  count 
upon  good  and  improving  business  for 
at  least  six  months.  This  will  carry  us 
up  to  and  over  the  elections  and  while 
it  is  not  to  be  inferred  that  their  effect 
will  be  disturbing  it  is  admittedly  un- 
certain and  business  abhors  uncer- 
tainty. With  this  conservatively  op- 
timistic view  the  security  and  financial 
markets  seem  to  be  in  agreement.  A 
renewed  demand  for  bonds  was  met 
with  a number  of  new  issues,  including 
a loan  of  $24,000,000  to  the  Republic  of 
Bolivia,  which  was  offered  and  well 
taken  on  a basis  which  yields  7.92  per 
cent. 

The  stock  market  has  been  relatively 
quiet.  The  Supreme  Court  has  severed 
the  Central  Pacific  from  the  Southern 
Pacific  Railway,  but  the  union  for- 
bidden would  probably  be  legal  under 
the  Esch-Cummins  Bill  and  it  is  doubt- 
ful whether  the.  severance  decreed  will 
ever  become  a .fact.  The  reorganiza- 


tion of  the  International  & Gres  t 
Northern  has  been  completed.  1 . 
probably  presages  the  acquisition  ox 
that  railroad  by  the  Frisco. 

-The  merger  of  the  Republic  Iron  and 
Steel  Co.  with  the  Midvale  and  the  In- 
land Steel  Co.  is  also  announced,  but 
many  legal  hurdles  will  have  to  be 
cleared  before  it  can  be  consummated. 
The  Tobacco  Products  Co.,  the  United 
Retail  Stores  Corporation  and  the 
United  Cigar  Stores  Co.  have  also  been 
put  together,  but  the  market  effect  of 
these  combinations  has  been  negligible, 
for  speculators  have  ceased  to  believe 
that  the  whole  -can  be  made  greater 
than  the  sum  of  all  its  parts. 

This  is  one  reason  why  the  recent 
advance  in  securities  represents  an  ap- 
preciation of  real  rather  than  fictitious 
values.  It  rests  upon  the  substantial 
basis  of  intelligent  investigation,  for  at 
no  time  since  it  commenced  last  Jan- 
uary has  there  been  much  reckless 
speculation.  Therefore  there  is  reason 
to  expect  a further  advance  as  the 
prosperity  of  the  country  is  reflected 
by  increased  earnings,  and  it  is  among 
the  railway  stocks  that  the  most  strik- 
ing examples  of  the  relation  betweer 
larger  corporate  profits  and  highei 
market  values  will  probably  be  found. 

Commodity  Markets  Firm 

The  commodity  markets  call  for  but 
little  comment.  Sugar  has  been  con- 
spicuously firm  and  substantially 
higher  prices  seem  indicated  by  the 
rapidity  with  which  the  supply  has 
been  absorbed.  Rubber  is  also  in  bet- 
ter demand  at  a slight  advance.  Cotton 
halts  around  20  cents  with  the  trade  in 
doubt  as  to  the  accuracy  of  the  many 
crop  reports,  public  and  private,  that 
have  been  issued.  The  statistics  indi- 
cate ultimate  scarcity,  but  a present 
sufficiency  and  with  every  one  bullish 
experience  suggests  caution  rather  than 
blind  confidence  in  a further  advance. 

The  sensational  losses  sustained  by 
those  who  were  long  of  May  wheat 
have  had  a sobering  effect  upon  the 
Chicago  Board  of  Trade,  but  the 
market  there  now  has  a healthier  tone 
and  present  prices  are  probably  below 
intrinsic  values.  Petroleum  and  most  of 
its  products  are  higher.  The  supply  is 
increasing  but  so  is  the  demand. 

The  dry  goods  trade  in  both  woolen 
and  cotton  goods  is  more  active  and 
prices  are  higher.  Small  stocks  and  a 
shortage  in  many  lines  are  reported. 
An  unusual  demand  for  women’s  foot- 
wear is  noted,  though  men  do  not  seem 
to  need  as  many  shoes  as  formerly. 
Tariff  uncertainties  are  creating  some 
areas  of  dull  trade  in  imported  goods 
and  the  bonus  bogy  has  been  revived. 

But  the  vagaries  of  Congress  and  the 
coal  strike  are  about  the  only  clouds  in 
the  June  skies.  They  are  not  suffi- 
ciently dark  to  obscure  the  sunshine. 
The  public  has  become  accustomed  to 
them.  They  are.  no  longer  feared,  and 
those  who  are  unafraid  are  not  easily 
depressed. 
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Machinery  Exports  Drop  Lower  in  April 

Exports  of  metal-working  machinery  dropped  back  again  in  April.  The  value 
of  all  exports  of  such  machinery  in  April  of  this  year  was  $786,951.  This  is  a 
quarter  of  a million  dollars  less  than  in  March  and  but  little  more  than  one-third 
of  the  value  of  such  exports  in  April  of  1921.  The  detailed  figures,  taken  from 
the  work  sheets  just  compiled  by  the  Bureau  of  Foreign  and  Domestic  Commerce, 
are  as  follows: 


EXPORTS  OF.METAL-WORKING  MACHINERY 


Lathes 

Boring  and  drilling  machines 

Planers,  sharpeners  and  Blotters 

Bending  and  power  presses 

Gear  cutters 

Milling  machines 

Sawing  machines 

Thread  cutting  and  screw  machines 

Punching  and  shearing  machines  

Power  hammers 

Rolling  machines 

Wire-drawing  machines. 

Polishing  and  burnishing  machines 

Sharpening  and  grinding  machines 

Chucks,  centering,  lathe,  drill  and  other 

Reamers,  cutters,  drills  and  other  parts  for  machine  took 

Pneumatic  portabletook  

Foundry  and  molding  machinery 

Other  metal-working  machinery  and  parts  of 

Total  metal-working  machinery 


Machine  took. 


IMPORTS 


April,  April, 

1921  1922 

$335,614  $45,608 

25,280 

25,685 

644 

3,307 

17,591 

1,329 

15,229 

8,700 

5,723 

221 

808 

2,879 

84,946  67,804 

10,105 

122,851 

17,919 

35,834 

379,434 

$2,055,422  *786,951 


$29,412  *10,818 


AUTOMOTIVE  EXPORT  FIGURES 

April 

1921 

April 

1922 

Up  to  May  1 
1921 

Up  to  May  1 
1922 

Passenger  cars . . . : 

I..  *2.931,233 

$4,822,737 

647.747 

*15,338,322 

5,346,896 

*13,236,698 

2,054,970 

Parts 

3,195,698 

3,933,438 

19,399.931 

12,428,855 

Total 

$6,126,931 

*9,403,922 

*40,085,149 

$27,720,523 

Metal  Trades  Grow  in 
San  Francisco 
District 

“Payrolls  are  what  make  for  im- 
provement in  banks,  stores,  buildings, 
homes,  education  and  culture,  and  the 
manufacturing  metal  trades  provide 
the  steadiest  and  biggest  yearly  pay- 
rolls of  any  industry.” 

This  statement  of  the  importance  of 
the  metal  trades  industry  in  San  Fran- 
cisco’s economic  life  was  made  by  Fred 
Metcalf,  commissioner  of  the  Cali- 
fornia Metal  Trades,  in  a discussion  of 
this  subject  prepared  for  the  San 
Francisco  Chamber  of  Commerce.  The 
recently  completed  industrial  survey  of 
1920  business  made  by  this  chamber 
was  the  first  definite  and  planned  at- 
tempt at  such  local  inventory,  and 
while  it  was  probably  incomplete  be- 
cause of  the  newness  of  the  idea,  it 
showed  very  concisely  the  principal 
sources  of  the  city’s  income. 

With  only  380  metal  trades  firms  re- 
porting, the  survey  showed  the  metal 
group  near  the  head  of  the  list  in  point 
of  payroll,  number  of  men  employed 
and  value  of  plant  equipment.  The 
totals  make  impressive  reading  for 
business  men.  The  $28,349,763  paid  to 
the  21,816  workmen  in  wages  was 
either  spent  in  the  stores,  or  for  homes, 
or  deposited  in  savings  banks.  A good 
part  of  the  $137,281,180,  representing 
the  value  of  the  products,  was  in  local 
supply  houses  and  by  them  put  into 
circulation  on  their  payrolls. 

Plant  and  equipment  represent  an 
investment  of  over  fifty  million  dol- 
lars, which  is  being  devoted  to  build 
up  an  industry  to  compete  with  other 
sections  of  the  country. 

A large  part  of  the  machine  shop 
equipment  in  San  Francisco  is  up  to 
date,  says  the  report,  but  more  ma- 
chinery is  needed  in  other  trades  and 
particularly  automatic  machinery  for 
quantity  production. 


Briefly  summarized,  the  metal  trades 
industry  of  the  San  Francisco  Bay  Dis- 
trict is  today  equipped  to  handle  prac- 
tically everything  that  is  required  in 
its  line.  The  report  further  states  that 
there  are  five  shipyards,  equipped  with 
accommodations  for  the  smallest  up  to 
the  largest  vessel.  There  are  six  ma- 
rine ways  that  will  handle  up  to  a 
5,000-ton  ship.  All  of  the  six  larger 
yards  are  equipped  to  do  machine  and 
boiler  work,  and  the  three  largest  have 
fully  equipped  machine  and  boiler 
shops  to  handle  jobs  of  any  nature  and 
size. 

There  are  forty-five  foundries,  both 
iron  and  brass.  Five  steel  mills  are 
in  operation.  Mining  machinery,  pumps, 
pulleys  and  conveyors,  refrigerating 
equipment,  overhead  cranes,  hoisting 
machinery,  boilers,  tanks,  compressors, 
canning  machinery,  hydraulic  and  elec- 
tric presses,  tools,  gears,  saws,  bolts, 
nuts,  elevators,  heating  plants,  oil- 
burners,  dredging  equipment,  cars  and 
running  gear,  filters,  water  wheels  and 
such  lines  are  specialized  in  by  ap- 
proximately thirty-five  firms  in  San 
Francisco. 


Selling  the  World 

Through  the  efforts  of  a committee  of 
trade  association  executives,  appointed 
by  Gordon  Lee,  chief  of  the  automotive 
division  of  the  Bureau  of  Foreign  and 
Domestic  Commerce,  of  the  Department 
of  Commerce,  a booklet  has  just  been 
issued  by  that  department,  entitled 
“Selling  the  World.”  It  is  really  a 
piece  of  sales  promotion  literature  and 
this  is  probably  the  first  time  that  a 
Government  department  ever  used  this 
means  of  offering  its  services  to  the 
industry  which  it  represents.  The  re- 
port outlines  the  opportunities  available 
for  American  automotive  manufactur- 
ers in  international  trade,  and  shows 
how  practical  commercial  assistance  is 
being  given  by  the  automotive  division 


of  the  Bureau  of  Foreign  and  Domestic 
Commerce,  under  direction  of  Mr.  Lee. 

Associations  which  aided  in  the  pre- 
paration of  this  book  were:  The  National 
Automobile  Chamber  of  Commerce; 
Motor  and  Accessories  Manufacturers 
Association;  Automotive  Equipment 
Association;  Motorcycle  and  Allied 
Trade  Association;  National  Association 
of  Engine  and  Boat  Manufacturers; 
Association  of  Automotive  Equipment 
Manufacturers;  The  Black  & Decker 
Manufacturing  Company. 


British  Manufacturer  Here 
on  Business  Trip 

Arthur  Hungerford  Pollen,  chairman 
of  the  board  of  Burton,  Griffiths  & Co., 
Ltd.,  and  of  the  B.  S.  A.  Tools,  Ltd.;  of 
England,  has  arrived  in  the  United 
States  to  visit  the  manufacturers  which 
his  company  represents  in  Great  Brit- 
tain. 

Mr.  Pollen  is  a writer  of  international 
reputation  on  naval  subjects,  is  a grad- 
uate of  Oxford  University,  a keen  stu- 
dent of  economic  developments  and  for 
many  years  has  been  a director  of  im- 
portant British  manufacturing  corpora- 
tions. He  is  also  chairman  of  the 
executive  committee  of  the  British  Com- 
monwealth Union,  an  association  of 
leading  manufacturers  and  industrial 
corporations  in  Great  Britain  organized 
for  the  study  of  legislative  questions 
affecting  industry,  and  for  presentation 
Of  economic  facts  to  the  public.  Mr. 
Pollen  is  a director  of  the  Linotype  and 
Machinery,  Ltd.,  and  also  a director  of 
the  Mergenthaler  Linotype  Co.  of  New 
Jersey.  The  companies  affiliated  with 
Burton  Griffiths  & Co.,  Ltd.,  and  the 
B.  S.  A.  Tools,  Ltd.,  are:  Wm.  Jessop  & 
Sons,  Ltd.,  Brightside  Works,  Sheffield, 
England;  B.  S.  A.  Tools,  Ltd.,  Spark- 
brook,  Birmingham,  England;  B.  S.  A. 
Guns,  Ltd.,  Small  Heath,  Birmingham, 
England;  B.  S.  A.  Cycles,  Ltd.,  Small 
Heath,  Birmingham,  England;  B.  S.  A. 
Company,  Ltd.,  Small  Heath,  Birming- 
ham, England;  the  Daimler  Co,  Ltd., 
Coventry,  England. 


Engineer  Delivers  Books 
to  Russian  Library 

Theodore  Weinshank,  engineer,  of 
Indianapolis,  and  member  of  the  Ameri- 
can Society  of  Mechanical  Engineers, 
has  just  returned  from  Russia,  whence 
he  went  as  the  emissary  of  the  society, 
to  deliver  the  nucleus  of  a technical 
library  of  810  volumes  of  books  on 
scientific  and  engineering  subjects.  Mr. 
Weinshank  delivered  a package  of  thirty 
volumes  of  up-to-date  engineering 
books  at  the  Bolshevik  headquarters  at 
Kremlin.  There  he  talked  to  the  head 
of  the  mechanical  rehabilitation  division 
of  the  Bolshevik  government,  G. 
Krjijanovski.  The  library,  which  will 
consist  of  the  full  810  volumes  when 
complete,  .will  be  in  English,  French 
and  German,  and  will  be  opened  at 
Kremlin,  in  charge  of  a Soviet  official. 
The  society  believes  that  it  will  be  a 
good  investment  for  American  manufac- 
turers, because  it  will  make  it  possible 
for  Russian  engineers  to  so  develop 
their  industry  that  the  need  for  Ameri- 
can machinery  and  manufactured  prod- 
ucts will  be  necessary  to  the  complete 
reorganization  of  their  industries. 
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Prefa,  Tire,  Hydraulic 

West  Tire  Setter  Co„  Rochester,  N.  T. 

"American  Machinist,”  February  23,  1922 


Lathe,  Gap.  11  x 24  In. 

Artisan  Manufacturing  Co.,  Cincinnati,  Ohio 

"American  Machinist,”  February  23,  1922 


The  press  is  used  in  pressing  solid 
rubber  tires  on  and  off  automobile 
truck  wheels.  A ram  16  in.  in  di- 
ameter gives  a maximum  pressure  of 
250  tons  at  the  platens.  The  press  is 
driven  by  belt  on  a 30-in.  pulley  run- 
ning at  175  r.p.m.  The  pump,  located 
at  the  side  of  the  lower  resistance 
member,  has  three  plungers,  one  large 
and  two  small.  Platens,  42  in.  in 
diameter : maximum  vertical  distance 
between  platens,  37  in.  Ram  stroke, 
33  in.  Vertical  strain  rods:  diameter, 
4J  in.;  distance  apart,  43  in.  Height, 
9 ft.  3 in. 


The  lathe  has  a quick-change 
feed  box  containing  the  gears 
and  a clutch  for  engaging  and 
disengaging  the  feed,  operated  by 
a lever.  The  double-crank  handle 
at  the  right  of  the  feed  box  is  for 
manipulating  the  feed  by  hand. 
•Standard  threads  from  8 to  224 
per  in.  can  be  cut.  Including  a 
111-in.  pipe  thread.  The  cross- 
slide can  be  swiveled  for  turning 
angles.  A 1-hp.  motor  may  be  at- 
tached to  the  machine.  Sliding 
back  gears  with  a three-step  cone 
pulley  give  six  speeds,  in  geo- 
metrical progression.  Swing : 
over  carriage.  61-in. ; in  gap,  16- 
in. 


Drive.  Line  Shaft,  Worm 

Cleveland  Worm  and  Gear  Co.,  Cleveland  Ohio 

“American  Machinist,”  Feb'  23,  1922 


Lathe,  Toolroom,  14-In.,  Snndstrand 
Rockford  Tool  Co..  Rockford,  111. 

"American  Machinist,”  February  23,  1922 


The  connection  between  motor 
and  shaft  through  the  worm  and 
worm  wheel  eliminates  speed 
fluctuation  due  to  belt  slip.  With 
the  large  speed  reduction  ratio, 
a motor  operating  at  1,800  r.p.m. 
can  be  used,  even  for  shafts  run- 
ning at  low  speed.  The  reduc- 
tion unit  is  mounted  on  a bed 
plate  with  the  motor,  and  the 
whole  attached  to  the  ceiling,  or 
placed  upright  on  a platform. 
The  drive  mechanism  is  compact 
and  completely  inclosed. 


The  lathe  can  be  furnished  with 
either  cone  or  geared  headstocks. 
The  4-step  cone  headstock  is 
single  back-geared  with  ratio  of 
8}  to  1.  and  takes  a 2}  in.  belt. 
The  carriage  is  controlled  by  a 
handle  on  the  stop  rod  at  the 
right  of  the  apron.  When  cut- 
ting threads,  the  carriage  can  be 
automatically  stopped  by  collars 
on  the  stop  rod.  A threading  dial 
is  furnished  for  thread  cutting. 
Forty-eight  thread  and  feed 
changes  ranging  from  1} 
are  provided.  Swing: 

15  In. ; over  carriag 
Feeds,  6 to  268  r.p.m.  [ 

2,600  lb. 


space,  27  x 82  in.  Weight, 


Attachment,  Lathe,  Back-Facing,  Semi-Automatic 
Seneca  Falls  Manufacturing  Co.,  Inc.,  Seneca  Falls,  N.  Y. 
"American  Machinist,”  February  23,  1922 


The  device  is  adapted  to  bevel 
gear  work,  bevel  cuts  being  made 
at  the  same  time  the  shank  is 
turned.  It  has  nine  in-feeds  from 
0.003  to  0.060  in.  per  spindle  revo- 
lution, and  27  reverse  feeds  from 
3 to  15  times  the  forward  feed, 
to  secure  the  proper  timing  for 
jack-facing,  necking,  under-cut- 
ting and  grooving.  The  in-feed 
stop  will  reverse  automatically, 
and  the  out-feed  automatically 
stops  at  the  end  of  the  cycle. 


Grinder  and  Buffer,  Electrlo 

Columbia  Manufacturing  Co.,  Belleville,  111. 

"American  Machinist,”  February  23,  1922 


The  machine  is  used  for  sharp- 
ening tools  and  for  general  light 
machine  shop  or  garage  grind- 
ing. It  is  driven  by  a j hp. 
electric  motor,  operating  at 
1,800  r.p.m.  on  single-phase, 
alternating  current  of  60  cycles 
and  either  110  or  220  volts.  The 
grinder  is  supplied  also  for 
bench  use,  and  is  equipped  with 
adjustable  tool  rests,  wheel 
guards  and  water  pot.  Wheels 
8 in.  in  diameter  and  1 or  11  in. 
thick  are  used.  A switch  is 
mounted  on  the  motor.  Spindle; 
i in.  diameter ; length,  23  in. ; 
height  from  floor,  36}  in. 
Weight,  145  lb. 


Hanger,  Line-Shaft,  Presaed-Steel 
Dodge  Sales  and  Engineering  Co.,  Mishawaka,  Ind. 

“American  Machinist,"  February  23,  1922 


Hardness  Testing  Punch,  Portable,  "Auto  Punch” 

Case  Hardening  Service  Co.,  2283  Scranton  Road,  Cleveland, 
- Ohio 

1. "American  Machinist,”  January  19,  1922  ' 


The  hanger  Is  Intended  for  general 
use  where  extreme  vibration  is  not  en- 
countered, and  is  not  adaptable  to 
heavy-duty.  It  is  light  and  strong,  be- 
ing made  of  sheet  steel  pressed  to  shape 
and  riveted  and  bolted  together.  The 
bearing  floats  in  the  hanger  so  as  to 
align  Itself  to  the  shaft.  By  setscrews 
with  locknuts,  the  bearing  can  be 
brought  to  the  proper  height  and  lateral 
position. 


The  device  Is  made  in  two 
sizes,  the  12-in.  size  for  work 
on  steel,  iron  and  hard 
metals,  and  the  6-in.  size  for 
sheet  brass  and  thin  metals. 

Liy  pressure  on  the  barrel  the  spring  hammer  Is  released  and 
strikes  the  ball.  The  resulting  depression  in  the  work  is  then 
measured,  as  in  the  Brlnell  test.  The  tested  piece  must  rest  on 
a solid  support,  but  usually  can  be  tested  in  position.  The  hard- 
ness of  steel  plate,  stampings,  forgings  and  castings,  as  well  as 
that  of  case-hardened  and  heat-treated  work,  can  be  determined. 
A pressure  of  850  kg.  on  a J-ln.  ball  gives  a depression  of  the 
same  size  as  that  of  the  12-in.  punch  when  testing  mild  steel. 

[This  clipping  supersedes  the  one  appearing  on  page  68Sg.] 


Clip,  paste  on  8 x 5-in.  cards  and  file  as  desired 
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Tractor  Company  to  Build 
Motor  Car 

The  Cleveland  Tractor  Co.,  well 
known  as  makers  of  Cletrac  tractors 
will  shortly  be  reorganized  as  the 
Allyne-Zeder  Motors  Co.,  and  will 
take  up  the  manufacture  and  distribu- 
tion of  a new  six-cylinder  automobile, 
which  is  being  designed  by  P.  M.  Zeder, 
formerly  chief  engineer  of  the  Willys 
Corporation  and  also  at  one  time  con- 
nected with  the  Studebaker  interests. 
The  new  corporation  will  have  a capital 
stock  of  approximately  $10,000,000. 

-A  subsidiary  company,  to  be  known 
under  the  old  name  of  the  Cleveland 
Tractor  Co.,  will  continue  the  marketing 
of  Cletracs  through  the  present  dis- 
tributors and  dealers.  A new  one-ton 
truck,  designed  by  R.  H.  White,  will 
be  added  to  the  Cletrac  line  in  the  near 
future.  Two  of  the  Studebaker  family 
will  return  to  the  automobile  industry 
in  the  organization  of  the  Allyne-Zeder 
Co.  Clement  Studebaker,  Jr.,  and  his 
brother,  George  M.  Studebaker,  former 
directors  of  the  Studebaker  Corporation, 
will  be  stockholders  in  the  new  automo- 
bile company.  Rollin  H.  White,  presi- 
dent of  the  Cleveland  Tractor  Co.  and  a 
director  of  the  Aluminum  Manufac- 
turers' Inc.,  will  be  president  of  the  new 
corporation.  Other  officers  will  be:  R. 
T.  Hodgkins,  vice-president  and  general 
sales  manager;  A.  F.  Knobloch,  vice- 
president  and  works  manager;  F.  M. 
Zeder,  vice-president  and  chief  engi- 
neer; T.  D.  Fleming,  treasurer:  E.  D. 
Wilson,  motor  car  sales  manager;  O.  R. 
Skelton,  assistant  chief  engineer;  Carl 
Breer,  assistant  engineer;  and  J.  0. 
Hahn,  associate  engineer. 

Promoters  of  the  reorganization  ex- 
pect that  a production  of  12,000  auto- 
mobiles and  12,000  tractors  will  be 
reached  in  1923. 


The  name  of  the  Napier-Bliss  Co., 
Meriden,  Conn.,  has  been  changed  to 
the  Napier  Co.  Officers  of  the  com- 
pany will  remain  as  follows:  J.  H. 
Napier,  president;  W.  E.  Bliss,  vice- 

? resident;  H.  M.  Smith,  secretary; 

W.  Rettenmeyer,  assistant  secre- 
tary; and  E.  A.  Schwartz,  sales  man- 
ager. 

The  Asa  S.  Cook  Co.,  of  Hartford, 
Conn.,  has  opened  an  office  in  Room 
505,  Superior  Bldg.,  Cleveland,  Ohio. 
Ernest  W.  Duston  is  in  charge. 

The  New  Process  Gear  Co.,  a sub- 
sidiary of  the  Willys  Corporation  has 
been  awarded  a contract  for  gears  for 
the  Durant  car.  The  plant  is  now  run- 
ning night  shifts  to  keep  up  the  produc- 
tion schedule. 

The  Eastern  Brass  and  Ingot  Cor- 
poration, a New  York  corporation 
maintaining  a brass  reclaiming  plant  in 
Waterbury,  Conn.,  has  gone  into  the 
hands  of  a receiver.  G.  E.  Dalbey, 
former  metallurgist  of  the  company, 
has  been  appointed  receiver  by  Judge 
Edwin  S.  Thomas  of  the  United  States 
District  Court.  It  was  announced  that 
the  plant  will  be  closed  down  for  several 
months. 

The  Pioneer  Metal  Goods  Corpora- 
tion, 317  West  126th  St,  New  York, 
has  filed  notice  of  dissolution. 


The  General  Steel  and  Machinery 
Co.,  Detroit,  Mich.,  has  arranged  for  a 
change  of  name  to  the  General  Steel 
Corporation,  to  operate  with  a capital 
of  $50,000. 

The  Cleveland  Duplex  Machinery  Co., 
Inc.,  of  1224  West  Sixth  St.,  Cleveland, 
Ohio,  has  been  appointed  the  exclusive 
representative  of  the  Diamant  Tool  and 
Manufacturing  Co.,  Inc.,  of  Newark, 
N.  J.  The  territory  included  in  the 
agreement  takes  in  all  of  Northeastern 
Ohio. 

The  Spare  Turn  Tractor  Co.,  Norfolk, 
Va.,  manufacturer  of  motor  tractors, 
has  filed  notice  of  increase  in  capital 
from  $1,000,000  to  $2,000,000,  for  pro- 
posed expansion. 

The  Hlinois  Wire  and  Cable  Co., 
Sycamore,  111.,  has  arranged  for  an  in- 
crease in  capital  to  $450,000. 

The  Bloomsburg  Locomotive  Works, 
Bloomsburg,  Pa.,  recently  organized,  is 
said  to  be  arranging  for  operations  at 
the  plant  of  the  Bell  Locomotive 
Works.  Improvements  will  be  made  in 
different  departments. 

The  Worm  Piston  Ring  Co.,  1002 
First  National  Bank  Building,  Detroit, 
Mich.,  has  been  organized  under  .state 
law3  with  a capital  of  $50,000,  to 
operate  a plant  for  the  manufacture  of 
piston  rings,  automobile  parts,  etc.  The 
company  is  headed  by  EmU  Kottusch, 
Edgar  J.  Geist  and  J.  Charles  Wood, 
4746  Second  Ave.,  Detroit. 

The  Northwest  Foundries,  Inc., 
Rochester,  N.  Y.,  has  filed  notice  of 
increase  in  capital  to  $250,000  for  pro- 
posed expansion. 

Officials  of  the  Underwood  Type- 
writer Co.,  Hartford,  Conn.,  have  voted 
to  continue  the  profit-sharing  system  at 
the  plant,  m along  the  fifth  year  of 
operation  under  the  bonus  plan.  Em- 
ployees who  will  share  during  the  pres- 
ent year  will  include  those  who  nave 
been  connected  with  the  company  con- 
tinuously for  three  years  prior  to  Jan. 
1,  1922.  As  an  extension  to  the  plan, 
arrangements  have  been  made  to  per- 
mit employees  who  have  been  with  the 
company  for  one  full  year,  prior  to 
Jan.  1,  to  subscribe  to  either  the  com- 
mon stock  of  the  corporation  or  par- 
ticipation certificates. 

Plans  for  developing  the  tap,  die  and 
screw  plate  business  of  the  Gardner- 
Bryan  Co.,  Cleveland,  Ohio,  are  included 
in  the  incorporation  of  the  Gardner  Tap 
and  Die  Co.,  that  city.  The  new 
organization  will  be  headed  by  F.  W. 
Wood,  president  of  the  Wood  & Spencer 
Co.  and  the  Cleveland  Castings  Pattern 
Co.  Associated  with  him  will  be  J.  M. 
Gardner,  vice-president  and  sales  man- 
ager of  the  Gardner-Bryan  Co.,  who 
will  be  vice-president  of  the  new  com- 
pany; R.  H.  Smart,  also  of  the  old 
concern,  as  treasurer;  and  D.  B.  Miller, 
of  the  Wood  & Spencer  Co.,  as  secre- 
tary. 

The  Star  Welding  Works,  at  New 
Orleans,  La.,  has  been  purchased  by 
Claibourne  Andrews  and  Edward  Pick- 
ett. A general  reorganization  of  plant 
and  methods  will  be  made. 

The  Tuthill  Supply  Co.,  of  Hartford, 
Conn.,  has  been  incorporated  under  the 
laws  of  Connecticut  to  deal  in  mill 
supplies,  machinery,  etc.  The  capital 
stock  of  the  concern  is  $50,000  and  the 
incorporators  are:  William  D.  Tuthill, 
of  41  Brownell  Ave.,  Hartford;  J.  C. 
-Kirk,  of  Hartford;  and  H.  W.  Stacy, 
of  Springfield,  Mass. 


The  Rensselaer  Machine  Co.,  Inc., 
has  been  organized  at  Rensselaer,  N.  Y. 
to  manufacture  tools,  machinery  and 
factory  equipment.  Incorporators  are 
Henry  Billings,  19  Cleveland  St,  Al- 
bany, N.  Y.;  W.  E.  Gordon  and  H.  M. 
Van  Alstyne. 

The  foundry  and  pattern  shop  of  the 
Tumer-Frick  Gas  Engine  Works,  at 
Sharon,  Pa.,  has  been  purchased  by  a 
group  of  foundrymen  and  reorganized 
as  the  Star  Foundry  and  Machine  Co. 
Directors  include  Fred  Lutz,  J.  A. 
Turner,  Joseph  Stahl  and  Lawrence 
Conway,  of  Sharon. 

Announcement  has  been  made  of  the 
merger  of  the  Christopher  & Simpson 
Gear  Works,  of  St.  Louis,  Mo.,  with  the 
Decatur  Bridge  Co.,  of  Decatur,  111. 
The  new  organization  will  be  known  as 
the  Mississippi  Valley  Structural  Steel 
Co.,  and  will  have  a capital  of  a million 
and  a half  dollars. 

The  Blake-Fitchburg  Pump  Co.,  of 
Fitchburg,  Mass.,  will  move  its  entire 
equipment  to  a new  plant  in  Akron, 
Ohio. 

Worthington  Pump  and  Machinery 
Corporation  has  purchased  the  draw- 
ings and  patterns  covering  centrifugal 
pumps  and  pumping  machinery  manu- 
factured by  the  Camden  Iron  Works, 
Camden,  N.  J. 

United  Alloy  Steel  Corporation  has 
taken  over  the  Canton  Sheet  Steel  Co., 
owned,  by  the  Hydraulic  Steel  Go., 
of  Cleveland,  it  was  announced  by  E.  A. 
Langenback  president  of  United  Alloy. 
By  taking  over  the  new  company, 
12,000  to  15,000  tons  will  be  added  to 
United’s  production. 


Charles  S.  Crawford  has  been  ap- 
pointed chief  engineer  of  the  Stutz 
Motor  Car  Co.  of  America,  Inc.,  Indian- 
apolis, Ind.  He  has  at  different  times 
been  connected  with  the  Lozier,  Cole 
and  Premier  companies. 

B.  L.  Morgan  has  been  appointed 
superintendent  of  the  Erie  Specialty 
Co.,  Erie,  Pa. 

John  F.  Schurch  has  been  elected 
a vice-president  of  Manning,  Maxwell 
& Moore,  Inc.,  of  New  York.  He  will 
be  in  charge  of  the  Western  sales 
division,  with  headquarters  in  the  com- 

Jany’s  Chicago  office  at  27  North 
efferson  St. 

Norman  R.  Seidle  has  resigned  as 
assistant  general  manager  of  the  Jas. 
G.  Heggie  Co.,  of  Joliet,  111.,  to  become 
works  manager  of  the  General  Boilers 
Co.,  Waukegan,  I1L 
Frederick  R.  Pratt,  machinery  con- 
struction superintendent  in  Japan  for 
the  Whitin  Machine  Works,  manufac- 
turer of  cotton  mill  machinery,  of 
Whitinsville,  Mass.,  left  the  United 
States  on  June  6 for  the  Orient.  Mr. 
Pratt  has  been  in  the  United  States  a 
short  while  visiting  the  plant  in 
Whitinsville. 

B.  H.  Bristow  Draper,  vice-president 
of  the  Draper  Corporation,  manufac- 
turer of  cotton  mill  machinery,  Hope- 
dale,  Mass.,  sailed  from  New  York 
recently  on  a business  trip  to  Europe. 

Harold  P.  Dahlquist  has  been  pro- 
moted to  the  position  of  office  manager 
of  the  Chicago  branch  office  of  the  Wal- 
worth Mfg.  Co.,  wrench  manufacturers, 
Boston,  Mass. 


Digitized  by 


Google 


June  8,  1922 


Eliminate  Waste — With  Modem  Equipment 


872e 


Condensed-Clipping  Index  of  Equipment 

Patented  Aug.  SO,  1918 


Press,  Pouch,  Stagger-Feed,  Automatic,  Inclined,  No.  564- A. 
Adrlance  Machine  Works,  Inc.,  Brooklyn,  N.  Y. 

“American  Machinist,”  March  2,  1922 


Milling  Machine,  Rand,  Duplex 

Superior  Machine  and  Engineering  Co.,  Detroit,  Mich. 
"American  Machinist,”  March  2,  1922 


The  machine  Is  Intended  for 
the  production  of  cans,  small 
shells  and  jar  closures.  Litho- 
graphic designs  can  be  accurately 
fed  and  registered.  The  scrap  Is 
ejected  automatically  and  cut  Into 
skeleton  frames.  Due  to  the  stag- 
gered feed  arrangement,  blanks 
are  punched  out  with  but  a thread 
of  metal  between  them.  Only 
one  die  is  used.  The  speed  is 
obtained  by  the  continuous  action 
of  the  punch.  The  sheet  carrier 
can  travel  in  either  direction, 
holes  being  punched  on  both  the 
forward  and  back  movements. 


The  machine  is  used  for  slitting  step- 
type  piston  rings,  for  sawing  apart  babbitt- 
lined  automobile  crank-shaft  bearings  and 
for  milling  two  keyways  or  slots  at  the 
same  time.  It  Is  driven  from  the  main- 
line shaft,  or  can  be  furnished  with  a 11 
hp.  motor.  Graduated  dials  are  provided 
on  all  adjusting  screws  for  Indicating 
accurate  adjustments.  The  table  Is  op- 
erated by  a hand  lever,  through  a rack 
and  pinion.  Weight,  900  pounds. 


Shaper,  Gear,  tlple,  Vertical-Spindle,  Down-Stroke,  8-A 
Stevenson  Gear  Co.,  Indianapolis,  Ind. 

"American  Machinist,”  March  2,  1922 


Torch,  Cutting,  Oxy-Acetylenc 

Davls-BournonvlUe  <?o.,  Jersey  City,  N.  J. 

"American  Machinist,”  March  2,  1922 


The  machine  operates  as  a vertical  shaper 
or  Blotter,  except  that  the  tools  are  stationary 
and  the  gear  blanks  are  reciprocated  past 
them.  A feed  mechanism  brings  the  tools 
gradually  to  depth  on  successive  cuts,  and  an 
Indexing  mechanism  rotates  the  gear  blank 
an  amount  equal  to  one  tooth  at  every  stroke 
of  the  ram.  The  toolhead.  a flat  steel  plate 
30-in.  in  diameter,  has  a hole  in  the  center 
and  a number  of  radial  grooves  in  its  face. 
Each  machine  has  two  toolheads,  one  being 
used  while  tools  on  the  other  are  sharpened 
and  reset.  Driving  power  is  furnished  by  a 
motor  in  the  rear  while  power  for  elevating 
the  ram  Is  obtained  from  a small  motor 
mounted  at  the  back  at  the  right. 


The  torch  is  lighter  than 
the  former  modelT  and  has 
two  tubes  instead  of  three 
connecting  the  head  with  the 
handle.  Oxygen  and  acety- 
lene are  mixed  in  a chamber 
between  the  handle  and  the 

head  In  a ratio  controlled  by  - 

two  needle  valves.  A special  tip  is  used.  The  back  end  of  the 
torch  can  be  removed  for  cleaning.  The  number  of  preheating 
holes  varies  from  two  to  six,  depending  on  the  combustible  gas, 
the  application  and  the  metal  to  be  cut.  Bent  tips  for  cutting  off 
rivets  are  furnished.  Butane,  hydrogen  or  even  illuminating  gas, 
may  be  used. 


... — 

Die,  Be-Threadlng,  Hexagon,  for  Ford  Hubs 
Greenfield  Tap  and  Die  Corporation,  Greenfield,  Mass. 

"American  Machinist,”  March  2,  1922 


Spindles,  Grinding  Machine,  Belt  or  Air-Driven,  Parker 
Ex-Cell-O  Tool  and  Manufacturing  Co.,  1214  Beaubten  St., 
Detroit,  Mich. 

"American  Machinist,"  March  2,  1922 


The  die  is  2)  in.  in  diameter,  and 
has  24  threads  per  inch.  There 
are  eight  flutes.  The  tool  is  for  the 
use  of  repair  men  to  refinish  the 
threads  on  the  hub.  The  threads 
may  thus  be  put  in  proper  condi- 
tion after  they  have  been  Injured. 


The  spindles,  used  for  very  high 
speeds,  can  be  furnished  to  tit  any 
make  of  grinding  machine.  A spe- 
cial mounting  holds  the  spindle. 

The  turbine  is  at  the  right,  inside 
the  cylindrical  case.  The  steel 
rotor  is  equipped  with  thirty  buckets 
on  Its  periphery  to  which  air  is 
carried  through  two  nozzles.  Air 
pressure  varies  from  40  to  60  lb. 
per  sq.  In.,  depending  on  speed, 
which  may  be  as  high  as  100, UOO 
r.p.m.  The  belt-driven  spindle  has 

two  ball  bearings  for  both  the  spindle  and  the  pulley  Shaft.  No 
belt  pull  is  placed  on  the  spindle. 


Threading  and  Cutting  Machine,  Pipe,  12-In. 

Landis  Machine  Co.,  Waynesboro,  Pa. 

“American  Machinist,”  March  2,  1922 


Chuck,  Drill  and  Tap,  No.  12 

SaveAll  Tool  Co.,  49  River  St.,  Waltham,  Mass. 

"American  Machinist,”  March  2,  1922 


The  chuck  has  a friction  drive,  a positive 
safety  device  and  a No.  2 Morse  taper  shank. 
Its  capacity  is  from  J to  I in.  Collets  can  be 
furnished  with  the  size  of  hole  required  to  hold 
the  drill.  The  drill  is  fastened  in  the  collet  by 
a hollow-head  setscrew.  The  device  is  equipped 
with  a shearing  pin  and  allows  drilling  at  high 
speed. 


The  machine  uses  two  die- 
heads  and  may  be  equipped  for 
threading  line  pipe,  oil  well  cas- 
ing and  hydraulic  pipe,  or  to 
thread  and  cut  pipe  as  small  as 
2i  in.  It  has  a normal  range 
from  4 to  12  in.  pipe.  The  power 
traverse  movement  operates  either 
forward  or  backward,  controlled 
by  a lever.  Automatic  stops  pre- 
vent the  dlehead  from  coming  In 

contact  with  the  chuck,  and  the  , ^ , 

carriage  from  running  oft  the  guides.  The  reamer  is  fed  to  the 
pipe  by  rotating  the  cutting-off  feed  handwheel.  Eight  variations 
of  speed  can  be  obtained  in  the  speed  box. 


Clip,  paste  on  S x 5-iri.  cards  and  file  as  desired 
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T.  M.  Hamer  has  recently  joined  the 
general  sales  department  of  the  Gilbert 
& Barker  Manufacturing  Co.,  Spring- 
field,  Mass.,  and  will  handle  the  com- 
pany’s interests  in  Montreal,  Canada. 

C.  C.  Wells,  formerly  of  the  Butter- 
field division,  Union  Twist  Drill  Co., 
Derby  Line,  Vt.,  has  assumed  charge 
of  production  for  the  Vermont  Tap  and 
Die  Corporation,  Newport,  Vt. 

Henry  Wannamaker,  formerly  of  the 
New  York  Central  Railroad,  is  now 
superintendent  of  motive  power  for  the 
Boston  & Albany  Railroad. 

Frank  Gibbons,  who  has  been  in  the 
general  offices  of  the  Central  Steel  Co., 
Massillon,  Ohio,  for  a number  of  years, 
has  been  appointed  sales  manager  for 
the  Cleveland  district. 

C.  C.  UPham  has  been  elected  a direc- 
tor of  the  Superior  Sheet  Steel  Co., 
Canton,  Ohio.  He  succeeds  E.  W. 
Stevens,  who  resigned. 

William  J.  Merten,  metallurgical 
engineer  of  the  Westinghouse  Electric 
and  Manufacturing  Co.,  has  been 
elected  vice-chairman  of  the  Pittsburgh 
chapter  of  the  American  Society  for 
Steel  Treating. 

Harry  T.  Busick,  formerly  export 
manager  for  Young,  Corley  & Donald, 
Inc.,  115  Broadway,  New  York,  is 
going  abroad  to  introduce  American 
metal-working  machinery  in  conti- 
nental Europe.  His  headquarters  will 
be  in  Paris.  Mr.  Busick  is  undertaking 
this  venture  solely  on  his  own  account, 
having  no  connection  with  any  export 
firm. 

A.  H.  G.  Fokker,  famous  Dutch  air- 
plane manufacturer,  has  arrived  in  the 
United  States  to  introduce  two  of  his 
latest  model  air  machines. 


HI  Book  Reviews 

■■  ~ 


Manual  for  Engineer*.  By  Charles  E.  Fer- 
ris. B.  S..  Dean  of  the  College  of  En- 
gineering. University  of  Tennessee. 
Published  by  the  University  Press, 
Knoxville.  Tenn.  Price  76  cents. 

This  book,  which  is  pocket  size,  is  in  its 
twenty-fourth  edition  and  contains  about 
fifty  tables  amd  other  data  for  engineers 
and  business  men.  In  addition  to  the 
tables  there  are  paragraphs  here  and  there 
which  explain  the  value  of  education  to  the 
Individual  and  to  the  state,  and  the  value 
of  manual  training  to  negroes.  The  author 
states  that  the  object  of  these  paragraphs 
is  to  bring  before  the  minds  of  men  who 
control  the  affairs  of  the  South,  the  strong- 
est possible  arguments  in  favor  of  technical 
education  as  a means  of  developing  their 
resources. 

The  tables  are  very  complete  and  cover 
an  unusual  variety  of  engineering  data,  in- 
cluding: bending  moments  and  shearing 
force,  properties  of  saturated  steam,  chim- 
ney sizes  for  boiler  horsepower,  tensile 
strains  of  bolts,  calorific  values  of  fuels, 
draft  capacities,  logarithms,  square  and 
cube  roots,  areas,  specific  heats,  properties 
cf  copper  wire,  screw  thread  sizes,  equiva- 
'nnf  electrical  and  mechanical  units,  wiring 
for  circuits  and  for  motor  service,  as  well 
as  Interest  tables.  The  advertisements  are 
so  worded  that  they  furnish  additional  in- 
formation. 

Heating  and  Ventilating.  By  the  late  John 
R.  Allen  and  J.  H.  Walker.  Second 
edition.  Green  cloth  boards.  Three 
hundred  twenty-five  6 x 9-ln.  pages, 
numerous  illustrations  and  tables.  Pub- 
lished by  the  McGraw-Hill  Book  Co- 
lne.. 370  Seventh  Ave.,  New  York  City. 
Price  $3.50. 

The  second  edition  was  written  because 
of  the  advances  In  heating  and  ventilating 
that  have  been  made  during  the  last  few 
years.  Much  of  the  new  material  was 
taken  directly  from  Prof.  Allen's  writings 
while  director  of  the  research  laboratory  of 
the  American  Society  of  Heating  and  Ven- 


tilating Engineers  during  the  last  year  of 
his  life.  The  book  is  offered  as  a text-book 
for  use  in  engineering  and  architectural 
schools  and  ns  a handbook  for  the  practic- 
ing engineer  and  architect. 

For  thorough  and  exact  treatment  this 
volume  is  to  be  highly  recommended. 
Equal  care  has  been  taken  with  text  and 
illustrations.  Beginning  with  the  subject 
of  heat,  the  methods  of  heating  and  kin- 
dred subjects  are  treated  including  heat 
losses  from  buildings,  hot-air  furnace  heat- 
ing, properties  of  steam,  radiators,  steam 
boilers,  steam  heating  systems,  pipe  fit- 
tings, valves  and  accessories,  steam  piping, 
hot-water  systems,  temperature  control. 

That  part  of  the  book  devoted  to  ventila- 
tion Includes  the  consideration  of  air  and 
its  properties,  fan  systems  for  various  types 
of  buildings,  design  of  fan  systems,  air- 
washers  and  air  conditioning,  central 
heating. 

The  appendix  includes  twenty-six  tables 
that  give  data  on  coefficients  of  heat  trans- 
mission through  building  materials  and 
static  pressure  and  capacities  for  fans. 

Better  Business  Libraries.  Talks  with  Ex- 
ecutives—By  Louise  B.  Krause.  Libra- 
rian. H.  M.  Byllesby  & Co.,  Chicago, 
The  Indexers  Press.  Cloth ; 5 x 7 in. ; 
pp.  98.  $1.30 

Many  valuable  suggestions  for  the  forma- 
-lon.  arrangement  and  use  of  business 
libraries  are  given  in  this  volume.  The 
first  two  chapters  deal  with  the  why  and 
the  function  of  ’business  libraries.  The 
next  one  is  a good  plea  for  the  employment 
of  trained  librarians.  There  ars  chapters 
on  books,  periodicals,  indexes  and  digests 
of  periodicals,  financial  and  trade  services, 
government  publications  (unfortunately 
confined  to  Federal  Government  only), 
library  arrangement  and  putting  business 
libraries  to  work.  The  book  deserves  the 
careful  attention  of  all  business  houses  that 
have  or  ought  to  have  a good  library. 


Pistons.  Aluminum  Manufactures,  Inc. 
Cleveland,  Ohio.  A reference  book  for 
dealers,  salesmen,  garagemen,  mechanics 
and  repairmen.  It  gives  many  facts  con- 
cerning aluminum  pistons  with  explana- 
tions of  all  statements  made.  The  subject 
matter  is  divided  into  sections  covering 
functions  of  the  piston,  advantages  of 
aluminum  pistons,  piston  troubles,  design, 
machining  aluminum  pistons  and  advan- 
tages of  lynlte  pistons.  The  book  has  a 
real  message  to  automotive  men. 

Professional  and  Business  Books:  Sco- 
velle,  Wellington  & Co.,  Boston,  Mass.  A 
very  valuable  pamphlet  compiled  by  this 
company,  containing  a list  of  400  books  on 
accounting,  engineering  and  business  topics. 
Considering  the  great  number  of  such  books 
published  today,  this  selected  list  should 
be  of  great  assistance  to  anyone  seeking 
to  procure  a library  of  high-class  reading 
matter. 


Iron  works  in  Palestine  desires  to  pur- 
chase and  secure  an  agency  for  machine 
tools,  small  tools,  ice-making  machinery, 
and  agricultural  machinery.  Quotations 
should  be  given  c.i.f.  Jaffa.  Reference  No. 
2018. 

A mercantile  firm  in  England  desires  to 
secure  an  agency  or  the  sale  of  machines 
for  mechanically  filling  and  weighing  into 
sacks  from  the  floor  level,  granular  mate- 
rials, particularly  cement.  Quotations  pre- 
ferred c.i.f.  English  port.  Refeience  No. 
2026. 

An  agency  is  desired  by  a firm  in  Italy 
for  the  sale  of  automobiles  and  motor 
cycles,  typewriters,  and  ca'culating  ma- 
chines. Quotations  should  be  given  c-LL 
Italian  port.  Reference  No.  2051. 


Thermometers  and  Pyrometers.  Arthur 
Sachsse  Corporation,  6 West  32nd  St.,  New 
York  City.  Pamphlet  describing  a line  of 
Keiser  & Schmidt  thermo-electric  remote- 
control  thermometers  and  pyrometers. 

Cleveland  Tramrail  8ystems.  Cleveland 
Crane  and  Engineering  Co.,  Wickliffe.  Ohio 
A catalog  illustrating  by  a series  of  folders 
the  working  of  a Cleveland  tramrail  sys- 
tem in  automatic  dipping  and  painting  pro- 
cesses. 

Inzer  soli -Rand  Oil  Engines.  Ingersoll- 
Rand  Company,  11  Broadway.  New  York 
City.  Bulletin  No.  10,004,  describing  the 
Price  Type  "PO"  oil  engine.  The  features 
or  this  engine  are  the  shape  of  the  combus- 
tion chamber  and  the  arrangement  and 
construction  of  the  spray  nozzles  used  for 
direct-injection  of  fuel.  The  engine  is 
illustrated  in  various  stages  of  completion, 
showing  the  individual  Important  parts. 

Cross  Gear  Tooth  Rounding  Machine. 

Cross  Gear  and  Engine  Co.,  Detroit,  Mich.. 
Circular  describing  the  gear  tooth  round- 
ing  machine  made  by  this  company  for 
rounding  spur  gears,  bevel  and  spiral  gear 
pinions,  and  for  removing  burrs  on  large 
gears. 

Heat-Treating  Equipment,  The  Brown 
Instrument  Co.,  Philadelphia,  Pa.  Circular 
Illustrating  use  of  Brown  pyrometers  and 
other  apparatus  In  heat-treating  operations 
of  manufacturing  plants. 

Powdered  Fuel  Equipment.  Grlndle  Fuel 
Equipment  Co.,  Harvey,  III.,  Bulletin  No. 

4 containing  40  pages  of  text  and  illustra- 
tions showing  various  applications  of  Grin- 
ale  powdered  fuel  equipment. 

Flexible  Shaft  Equipment.  The  Hergi 
Manufacturing  Co.,  250  Fifth  St.,  Bridge- 
port- Conn  Catalog  No.  16.  describing  a 
line  of  flexible  shaft  equipment  especiallv 
adapted  for  grinding  and  screwdriving  me- 
chanisms. Several  types  are  Illustrated,  as 
wen  as  parts  and  special  attachments  for 
doing  different  kinds  of  work. 


Export  Opportunities 


The  Bureau  of  Foreign  and  Domestic 
Commerce,  Department  of  Commerce, 
Washington,  D.  C.,  has  inquiries  for  the 
agencies  of  machinery  and  machine  tools. 
Any  information  desired  regarding  these 
opportunities  can  be  secured  from  the 
above  address  by  referring  to  the  number 
following  each  item. 

A government  official  in  Mexico  desires 
to  secure  the  representation  of  firms  for 
the  sale  of  construction  material  (iron  and 
steel),  wire  cable,  plates  for  shipbuilding, 
rivets,  eto.  Quotations  should  be  given 
f.  o.  b.  New  York  or  New  Orleans.  Refer- 
ence No.  2023. 

A request  has  been  received  from  a firm 
In  Sweden  desiring  to  purchase  and  secure 
an  agency  for  machinery,  tools,  pipes  and 
fittings  and  sanitary  appliances.  Quotations 
preferred  f.o.h.  New  York.  Reference  No. 
2066. 

A merchant  from  New  South  Wales, 
Australia,  is  in  the  United  States,  and 
wishes  to  be  placed  In  touch  with  manufac- 
turers of  agricultural  machinery,  railway 
equipment,  and  other  lines  which  would  find 
a market  in  that  country.  Reference  No. 
2099. 


The  Foreign  Trade  Department  of  the 
Banca  Commerclale  Italians,  62-64  William 
St.,  New  York  City,  would  like  to  receive 
catalogs,  price  lists,  statistics  and  photo- 
graphs of  American-made  aircraft,  engines, 
airships,  accessories,  materials  and  supplies 


Forthcoming  Meetings! 


American  Railway  Association:  Section 
III,  Mechanical:  Annual  meeting,  Atlantic 
City,  June  14  to  21.  (Formerly  the  Master 
Car  Builders  and  the  Association  of  Mas- 
ter Mechanics.) 

8oclety  of  Automotive  Engineers:  Sum- 
mer meeting.  White  Sulphur  Springs. 
W.  Va.,  June  20  to  24.  C.  F.  Scott,  29 
West  39th  St.,  New  York  City,  is  chairman 
of  the  convention  committee. 


American  Society  for  Testing  Materials: 
Twenty-fifth  annual  meeting,  Chalfonte- 
Haddon  Hall  Hotel.  Atlantic  City.  June 
26  to  July  1.  Secretary.  C.  L.  Warwick- 
1315  Spruce  St.,  Philadelphia,  Pa. 
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Grinding  Machine,  Automotive  Parts,  Power  or  Hand  Feed 
Cincinnati  Grinder  Co.,  Cincinnati,  Ohio 

"American  Machinist,’’  March  2,  1922 


Drilling  Machine,  High-Duty,  20-In,,  No  2S 
Foote-Burt  Co.,  Cleveland,  Ohio 

"American  Machinist,"  March  2,  1922 


The  power-feed  machine 
provides  power  traverse  and 
automatic  reverse  to  the 
table,  and  automatic  in-feed 
to  the  grinding  wheel.  The 
hand-feed  machine  lacks 
these,  but  has  fast  and  slow 
hand  traverse  movements. 

Two  back  rests  with  wooden 
shoes,  two  adaptors  for  hold- 
ing flanged-end  cranks,  two 
crankheads,  and  a universal 
piston  fixture  are  furnished.  For  plain  cylindrical  grinding, 
footstock  and  headstock  centers,  a driving  plate  and  three  sizes 
of  driving  dogs  can  be  provided.  Swing  over  table,  17  in. 
Maximum  distance  between  centers,  72  in.  Drive,  7 hp.  motor. 
Floor  space,  58  x 226  in.  Weight,  with  power  feed,  8,030  lb. ; 
with  hand  feed,  6,600  lb. 


The  machine  can  drive  l|-in.  diameter  drills 
in  steel.  It  has  nine  changes  of  spindle  speed. 
When  the  driving  pulley  runs  at  500  r.p.m.,  the 
speeds  range  from  75  to  610  r.p.m.  Three 
changes  of  feed  give  feeds  of  0.006,  0.012,  and 
0.026  in.  per  revolution,  controlled  by  the  levers 
shown  on  the  head.  Table : size,  20  x 16  in. ; 
vertical  movement,  22  in.  Weight,  2,700  lb. 


Air  Gun,  Brass 

Jenkins  Bros.,  80  White  St.,  New  York,  N.  Y. 

“American  Machinist,’’  March  2,  1922 


Drilling  Machine,  Four-Way,  Horizontal 
Reed-Prentice  Co.,  Worcester,  Mass. 

“American  Machinist,”  March  2,  1922 


The  gun  is  for  use  in  foundries,  ma- 
chine shops,  wood-working  and  textile 
mills,  electrical  stations  and  garages. 
The  valve,  which  has  a renewable  disk, 
holds  tight  under  pressure  and  elim- 
inates waste  of  compressed  air  from 
leakage.  The  disk  and  seat  can  be 
easily  removed  for  cleaning.  The  air 
gun  is  made  in  1 in.  size,  and  with 
different  hose  nipples  can  be  used  for 
i.  4,  I and  4 in.  hose. 


The  machine  drills  simultaneous- 
ly four  holes  at  right  angles  and  in 
the  same  plane,  and  is  intended 
primarily  for  drilling  gear  hous- 
ings for  automobile  rear  axles.  Its 
spindles  can  be  moved  simultane- 
ously by  a hand  wheel.  Power 
feed  can  be  applied  to  the  four 
spindles  simultaneously  by  means 
of  a lever  at  the  left,  and  an  auto- 
matic trip  releases  it  when  the 
drills  break  through  the  work. 

Maximum  distance  between  oppos- 
ing spindles,  26  in.  Distance 
spindle  to  table,  6 in.  Spindle 
travel,  34  in.  Height,  491  in. 

Width,  85  in.  Length,  96  In.  Weight,  7,650  pounds. 


Seam-Closing  Machine,  Compound,  No.  42 
Niagara  Machine  and  Tool  Works,  Buffalo,  N.  Y. 

“American  Machinist,"  March  2,  1922 


Marking  Machine,  Hydraulic,  with  Circular  Table,  No.  12 
Martin  Machine  Co.,  Inc.,  Turner  Falls,  Mass. 

"American  Machinist,”  March  2,  1922 


The  machine  is  for  closing  side 
seams  of  sheet-metal  drums.  The 
work  is  moved  forward  along  the 
horn  by  pressure  on  the  treadle 
and  fed  between  the  first  set  of 
rolls.  These  horizontal  rolls  squeeze 
the  seams  together  at  the  bottom, 
and  feed  the  work  automatically 
through  the  machine.  The  second 
set  of  rolls  flattens  and  closes  the 
double-locked  seam.  The  pulley 
runs  at  100  r.p.m.  Capacity: 
maximum  length,  42  in.;  diameter, 
13)  in.  Weight,  2,700  pounds. 


The  machine  has  recently  been 
equipped  for  circular  marking. 
The  disk  or  cutter  to  be  marked 
Is  placed  on  the  revolving  table, 
which  can  be  adjusted  so  as  to 
mark  at  any  radiua  Power  de- 
livered by  a belt  operates  a,  ro- 
tary oil  pump.  The  oil  pressure 
actuates  both  the  vertical  table, 
raising  the  work  to  the  die,  and 
the  horizontal  die-holding  slide. 
Travel:  slide,  1 to  7 in.;  table,  up 
to  6 In.  Height,  50  in.  Floor 
space.  27  x 22  in.  Weight,  1,050 
pounds. 


Sanding  Machine,  Disk,  15-In*  No.  182 
Oliver  Machinery  Co.,  Grand  Rapids,  Mich. 

"American  Machinist,”  March  2,  1922 


Saw,  Band,  Motor-Driven,  Portable,  16-In. 

J.  D.  Wallace  A Co.,  1401  West  Jackson  Blvd.,  Chicago,  HI'. 
“American  Machinist,”  March  2,  1922 


The  machine  is  used  chiefly  for  sand 
ing  circular  work  up  to  15  in.  in  diam- 
eter and  duplicating  work  up  to  7 in. 
wide.  The  disk  head  contains  the  disk 
shaft,  the  ball  thrust  bearing,  the  ex- 
haust fan  which  deposits  the  dust  with- 
in the  column,  and  the  removable  disk 
running  at  a speed  of  1,725  r.pjn.  The 
motor,  furnished  for  either  direct  or 
alternating  current  of  110  or  220  volts, 
is  controlled  by  ■ push-button.  The 
table  can  be  tilted  46  deg.  downward,  or 
25  deg.  upward  by  a handwheel.  Table : 
size,  94  x 21  in.;  height,  37  in. 


The  machine  is  Intended  for  general  use  in 
pattern  and  carpenter  shops.  The  i-hp.  motor 
runs  at  a speed  of  1,760  r.p.m.,  driving  the  saw 
at  a speed  of  3,160  ft.  per  minute.  The  remov- 
able table,  mounted  on  a large  rocker  bearing, 
may  be  adjusted  45  deg.  forward  or  5 deg.  to  the 
rear.  All  adjustments  are  made  by  handwheels 
or  thumbscrews.  The  wheels  carrying  the  saw 
are  steel  disks  16  in.  in  diameter.  Table,  19  x 21 
in..  52  in.  high.  Capacity,  8 in.  in  thickness. 
Height,  5 ft.  9 in.  Floor  space,  15  x 29  In. 


Clip,  paste  on  S x 5-in.  cards  and  file  as  desired 
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Rise  and  Fall  of  Market 

Advances — Tone  of  copper  market  stronger;  electrolytic 
quoted  in  New  York  at  148c.  as  against  14Jc.  Increased 
supplies  of  tin  on  market,  quotations  reach  321c.  as  com- 
pared with  321c.  per  lb.  last  week.  Zinc  market  unusually 
strong;  minimum  price  6c.  per  lb..  New  York  warehouses. 
Lead  quiet,  firm.  Recent  rapid  advances  in  prices  of 
lead  and  lead  products  causes  advance  of  1c.  per  lb.  in  red 
and  white  lead,  both  dry  and  in  oil.  Both  copper  and  brass 
sheets  and  tubing  up  1c. ; brass  wire  up  1c.  and  copper  wire 
lc.;  copper  rods  up  1c.  and  brass  rods  1c.  per  lb.,  New 
York  warehouses.  Solder  also  advanced  2c.  Slight  rise  in 
copper  sheets  and  old  metals  in  Cleveland. 

Declines — Break  in  flax  seed  market  reflected  in  raw 
linseed  oil  quotations  of  88c.  as  against  91c  in  New  York, 
and  98c.  as  compared  with  $1.04  per  gal.,  5 bbl.  lots,  one 
week  ago  in  Chicago. 


IRON  AND  STEEL 


PIG  IRON  — Per  gross  ton  — Quotations  compiled  by  The 


Matthew  Addy  Co.: 

CINCINNATI 

No.  2 Southern 325 . 52 

Northern  Basic 25.02 

Southern  Ohio  No.  2 22. 5U 

NEW  YORK — Tidewater  Delivery 

Southern  No.  2 (Silicon  2.25  to  2.75) 28. 56 

BIRMINGHAM 

No.  2 Foundry 17  SO 

PHILADELPHIA 

Eastern  Pa.,  No.  2x,  2.25-2.75  sil 26.36 

Virginia  No.  2 28.34 

Basic 23 . 50@25. 50 

Grey  Forge 25.00 

CHICAGO 

No.  2 Foundry  local 22  50@24  00 

No.  2 Foundry,  Southern,  sil  2.25<a>2.75 24.17 

PITTSBURGH,  including  freight  charge  from  Valley 

No.  2 Foundry 24.16 

Basic 25.00 

Bessemer 26.96 


IRON  MACHINERY  CASTINGS  In  cents  per  pound: 


Pittsburgh 

Light 

Medium 

Heavy 

9.0 

6.0 

3.0 

Philadelphia 

8.5 

5.0 

3.0 

Atlanta 

5.5 

4.5 

4.0 

Detroit 

7.0 

4.5 

3.0 

Birmingham 

12.0 

6.5  • 

3.0 

Denver 

8.0 

6.0 

5.0 

New  Orleans 

6.0 

4 5 

3.5 

Minneapolis 

9.0 

6.0 

4.5 

New  York 

9@10 

6.0 

3.0 

Cincinnati 

6.0 

5.0 

4 5 

Cleveland 

6.75 

4.5 

2.6 

Chicago 

5.0 

4.5 

3.5 

Galvanized  steel  sheets: 


Nos.  10  and  11. 

3.30 

4.35 

3.75 

4.30 

Nos  12  and  14. 

3.40 

4.45 

3 85 

4.40 

Nos.  17  and  21. 

3.55 

4.75 

4.15 

4.70 

Nos.  22  and  24. 

3.70 

4.90 

4.45 

4 85 

No.  26 

3.85 

5.05 

4.60 

5.00 

No  28  

4. 15 

5.35 

4.90 

5.30 

WROUGHT  PIPE — The  following  discounts  are  to  jobbers  for 
carload  lots  on  the  latest  Pittsburgh  basing  card: 


Steel 

BUTT  WELD 

Iron 

Inches 

Black 

Galv. 

Inches 

Black 

1 to  3 ... . 

71 

58} 

3 to  1}.... 

...  44} 

LAP  WELD 

2 

64 

si} 

2 

. . . 39} 

2}  to  6. . . 

68 

55} 

2}  to  4. . . . 

. . . 42} 

7 to  8. . . . 

65 

51} 

4}  to  6. . . . 

. . . 42} 

9 to  12.  . 

64 

50} 

7 to  12, . . . 

...  40} 

1 to  1} 

69 

57} 

3 to  1} 

2 to  3 . 

70 

58} 

LAP  WELD, 

EXTRA  STRONG.  I 

2 

62 

50} 

2 

2}  to  4. 

66 

54} 

2}  to  4 

4}  to  6 . 

65 

53} 

4}  to  6 

7 to  8.  . 

61 

47} 

7 to  8. 

9 to  12. 

55 

41} 

9 to  12 

Galv. 

29} 

25} 

29} 

29} 

27} 


44}  30} 


40}  27} 


35} 

30} 


23} 

18} 


Malleable  fittings.  Classes  B and  C,  Banded,  from  New  York 
stock  sell  at  net  list.  Cast  iron,  standard  sizes,  20-5%  off. 

WROUGHT  PIPE — Warehouse  discounts  as  follows: 

New  York  Cleveland  Chicago 
Black  Galv.  Black  Galv.  Black  Galv. 
1 to  3 in.  steel  butt  welded.  66%  53%  60}%  47}%  62}%  48}% 
2}  to  6 in.  steel  lap  welded . 61%  47%  58}%  44}%  S9}%  45}% 
Malleable  fittings.  Classes  B and  C,  Banded,  from  New  York 
stock  sell  at  list  less  10%.  Cast  iron,  standard  sizes,  32-5%  off. 

, .MISCELLANEOUS — Warehouse  prices  in  cents  per  pound  ia 
1 00-lb.  lots: 


Open  hearth  spring  steel  (base)  . 

Spring  steel  (light)  (base) 

Coppered  Bessemer  rods(base).. 

Hoop  steel 

Cold  rolled  strip  steel 

Floor  plates  

Cold  finished  shafting  or  screw. . 

Cold  finished  flats,  squares 

Structural  shapes  (base) 

Soft  steel  bars  (base) 

Soft  steel  bar  shapes  (base). . . . 

Soft  steel  bands  (base) 

Tank  plates  (base) 

Bar  iron  (2  00@2. 10  at  mill) . . . 

Drill  rod  (from  list} 

Electric  welding  wire: 


to  } 


New  York  Cleveland  Chicago 


4.00 

6 00 

4.50 

8.00 

6.00 

6.00 

7.00 

8 00 

6.03 

3.38 

2.81 

3.13 

6.25 

8.25 

6.35 

4.70 

4.66 

4.98 

3.35 

3.00 

3.30 

3.85 

3 50 

3.80 

2.58 

2.41 

238 

2 48 

2.31 

2.28 

2.48 

2.31 

2.28 

2.98 

2.88 

2.58 

2.41 

2.38 

2.48 

2.21 

2.28 

55<gu0% 

55% 

50% 

8.00 

. . 12@13 

6.50 

. . 1 1(861 2 

6.25 

..lOfell 

METALS 


SHEETS — Quotations  are  in  cents  per  pound  in  various  cities 
from  warehouse;  also  the  base  quotations  from  mill: 


Blue  Annealed 

Pittsburgh, 

Large 

Mill  Lots 

New  York 

Cleveland 

Chicagi 

No.  10 

2 40 

3.48 

3.15 

3.38 

No.  12 

2.45 

3.53 

3.20 

3.43 

No.  14 

2.50 

3.58 

3.25 

3.48 

No.  16 

2.70 

3.68 

3.35 

3.58 

Black 

Nos.  17  and  21. 

3.00 

'.15 

3.55 

4.  10 

Nos.  22  and  24. 

3 . 05 

4 20 

3.60 

4 15 

Nos.  25  and  26. 

3.10 

4 25 

3 65 

4 20 

No.  28 

3.15 

4 35 

3.90 

4.30 

Current  Prices  in  Cents  Per  Pound 

Copper,  electrolytic  (up  to  carlots).  New  York 14  62i 

Tin,  5-ton  lots,  New  York ;2. 12} 

Lead  (up  to  carlots),  St.  Louis,  5.90  ; New  York.....!!..  6 25 
Zinc  (up  to  carlots),  St.  Louis,  5.65;  New  York 6.00 


Aluminum,  98  to  99%  ingots,  1-15 

ton  lots 

Antimony  (Chinese),  ton  spot 

Copper  sheets,  base 

Copper  wire  (carlots) 

Copper  rods  (ton  lots) 

Copper  tubing  (100-lb.  lots) 

Brass  sheets  (100-lb.  lots) 

Brass  tubing  (100-lb.  lots) 


New  York  Cleveland  Chicago 


19.20 

20.00 

18  00 

6.50 

■ 7.50 

6 25 

20.50 

20@2! 

23.00 

16.00 

16.50 

16.25 

19.00 

21.50 

19.50 

22.50 

23.00 

23.00 

16. 7S 

17.50 

18.75 

19.75 

19.00 

20.50 
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New  and  Enlarged  Shops 


Machine  Tools  Wanted 


Ala.,  Montgomery — Janney  & Co.,  founders 
and  machinists,  C.  L.  Carr,  Purch.  Agt. — 
sheet  metal  working  machine  for  pressing 
small  parts  about  6 x 12  In. 

Cal.,  Oakland — H.  A.  Werum,  2150  84th 
St.— one  turret  lathe,  automatic,  with  at 
least  4|  In.  hole  through  spindle. 

Ga„  Borne — Davis  Fdry.  & Machine  Wks„ 
I.  F.  Davis;  Pres. — one  10  x 14  ft.  boring 
and  turning  mill. 

IU.,  Chicago — The  Illinois  Central  R.B., 
29  South  Da  Salle  St.,  J.  J.  Bennett,  Purch. 
Agt. — 

Three  18  In.,  one  20  In.,  three  24  in.  and 
two  30  in.  engine  lathes. 

One  2)  x 24  In.,  three  3 x 36  In.,  one  24- 
28  In.  heavy  duty  type  with  7 in.  hole 
through  spindle  five  54  in.  vertical,  four  42 
In.  vertical,  one  16  In.  brass  and  one  15  in. 
spring  turret  lathes  for  miscellaneous  brass 
work. 

Four  combination  axle  lathes  for  turn- 
ing axles  with  wheels  mounted. 

One  54  in.  car  and  one  90  in.  driving 
wheel  lathes. 

Thirteen  12  or  14  in.  x 6 ft.  bolt  lathes. 
One  heavy  duty  type  suitable  for  machin- 
ing locomotive  rods,  rod  threads  and  simi- 
lar parts,  one  No.  3 vertical  and  one  No. 
3 horizontal  E type  heavy  duty  milling 
machines. 

One  2 in.  double  head,  one  § in.  triple 
head  and  one  2|  in.  double  head  bolt 
threading  machines. 

One  1 in.  rapid  bolt  heading,  one  2 in. 
and  one  3 in.  forging  machines. 

One  heavy  duty  punch  and  shear. 

One  combination  punch  and  shear  with 
capacity  to  punch  and  shear  plate  up  to 
3-16  In. 

Eight  36  in.  special  railroad  draw  cut 
and  one  32  in,  heavy  duty  crank  shaper. 
Two  96  in.  600  ton  driving  wheel  presses. 
Three  36-40  in.  heavy  duty  upright  drill 
presses,  one  20  In.,  and  one  36-40  in.  verti- 
cal drill  presses. 

One  72  in.  heavy  duty  radio  drill. 

Two  Universal  reamer  and  cutter  and 
one  guide  bar  grinders. 

S®v®n  18  *1  x 11  in.  double  floor  grinders 
with  2 grinding  wheels. 

One  twist  drill  grinder  and  one  96  in. 
link  grinder  for  general  radius  grinding  of 
locomotive  links. 

One  6 in.  metal  hack  saw. 

One  set  of  6-7  ft.  and  one  set  of  6 ft. 
bending  rolls  with  capacity  for  bending 
sheets  up  to  ft  in.  in  thickness. 

One  300  lb  .power  hammer. 

56  in.  X 18  ft.  heavy  duty  planer 
with  2 heads  on  cross  rail  and  2 side  heads 
Two  100  in.  vertical  boring  mills. 

One  heavy  duty  type  slab  miller. 

Two  11  lb.,  one  2,500  lb.  and  one  5,000 
lb.  steam  hammers. 

Four  48  in.  car  wheel  bores. 

Two  75  ton  forging  presses. 

Kan.,  Cheney — E.  J.  Robinson — forging 
machinery,  forge,  set  of  blacksmiths  tools, 
drill,  press,  lathe,  grinding  machine,  all 
power  equipment. 

Kan.  Hutchinson — The  Hutchinson  Fdry. 
and  Machine  Co. — Cincinnati,  Norton  or 
l-andis  grinder,  60  in.  between  center  17 
In  over  carrier  fitted  for  crank  shaft 
grinding  swivel  head  to  permit  surface 
grinding,  and  an  attachment  for  piston 
grinding. 

Kan.,  McPherson — Pitts  Machine  Shop — 
one  power  lathe. 

Kan.  Newton— The  Jones  Motor  Co.- 
small  bench  lathe  for  turning  armatures, 
and  one  large  upright  drill  with  16  In. 
travel. 

Kan.,  Wichita — E.  D.  Billings,  221  South 
Lawrence  St.— complete  equipment  for  ga- 
rage including  drill  press,  lathe  and  emery 
wheel,  power  driven. 

Kan..  Wichita — Brown  Bros.,  217J  West 
Douglass  St.— one  power  lathe. 

Wichita— De  Long  Machine  Wks. 
703  East  Murdock  St. — one  power  lathe. 

Kan.,  Wichita — W.  Dyer.  229  South 
Lawrence  St.  (garage) — drill  press,  lathe 
emery  wheel  and  cylinder  grinder  for 
power  equipment. 


I Kan.,  Wichita — East  Central  Garage.  923 
East  Central  St.,  L.  J.  Campbell,  Purch. 
Agt. — power  drill  press,  emery  wheel,  and 
| lathe. 

Kan.,  Wichita — J.  A.  Kammerer,  1016 
East  Murdock  Ave.,  (auto  parts)— one 
emery  wheel  and  on©  drill  press  for  power 
equipment 

Kan..  Wichita — H.  Lofflnger,  118  North 
Emporia  St.  (garage) — lathe,  drill  press 
and  emery  wheel  for  power  equipment. 

Kan.,  Wichita — R.  McMillian,  204  South 
Topeka  St. — one  power  lathe. 

Kan,  Wiehlt*_Wtchita  Welding  A Ma- 
chine Wks.,  200  South  Topeka  St„  P.  Eik- 
man,  Purch.  Agt. — power  lathe  and  drill 
press. 

Mich.,  Grand  Rapids — New  Era  Spring 
and  Specialty  Co.,  Cottage  Grove  Ave.,  S. 
" -—punch  press,  back  geared,  with  5 in. 
stroke. 

Mich.,  Grand  Rapids — Northland  Lumber 
Co. — power  shear  and  punch,  with  24  In. 
throat,  to  shear  2j  in.  bars. 

Mich.,  Saginaw— C.  F.  Berger,  209  North 
\vater  St. — machine  shop  equipment. 

, c,ty — Solomon  & Barnett, 

1509  Main  St. — small  tools  for  machine 
shop. 

Mo.,  8t.  Louts — J.  o.  Coleman,  106  North 
3rd  St. — foot  power  lathe  and  electric 
grlndera 

, N-  *er»ey  City— H.  B.  Cooper,  339 
Grand  St — 2 presses  and  rotary  slitting 
snears. 

-A.  Shreve  (accessories 
ana  repair  shop) — foot  power  screw -cut tins: 
lathe  and  vulcanising  machine. 

X.  J.,  Plainfield — W.  Woltz,  1244  Arling- 
ton Ave. — one  rivet,  back  geared  precision 
rathe. 

« N.  Y.  Buffalo— Jerge  Motor  Co..  Inc.. 
1647  East  Genesee  St. — equipment  for  pro- 
posed service  station  and  machine  shop. 

N.  Y.,  Copenhagen— Deer  River  Power 
Sn,  ??PtraL  Sta.-— one  portable  electric 
J?rlll.  tt°  ?olta  : Portable  forge  and  blower 
for  field  shop. 

,.N„'  rr  New  York— F.  and  M.  Novelty  Co., 
76  Spring  St.,  S.  Marcus,  Purch.  Agt. — one 
small  size  screw  machine. 

York— The  Superior  Skylight 
Co.,  Inc.,  466  4th  Ave. — three  drill  presses, 

2 power  saws,  emery  wheels,  several  vises, 

4 combination  punch  and  shears. 

N.  Y„  Watertown — L.  Sager  Co.,  Court 
St  — small  lathe  suitable  for  tool  room,  (new 
or  used). 

N.  Y„  West  Fall* — W.  Reader — machin- 
ery, repair  tools  and  equipment  for  garage 
now  In  course  of  construction. 

O. .  Cincinnati — Economy  Mchy.  Co.,  428 
Bast  Pearl  St..  J.  Flynn,  Sr„  Purch.  Agt. — 

8 sf,eed  lathes  8 In.  swing;  2 Brown 

and  Sharpe,  small  screw  machines,  (used). 

..?-V.clncin"*H-^Tones  Machine  Tool  Co., 
warstJ?efrl  st-  dealer  in  used  machin- 
ery,  W.  F.  Jones,  Purch.  Agt. — one  14  ft. 
vertical  boring  mill,  arranged  for  motor 
drive,  (used). 

°.,  Columbus — Hlggy-Avery  Co.,  1199 
Franklin  Ave.,  (radio  and  electrical  ap- 
paratus), F.  E.  Avery,  Vice-Pres. — two 
screw  machines,  1 drill  press,  2 grinders, 
and  1 cutting  machine. 

Lima — W.  H.  Harper,  Jr.,  1021  West 
High  St. — hand  power  straight  shear  for 
4 in.  plate* 

Pa.,  Brie— Erie  Metal  Furniture  Co.,  E. 
Bauschard,  Secy. — Welders,  lathes  and 
miscellaneous  machinery  for  new  factory. 

PhUa^-AIfred  Box  Co.,  Front  and 
Poplar  Sts.  manufacturers  of  elevators 
and  hoists— boring  machine,  drills,  riveting 
machine,  small  tools  etc.  * 

Pa..  Phila.--Fidellty  Machine  & Mfg.  Co.. 
4015  Paul  St. — equipment  for  shop  addi- 
tion. 

Pa..  Phlla.- — O.  Hoffman,  3rd  and  Cayuga 
jS,V.mact)in!st) — several  new  machines  for 
addition,  including  boring  machine,  lathe, 
etc. 

, £a..  PhRa.— G.  w.  Lindsay,  5120  Wake- 
field St. — additional  equipment  for  machine 
shop. 


_ Pittsburgh — The  Levenson  Co.,  S3 

Pride  St. — single  end  punch  with  archi- 
tectural jaw  to  punch  holes  in  I in.  plate. 

_ 'ntusvUle  • — Titusville  Tank  and 
Const r.  Co.,  c/o  W.  O.  Carlson  and  J. 
Martin — machinery  and  equipment  to  man- 
ufacture and  repair  steel  tanks,  tank  cars, 
boilers  and  all  kinds  of  metal  plate  con- 
struction work. 

Wls,  Iron  River — M.  Happle — one  belt 
driven  lathe  mill. 

Wls.,  Kenosha — E.  B.  Moericke.  915  Salem 
Ave, — repair  machinery  for  proposed  ga- 
rage. 

.Wls.,  Milwaukee— J.  L.  Austin  Mfg.  Co, 
419  van  Buren  St.,  (hardware  specialties 
and  power  heads) — machine  tools  including 
lathe,  drill  press,  etc. 

Wis.,  Milwaukee — H.  E.  Krueger,  1040 
Holton  St. — mechanical  baking  equipment 

Wls,  Milwaukee — Bundle  Mfg.  Co,  37th 
wndu£ieVD.ani  Ave.  (plumbing  fixtures), 
H.  Held,  Purch.  Agt.— edge  grinders. 

„ °7e“  Sound — Bd.  of  Educ.,  F.  H. 

Rutherford,  Secy. — equipment  for  manual 
training  department,  and  for  physics  and 
chemistry  laboratories  of  proposed  technical 
school. 

Ont.,  TUlsoJburg — S.  E.  Barrett — equip- 
ment for  garage  and  auto  repair  shop  now 
under  construction.  f 

Que„  Montreal — P.  Beaublen,  1675  Mas- 
son St.— equipment  for  garage  and  repair 
shop. 

fine,  Montreal— C.  Day.  49  Lincoln  Ave. 
— machinery  and  equipment  for  garage  and 
repair  shop. 

xr  9ne-’  Montreal— A.  Fortier,  1875  Cote  de 
Neiges  Rd. — bench  tools  for  auto  repair 
shop. 

8.  A.,  Para,  Brasil — A.  do  Albu&uerque, 
caixa  postal  230 — machines  for  cutlery 
work,  also  machines  for  making  axes, 
hatchets,  etc.  ** 


Machinery  Wanted 


„ Yin-  Jacksonville  — Florida  Fly  Exit 
Screen  Co.  c/o  T.  B.  Elton,  Mgr, — screen- 
ing and  woodworking  machinery  for  pro- 
posed factory. 

Os,  Rome — Battery  Mchy.  Co,  L.  D. 
Yeargon,  Purch.  Agt. — one  10  x 10  latest 
model  Ingersoll-Rand  belt-driven  air  com- 
pressor (used). 

m Chleag^Alemite  Die  Castings  and 
2640  Belmont  Ave. — nickel  plat- 
ing  outfit,  6 volts,  2,000  amperes. 

, Chlcago-M.  Lange,  3735  North 
Whipple  St. — cylinder  press  and  job  press. 
_ BJa  Freeport — C.  E.  Meyer  A Co,  327 
East  Spring  St. — vinegar  presses. 

llf^°Ner«,"ra^?ak  Park  °ak  -eaves. 
1112-24  North  Blvd. — new  power  cylinder 

dalfy’  newspaperfnd  prlntln*  equipment  for 

la.  Dee  Moines — Des  Moines  News,  The 

Hnro?^emancSPeetc.  e<lu,p”ent- 

* Wi0h,ol¥ — The  Star,  1241  Wabash 

Ave,  H.  T.  Simms,  Purch.  Agt— one  6 
column  power  cylinder  press  fori newspaper 
work , prefer  Babcock  press. 

F?“xJ1,n~rVU?ar,°“.  * Refining  Co. 
Inc.,  J.  L.  Ninml,  Purch,  Agt. — machinery 
and  equipment  for  new  refining. 

Mich,  Detroit  — A.  Rosenthal,  636 

^flherine  St.  — woodworking  machinery 
suitable  for  making  store  fixtures.  ' 

Minn,  Minneapolis — Ry-Krisp  Co,  8120 
Lyndale  Ave.,  S„  food  products.  J.  Q.  Prie- 
deman.  Secy. — two  motors,  hangers  and 
shafting,  for  building  now  In  course  of  con- 
struction. 

„ Mo,  St,  Loot* — Kitlark  Electric  Mfg.  Co, 
Easton  Ave. — polishing  machinery  and 
power  equipment. 

c““den— Kieckhofer  Container  Co, 
Thorne  and  Cooperwood  Sts,  manufactur- 
ers of  containers — saw  tables,  cutting 
knives,  moulding  machines,  riveting  ma- 
chines for  paper  boxes,  and  metal  working 
machines. 
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N Y Alleghany — J.  Eisert — medium 

size,'  power,  cream  separating  machine. 

K Y.,  Attica — W.  Ranger — 1 rip  saw 
with  table,  either  wood  or  iron. 

v Y..  Binghamton — T.  Snopek,  R.  F.  D. 
No.  5 — machinery  and  equipment  for  saw 
and  planing  mill. 

N Y..  Buffalo — Buffalo  Smelting  Co, 
Inc.."  12  Peoria  St..  G.  Glesser.  pres.— ma- 
chinery and  equipment  to  smelter  and  refine 
copper,  brass  and  other  metals,  for  pro- 
posed plant  on  Tonawanda  and  Pacific  Sts. 

N.  Y.,  Buffalo — Buffalo  Tool  & Supply 
Co.,  20  Henry  St. — woodworking  machin- 
ery. 

N.  Y..  Buffalo — City  of  Buffalo,  Commis- 
sioner of  Parks  and  Bldgs.,  Room  8,  Muni- 
cipal Bldg. — will  receive  bids  until  June  12 
for  refrigeration  machines. 

N.  Y..  Buffalo— P.  w.  Fidler,  19  Lover- 
ing Ave. — welding  machines. 

N.  Y.,  Buffalo — J.  W.  Kawczynski,  27 
LaTour  St. — machinery  to  manufacture  ice 
boxes,  show  cases,  counters  and  soda 
fountains. 

N.  Y..  Buffalo — Natl.  Biscuit  Co,  Ino, 
217  Ellicott  St. — air  washing,  purifying 
machinery,  heating  and  cooling  devices  and 
electric  power  plant  for  new  bakery  now 
under  construction. 

N Y.,  Buffalo — L.  P.  Reimann.  69  North 
Division  St.,  contractor  and  manufacturer 
of  ladders — small  machinery  and  equip- 
ment for  proposed  addition  to  ladder  shop. 

N.  Y„  Buffalo— Standard  Oil  Co.  of  N.  Y„ 
1103  Efik  St. — machinery  and  equipment 
for  proposed  pump  house. 

N.  Y.,  Buffalo — A.  R.  Ziebarth,  217  Leroy 
Ave. — machinery  to  manufacture  wood  and 
metal  automobile  bodies. 

N.  Y.,  Cbaumont — Adams,  Duford  Co, 
(quarrys),  E.  B.  Johnson,  Purch.  Agt. — ■ 
heavy  duty  swing  cut-off  saw  and  limestone 
rock  drills  for  compressed  air  operation. 

N.  Y.,  Lewiston — Cuyler  Packing  Co., 
Inc. — machinery  and  equipment  for  new 
packing  house. 

N.  Y.,  Now  York— Erie  RR,  50  Church 
St,  W.  R.  Collins,  Mgr.  Purch.— machine™ 
for  locomotive  repair  shops  at  Hornell. 
N.  Y.  List  not  yet  compiled. 

N.  Y.,  Niagara  Falls — Defiance  Paper  Co., 
Walnut  and  3rd  Sts.— large  paper  making 
machine,  capacity  SO  ton  per  day,  for  new 
2200,000  addition. 

N.  Y..  Rochester — C.  F.  Dietz,  81 1 Adams 
8t — saw  mills,  new  or  used. 

N.  Y.,  Rochester— E.  T.  Gilbert  Mfg.  Co., 
228  South  Ave. — 1 power  paper  cutting  ma- 
chine, 32  in.  or  larger. 

N.  Y..  Rochester — F.  E.  Wyner.  Portland 
Ave. — small  machinery  air  compressor,  etc., 
for  accessory  and  gas  station. 

N.  Y..  Waterloo — Geneva  Preserving  Co., 
69  Swift  St. — special  machinery  and  equip- 
ment to  manufacture  and  pack  sauerkraut. 

N.  Y.,  Webster — Webster  Co-operative 
Cold  Storage  Assn.,  machinery  and  equip- 
ment for  proposed  cold  storage  plant. 

N.  C..  Asheville — Felstone  Co.,  Haywood 
Bldg. — machinery  for  the  manufacture  of 
concrete  blocks  and  some  woodworking  ma- 
chinery. 

N.  D..  Valley  City— Valley  City  Peoples 
Opinion.  W.  G.  Strieb,  Purch.  Agt.— print- 
ing equipment  and  book  folder. 

O. ,  Columbus — Henderson  Tire  and  Rub- 
ber Co.,  Goodale  St.  and  Hocking  Valley 
RR.,  C.  O.  Henderson,  Pres,  and  Mgr. — 2 
vulcanizing  machines. 

O.,  Zanesville — C.  Findeiss  & Son,  Mus- 
kingum Ave.,  (manufacturer  of  leather) — 
modern  tanning  machinery,  belt  driven. 

Pa.,  Chester— Chester  Lace  Mills,  Clay- 
ton and  Trainer  Sts. — spindles  and  knitters. 

Pa.,  Marlenville — Marienvilie  Express,  J. 
A.  Haas,  Purch.  Agt. — cylinder  newspaper 
press  and  one  8 x 12  Price  job  press. 

Pa.,  McKeesport — W.  R Dillon,  1406 
Jenny  Lind  St.— machinery  and  complete 
outfit  for  the  manufacture  of  pop  beverages. 


Pa.,  Phlla. — G.  Barrie  & Sons  Co.,  1313 
Walnut  St. — equipment  for  printing  plant. 

Pa..  Phlla. — Deamley  Bros.  Worsted  Co., 
Chetlen  Ave.  and  Boynton  St.,  J.  S.  Deam- 
ley. Purch.  Agt.— cards,  combs,  spinning 
3plndles,  etc. 

Pa.,  Phlla C.  H.  Mastland  & Sons, 

Westmoreland  and  Collins  Sts.,  (carpet 
weavers) — broad  looms  and  narrow  looms. 


Pa.,  Phlla— A.  J.  Reach  & Co.,  Tulip  and 
Palmer  Sts. — leather  working  machines, 
winding  machines,  small  tools,  lathe,  etc 


Pa.,  Phlla. — Thompson  Printing  Co.,  312 
Cherry  St. — additional  presses  and  equip- 
ment for  new  plant. 

Pa,  Phlla. — T.  Wolstenholme  & Sons  Co., 
Frankford  Ave.  and  Westmoreland  St. — L. 
F.  Schaeffer.  Purch.  Agt. — spindles,  worsted 
card  and  combs. 

Pa.,  Pittsburgh — South  Pennsylvania  Oil 
Co.,  331  4th  Ave. — machinery  and  equip- 
ment for  large  gasoline  plant  now  in  course 
of  construction  at  Van,  Pa. 

Pa,  Rochester — Amer.  Borax  Co.,  Inc., 
c/o  W.  C.  McKinney,  Dir,  6334  Forbes  St, 
Pittsburgh — machinery  for  the  manufac- 
ture or  cultivating  of  raw  borax. 

Pa,  Sharon — Star  Fdry.  and  Machine 
Co,  North  Water  Ave,  J.  Brahney,  Genl. 
Mgr. — equipment  for  cast  iron  and  steel 
foundry  now  under  extensive  repaira 

Pa,  York— Frick  Co.  Inc,  48  East  Mar- 
ket St. — equipment  for  new  foundry  now  In 
course  of  construction. 

Va„  Roanoke — White  Fdry.  Co,  613  10th 
Ave. — foundry  equipment  and  machinery. 

Wls,  Cudahy — Bd.  of  Vocational  Educ, 
J.  P.  Beuscher,  Secy. — equipment  and  ma- 
chinery for  proposed  vocational  school. 

Wls,  Milwaukee— Callaway  Fuel  Co,  708 
North  Water  St,  E.  Callaway,  Purch.  Agt. 
— motor  driven  coal  handling  machinery. 

Wls,  Milwaukee— C.  Hach,  694  LinuB 
St.— mechanical  baking  equipment,  electric 
motor. 

Wls,  Milwaukee— The  Van  Buren  Garage 
Co,  Martin  and  Van  Buren  Sts. — gas  stor- 
age tank  with  pump  for  proposed  garage. 

Wls,  Niagara — Niagara  Journal,  R R 
Elliot,  Purch.  Agt. — typesetting  machine. 

Wyo,  Casper — Mid-Western  Torpedo  Co, 
Inc,  J.  L Wilson,  Genl.  Mgr. — special  ma- 
chinery to  manufacture  nitro-glycerine. 

N.  8,  Halifax — Hill  is  & Son,  209  Hollis 
St. — equipment  for  proposed  foundry. 

Ont,  Tara — Hespeler  Novelty  Co.  Ltd. — 
equipment  and  machinery  to  manufacture 
novelties. 

Ont,  Toronto — F.  F.  Fry,  Ltd.,  48  Scott 
St,  G.  O.  McClay,  Purch.  Agt. — air  com- 
pressing outfit  with  drills,  also  drilling 
steel. 

Mex,  Mexicali — Italian  Fruit  Packing 
Co,  Ltd,  J.  B.  Scolari,  Treas. — machinery 
and  equipment  for  a chain  of  fruit  packing 
houses  to  be  constructed  along  western 
coast  of  Mexico. 


Metal  Working  Shops 


Cal,  Merced  — The  Directors  of  the 
Merced  Irrigation  District  will  soon  award 
the  contract  for  the  construction  of  a 1 
story  garage  and  machine  shop.  L W. 
Hoover,  Planada,  Archt. 

Conn,  Stamford — Victor-Page  Motors 
Corp,  Farmlngtondale,  N.  Y,  has  awarded 
the  contract  for  the  construction  of  a 1 
story,  60  x 90  ft.  factory  addition  here,  on 
Melrose  St.  Estimated  cost  330,000.  Pri- 
vate plans. 

IB,  Chicago — G.  S.  Kingsley,  Archt,  109 
North  Dearborn  St,  is  receiving  bids  for 
the  construction  of  a 1 story,  125  x 150  ft, 
garage  at  3301-3309  North  Halsted  St,  for 
G.  wittbold  Co,  745  Buckingham  PI. 
Estimated  cost  $90,000. 

la,  Atlantic— Shranger  & Johnson,  Inc, 
manufacturer  of  lightning  rods  and  spe- 
cialties, has  awarded  the  contract  for  the 
construction  of  a 1 story  factory. 

Mass,  Cnmbrldgeport — Simplex  Wire  & 
Cable  Co.  has  awarded  the  contract  for  the 
construction  of  a 4 story.  90  x 100  ft.  fac- 
tory addition  on  Green  St.  Estimated  cost 
$76,000. 

Mass,  East  Cambridge  (Boston  P.  O.) — 
Boston  & Maine  R.R,  North  Station.  Bos- 
ton, is  receiving  bids  for  the  construction  of 
a 1 story  80  x 250  ft.  repair  shop,  here. 
Estimated  cost  $100,000.  A.  B.  Corthell, 
c/o  owner,  Ch.  Engr. 

Mass,  Lowell — Middlesex  Machine  Co, 
Paige  St,  has  awarded  the  contract  for  the 
construction  of  a 1 story,  50  x 75  ft.  shop, 
on  Lee  St,  for  the  manufacture  of  plumbing 
supplies.  Estimated  cost  $20,000.  Private 
plans. 

Mass,  Salem — The  Hygrade  Lamp  Co, 
60  Boston  St,  has  awarded  the  contract 
for  the  construction  of  a 4 story,  60  X 100 
ft.  factory.  Estimated  cost  $75,000. 


Mass,  Westfield — The  Foster  Machine 
Co,  South  Broad  St,  manufacturer  of  tex- 
tile machinery,  has  awarded  the  contract 
for  the  construction  of  a 1 story,  80  X 120 
ft.  addition  to  its  plant,  also  for  3 other 
structures,  each  30  x 50  ft,  for  various 
uses.  Estimated  cost  $40,000. 

Mich,  Detroit— The  Hupp  Motor  Car  Co, 
Blast  Milwaukee  St,  is  building  a 4 story 
79  x 400  ft,  and  a 4 story  62  x 396  ft. 
addition  to  its  plant  on  East  Milwaukee  and 
Mount  Elliott  Aves.  Estimated  cost  $200,- 
000.  C.  D.  Hastings,  Pres,  and  Genl.  Mgr. 

N.  J,  Belleville — Thompson  Machine  Co. 
is  receiving  bids  for  the  construction  of  a 
2 story  factory.  Estimated  cost  $150,000. 
Fietcher-Thompson,  Inc,  542  Fairfield  Ave, 
Bridgeport,  Conn,  Engrs.  and  Archts.  In- 
correctly noted  in  May  16  issue,  under 
“Melville.” 

N.  J,  Camden — W.  C.  Davis,  731  Hunter 
St,  has  awarded  the  contract  for  the  con- 
struction of  a 1 story,  45  x 100  ft.  garage, 
at  1388  Haddon  Ave.  Estimated  cost 
$60,000. 

N.  J,  De  Lair — The  Kieckhofer  Container 
Co,  Thorne  and  Cooperwood  St,  Camden, 
has  awarded  the  contract  for  the  construc- 
tion of  a 1 and  2 story  container1  factory, 
here.  Estimated  cost  $500,000. 

N.  Y,  Buffalo — Hotel  Statler,  Inc,  Wash- 
ington and  Swan  Sts,  plans  to  build  a ga- 
rage, 800  car  capacity,  on  Mohawk  St. 

N.  Y„  Buffalo — Jerge  Motor  Co,  Inc, 
1647  East  Genesee  St,  plans  to  build  a 102 
x 105  ft.  service  station  and  machine  shop. 
Estimated  cost  $18,000.  Architect  not  an- 
nounced. 

N.  Y,  Glendale  (Long  Island) — V & O 
Press  Co,  Dry  Harbor  Rd,  manufacturer  of 
power  presses  and  sheet  metal  working  ma- 
chinery, will  soon  receive  bids  for  the  con- 
struction of  a 1 story,  100  x 500  ft.  factory 
addition.  Private  plans. 

N.  Y,  New  York — Dochterman  Realty 
Co,  c/o  J.  M.  Felson,  Archt.  and  Engr, 
1133  Bway,  will  soon  receive  bids  for  the 
construction  of  a 2 story  garage  at  11  Jane 
St.  Estimated  cost  $100,000. 

N.  Y,  Syracuse — Gere  & Willis,  Inc,  320 
West  Genesee  St,  plana  to  build  a 60  x 264 
ft.  garage,  service  station  and  repair  shop, 
on  West  Genesee  St.  Estimated  cost 
$100,000. 

O,  Cleveland — The  J.  L.  Free  Co,  real 
estate,  1004  Prospect  Ave,  has  had  plans 
prepared  for  the  construction  of  a 2 story, 
110  x 110  ft,  garage  on  Prospect  Ave. 
Estimated  cost  $75,000.  Watoon  Eng.  Co, 
Cook  Bldg,  Archts  and  Engrs. 

O,  Cleveland— R Haldi.  10020  Detroit 
Ave,  has  awarded  the  contract  for  the  con- 
struction of  a 1 story,  60  x 80  ft.  garage. 
Estimated  cost  $40,006. 

O,  Cleveland — The  Independent  Towel  & 
Supply  Co,  1822  Central  Ave,  is  receiving 
bids  for  the  construction  of  a 1 and  3 story. 
80  x 100  ft.  and  70  x 90  ft.  laundry  and 
garage,  at  1822  Central  Ave.  Estimated 
cost  $100,000.  Christian,  Sehwaraenbery  & 
Gaeda,  1900  Euclid  Ave,  Archts. 

O,  Cleveland — I.  Margolin,  10527  Church- 
ill Ave,  is  having  plans  prepared  for  the 
construction  of  a 2 story,  50  x 123  ft.  ga- 
rage on  East  105th  St.  Estimated  cost 
$60,000.  M.  Weis,  Union  Bldg,  Archt. 

O,  Cleveland — The  Ohio  Crank  Shaft  Co, 
982  East  152nd  St,  had  plans  prepared  for 
the  construction  of  a 1 story,  60  x 200  ft. 
factory,  at  6600  Clement  Ave.  Estimated 
cost  $60,000.  W.  J.  Wefel,  1836  Euclid  Ave, 
Archt. 

O,  Cleveland — Sands  Mfg.  Co,  6407 
Sweeney  Ave,  has  awarded  the  contract 
for  the  construction  of  a 2 story,  65  x 100 
ft.  factory  for  the  manufacture  of  water 
heaters,  on  East  55th  St.  and  Sweeney  Ave. 
Estimated  cost  $40,000.  Private  plans. 

O,  Cleveland — The  York  Ohio  Ice  Ma- 
chine Co,  1106  Woodland  Ave,  has  had 
plans  prepared  for  the  construction  of  a 
1 and  2 story,  100  x 132  ft,  office,  warehouse 
and  factory  on  West  28th  St.  and  Washing- 
ton Ave.  Estimated  cost  $60,000.  E.  Mc- 
George  & A.  G.  Simon,  1900  Euclid  Ave, 
Archts. 

O,  Euclid — O.  E.  Brown,  c/o  Elf  Motor 
Co,  7000  Euclid  Ave,  Cleveland,  is  having 
plans  prepared  for  the  construction  of  a 
1 story  garage.  Estimated  cost  $40,000. 
Private  plans. 

O,  Lakewood  (Cleveland  P.  O.) — W.  C. 
Schultz.  11913  Detroit  Ave,  will  soon  award 
the  contract  for  the  construction  of  a 1 
story  76  x 97  ft.  garage  and  commercial 
building,  on  Detroit  and  Love  Aves.  Esti- 
mated cost  $40,000.  O.  N.  Chamberlin, 
1532  Spring  Garden  Ave,  Archt. 
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Fa.,  Bradford — Bradford  Refining  Co.  has 
awarded  the  contract  for  the  construction 
of  a refinery  on  Foster  Brook.  Estimated 
cost  $50,000.  L.  & Mallory,  Jr..  Newell 
Bldg.,  Secy.  Private  plans. 

Pa..  Enela — Pennsylvania  R.R.,  Broad  St. 
Sta.,  Phila.,  will  soon  receive  bids  for  the 
construction  of  a 1 story  100  x 600  ft.  repair 
shop,  here.  Estimated  cost  $500,000.  A.  C. 
Shand,  Ch.  Engr. 

Pa..  Phila. — The  Commercial  Truck  Co., 
Hunting  Park  and  Rising  Sun  Ave.  has 
awarded  the  contract  for  the  construction  of 
a 3 story,  160  x 175  ft.  garage  and  service 
station  on  Franklin  Sq.  Estimated  cost 
$500,000. 

P».,  Phila. — H.  8.  French,  c/o  P.  H.  Tyre, 
Archt.,  1509  Arch  8t„  will  soon  receive  bids 
for  the  construction  of  a 5 story,  80  x 100 
ft.  salgs  and  service  station  on  Girard  and 
Frankford  Aves.  Estimated  cost  $250,000. 

Pa.,  Phila.— G.  W.  Lindsay.  5120  Wake- 
field St„  has  awarded  the  contract  for  the 
construction  of  a 2 story.  40  x 100  ft.  ma- 
chine shop  at  5116  Wakefield  St.  Estimated 
cost  $35,000.  H.  N.  Miller,  34  South  17th 
St.,  Archt. 

Pa.,  'hlta, — Philadelphia  Tralnrail  Co., 
109  1 ..at  Tusculum  St.,  has  awarded  the 
cor*. act  for  the  construction  of  a 1 story, 
60  x 90  ft.  factory,  for  the  manufacture 
of  switches  and  frogs,  on  Ontario  and 
’Veckel  Sts.  Private  plans. 

Pa.,  Pittsburgh — Flelschmann  Co.,  701 
' Washington  St.,  New  York  City,  Is  having 

1 ans  prepared  for  the  construction  of  a 2 
• • \>ry,  75  x 175  ft.  garage,  warehouse  and 
r flee  building  on  Allegheny  and  Western 
its.,  here.  Estimated  cost  $50,000. 

Pa.,  Pittsburgh — Jones  ft  Laughlln  Steel 
. 3rd  Ave.  and  Ross  St.,  Is  having  plans 
prepared  for  the  construction  of  a 1 story, 
200  x 200  ft.  roll  plant,  machine  shop  and 
polishing  plant,  on  South  27th  and  28th 
Sts.  D.  L.  McKeel,  c/o  owner,  Engr. 

Pa*  Prlmos — Jones  Machine  \Vks„  53rd 
St.  and  Landsdown  Ave.,  Phila.,  has 
awarded  the  contract  for  the  construction 
of  a 1 story,  60  x 200  ft.  machine  shop, 
here.  Estimated  cost  $50,000.  Private  plans. 

Pa„  Titusville — Titusville  Iron  Wks,  Co., 
plans  to  build  a large  foundry.  Estimated 
cost  $40,000.  Private  plans.  J.  W.  Boone, 
Secy,  and  Treas. 

Pa„  Williamsport — C.  F.  Dletrlck,  Wind- 
sor CafO,  Pine  St„  plans  to  build  a 2 story. 
90  x 150  ft.  garage  and  repair  shop  on 
Hepburn  St.  Estimated  cost  $100,000. 

B.  I.,  Providence — The  Wlnsor  ft  Jerauld 
Mfg.  Co.,  223  Harrison  St.,  manufacturer  of 
textile  machinery,  has  awarded  the  contract 
for  the  construction  of  a 1 story,  50  x 150  ft. 
and  20  x 60  ft.  addition  to  its  factory,  on 
Harrison  St.  Estimated  cost  $40,000. 

Wls„  Appleton  — Wisconsin  Traction, 
Heat,  Light  ft  Power  Co.,  is  taking  bids 
for  the  construction  of  a 1 story,  50  x 86 
ft.  garage  and  service  station.  Estimated 
cost  $45,000.  D.  C.  Beaulieu,  Appleton, 
Engr. 

Wis.,  Kenosha — E.  B.  Moericke,  915 
Salem  Ave.,  Is  receiving  bids  for  the  con- 
struction of  a 1 story  50  x 125  ft.  garage. 
Estimated  cost  $50,000.  Private  plans. 

Wl»„  Milwaukee— Nash  Motors  Co.,  Clem- 
ent Ave.,  has  awarded  the  contract  for  the 
construction  of  a 3 story,  100  x 400  ft. 
addition  to  Its  factory.  Estimated  cost 
$250,000.  Private  plans. 

WU.,  Milwaukee — Van  Buren  Oarage  Co., 
Martin  and  Van  Buren  Sts.,  has  awarded 
the  contract  for  the  construction  of  a 1 and 

2 story  90  x 126  ft.  garage.  Estimated 
cost  $65,000. 

Win..  Racine — Belle  City  Incubator  Co., 
15th  St.,  has  awarded  the  contract  for  the 
construction  of  a 2 story,  60  x 85  ft.  factory 
for  the  manufacture  of  Incubators.  Esti- 
mated cost  $25,000.  J.  Rpbar,  Pres. 
Private  plans. 

Wls..  Waukesha — The  Spring  City  Auto 
Co.,  220  West  Main  St„  Is  having  revised 
plans  prepared  for  the  construction  of  a 
1 story,  34  x 150  ft.,  addition  to  its  garage. 
Estimated  cost  $40,000.  M.  F.  White,  68 
Wisconsin  St„  Milwaukee,  Archt. 

N.  8..  Halifax— Hillis  ft  Son.  209  Hollis 
St.,  has  awarded  the  contract  for  the 
construction  of  a foundry.  Estimated  cost 
$50,000.  Engineer  not  announced. 

Ont.,  Port  Colborne — The  International 
Nickel  Co.  of  Canada.  Ltd.,  Is  receiving 
bids  for  the  construction  of  a 1 story,  94 
x 384  ft.  electrolytic  nickel  refinery.  J.  T. 
Kemp,  Asst.  Genl.  Mgr. 


Oat.,  TUlsonburg — S.  E.  Barrett  is  build- 
ing a garage  and  auto  repair  shop.  Esti- 
mated cost  $42,000. 
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CaL,  Colusa — California  Prune  and  Apri- 
cot Growers,  Market  and  San  Antonio  Sts., 
San  Jos6,  are  having  plans  prepared  by 
their  engineering  end  construction  dept., 
A.  Grubb,  in  charge,  for  the  construction 
of  a 11  story  packing  plant  on  Coopers 
Extension  Tract,  here.  Estimated  cost 
$125,000. 

IIL,  Chicago — Roberts  ft  Oakes,  141  West 
Jackson  Blvd.,  plans  to  build  a packing 
plant  on  46th  St.  and  Racine  Ave.  Esti- 
mated cost  $500,000.  Architect  not 
selected. 

Me.,  Lewiston — The  Lewiston  Bleachery 
ft  Dye  Wks.,  Lisbon  St.,  will  soon  award 
the  contract  for  the  construction  of  a 3 
story,  40  x 110  ft.,  addition  to  its  sheeting 
department.  Estimated  cost  $45,000.  Pri- 
vate plans. 

Me.,  Pittsfield — Amer.  Woolen  Co.,  Law- 
rence, Mass.,  wll  soon  award  the  contract 
for  the  construction  of  a 3 story  50  x 90 
mill  addition,  here.  Estimated  cost  $40,000. 
Private  plans. 

Mo.,  Bumford — The  Oxford  Paper  Co., 
has  awarded  the  contract  for  the  con- 
struction of  a 2 story  addition  to  Its  plant. 
Estimated  cost  $50,000. 

Mass.,  Easthampton  — Hampton  Co., 
Pleasant  St.,  has  awarded  the  contract  for 
the  constructon  of  a 5 story,  70  x 100  ft 
addition  to  its  cotton  mercerizing  plant 
Estimated  cost  $300,000. 

Mass.,  Newton — Shepherd  Worsted  Mills 
has  awarded  the  contract  for  the  construc- 
tion of  a 1 story,  45  x 145  ft.  dyehouse 
on  California  St.  Estimated  cost  $35,000. 
Private  plans. 

Mass.,  North  Andover— Buttons  Mills  will 
soon  award  the  contract  for  the  construc- 
tion of  a 1 story,  70  x 106  ft.  (worsted) 
weave  shed.  Estimated  cost  $35,000.  The 
Russell  Co.,  60  State  St.,  Boston,  Plant 
Mgrs. 

Minn.,  South  St.  Paul— R.  N.  Katz  Pack- 
ing Co..  South  St.  Paul,  and  352  East  6th 
St.,  St.  Paul,  Is  having  plans  prepared  for 
the  construction  of  a 3 story,  50  x 130  ft. 
packing  plant  and  a 1 story,  34  x 36  ft. 
Office  building.  Estimated  cost  $100,000. 
Henschien  ft  McLaren,  37  West  Van  Buren 
St„  Chicago,  Archts. 

N.  H.  Laconia — The  Pitman  Mfg.  Co.  has 
awarded  the  contract  for  the  construction 
of  a 3 story,  65  x 100  ft.  dyehouse  for  tex- 
tile plant.  Estimated  cost  $60,000. 

N.  J..  Camden — Haddon  Press  Co.,  New 
Park  Ave.  and  Whitehorse  Pike,  has 
awarded  the  contract  for  the  construction 
of  a 1 story,  90  x 440  ft.  printing  plant, 
on  19th  and  Federal  Sts.  Estimated  cost 
$225,000. 

N.  V.,  Alden — Erie  County,  Court  House, 
Buffalo,  is  having  plans  prepared  for  the 
construction  of  various  buildings  including 
administration  building,  shop,  laundry, 
bakery,  women  and  Juvenile  buildings,  on 
the  County  Farm,  here.  Estimated  cost 
$150,000.  G.  Diehl,  Ellicott  Sq„  Buffalo, 
County  Engr.  W.  J.  Beardsley,  c/o  County 
Engineer,  Archt. 

N.  Y„  Clyde — A.  D.  Collier  plans  to  build 
a cold  storage  plant  of  60,000  bbl.  capacity. 
Estimated  cost  $180,000  to  $200,000.  Archi- 
tect not  selected. 

N.  V..  Newark — Phillips-Werth  Optical 
Co.,  Rochester,  N.  Y„  has  awarded  the 
contract  for  the  construction  of  a 1 story 
52  x 175  ft.  optical  factory  on  North  Main 
St. 

N.  V.,  Palmyra — Meadowbrooks  Products 
Co.,  Inc.,  extracts  and  toilet  preparations, 
C.  B.  Beal,  Purch.  Agt. — small  machinery 
for  manufacture  of  extracts. 

N.  Y..  Yonkers — Alexander  Smith  & Son, 
Elm  Ave.,  has  awarded  the  contract  for  the 
construction  of  a 4 story,  16  x 206  ft. 
addition  to  its  plant  for  the  manufacture 
of  carpets.  Estimated  cost  $300,000. 

N.  Y„  Webster — Webster  Co-operative 
Cold  Storage  Assn.,  has  awarded  the  con- 
tract for  the  construction  of  a 4 story  cold 
storage  plant. 

N.  C.,  Asheville — Felstone  Co.,  Haywood 
Bldg.,  will  soon  receive  bids  for  the  con- 
struction of  a 1 story,  50  x 100  ft.  factory 
for  the  manufacture  of  concrete  blocks, 
etc.  Estimated  cost  $15, 000-318.000.  Pri- 
vate plans.  W.  L.  Gravatt,  Secy. 


O.,  Canton — The  Hygienic  Products  Co.. 
715  Walnut  St.,  S.  E.,  manufacturer  of 
cleaning  powder,  has  awarded  the  contract 
for  the  construction  of  a 2 story.  50  x 70 
ft.  factory.  Estimated  cost  $40,000.  Noted 
June  1. 

0„  Cleveland — The  Ingraham  Waste  ft 
Supply  Co.,  1539  Columbus  Rd.,  plana  to 
construct  a 2 story,  factory  and  warehouse 
at  1450  Hamilton  Ave.  Estimated  cost 
$50,000.  Architect  not  selected.  W.  E. 
Monsor,  Pres. 

O.,  Cleveland — Rothkopf  Bros.,  6112  Cen- 
tral Ave.,  will  soon  award  the  contract  for 
the  construction  of  a 2 story  36  x ISO  ft. 
dairy  at  10712  Superior  Ave.  Estimated 
cost  $75,000.  A.  Sogg,  319  Hippodrome 
Bldg..  Archt. 

O.,  Cleveland — The  Ward  Baking  Co., 
c/o  J.  B.  Arthur,  St.  Marys  St.  and 
Southern  Blvd.,  New  York,  has  awarded 
the  contract  for  the  construction  of  a 3 
and  5 story,  240  x 315  ft.  bakery  on  East 
45th  St-  and  Windsor  Ave.,  here.  Esti- 
mated cost  $500,000.  Noted  March  23. 

O.,  Dayton — The  Dayton  Biscuit  Co., 
Webster  St„  has  awarded  the  contract  for 
the  construction  of  a 3 story.  75  x 90  ft. 
factory.  Estimated  cost  $75,000. 

0„  Baton — Eaton  Farmers  Equity  Co. 
has  awarded  the  contract  for  the  construc- 
tion of  a grain  elevator  and  mill.  Esti- 
mated cost  $17,500. 

O-  Youngstown — The  Ward  Baking  Co.. 
St.  Marys  St.  and  Southern  Blvd..  New 
York,  has  awarded  the  contract  for  the 
construction  of  a 3 story,  114  x 231  ft. 
bakery,  here.  Estimated  cost  $350,000. 
Noted  April  6. 

Pa-  Chester — Chester  Lace  Co.  has 
awarded  the  contract  for  the  construction 
of  a 1 story.  60  x 80  ft  lace  factory.  Pri- 
vate plans. 

Pa.,  McKees  Bocks— The  Chesebrough 
Mfg.  Co.,  17  State  St„  New  York  City,  is 
having  plans  prepared  for  the  construction 
of  a 2 and  3 story,  143  x 195  ft.  plant  for 
the  manufacture  of  vaseline,  consisting  of  7 
buildings,  including  power  house,  boiler 
house,  warehouse  and  manufacturing  build- 
ings. Estimated  cost  $500,000.  Hunting 
Davis  Co.,  Century  Bldg.,  Pittsburgh. 
Archts. 

P»„  Phila. — H.  Barton  ft  Sons  Co.,  109 
South  3rd  St„  will  soon  award  the  contract 
for  the  construction  of  a 2 story,  40  x 105 
ft.  factory,  for  the  manufacture  of  sand 
paper  and  abrasives.  In  the  Holmesburg 
Diet.  Estimated  cost  $25,000.  Tllden  & 
Register,  1525  Locust  St.,  Archt. 

1’*.,  Phila. — The  Deamley  Bros.,  Chester 
Ave.,  has  awarded  the  contract  for  the 
construction  of  a 3 story,  74  x 98  ft.,  spin- 
ning factory  on  Chester  Ave.  and  Boyn- 
ton St.  Noted  April  27. 

Pa.,  Phila. — Sax  & Hilbert,  Engrs.,  Pen- 
field  Blasr..  will  soon  receive  bids  for  the 
construction  of  a 4 story,  100  x 133  ft.  fac- 
tory, for  the  manufacture  of  sporting  goods, 
on  Memphis  and  Eyre  Sts.,  for  A.  J.  Reach 
Co.,  Tulip  and  Palmer  Sts.  Estimated  oost 
$200,000. 

Pa..  Phila. — Thompson  Printing  Co..  312 
Cherry  St.,  has  awarded  the  contract  for 
the  construction  of  a 5 story,  80  x 120  ft. 
printing  plant,  at  1127  Callowhill  St.  Esti- 
mated cost  $200,000.  Ballinger  Co.,  12th 
and  Chestnut  Sts.,  Archts. 

Pa.  Rochester — Amer.  Borax  Co..  Inc_ 
c/o  W.  C.  McKinney,  Dir.,  6334  Forbes  St., 
Pittsburgh,  plans  to  build  a 3 story,  400  x 
600  ft.  borax  factory.  Estimated  cost  $150,- 
000.  Architect  not  announced. 

Pa„  Rochester — Davies  Ahrens  McKlney 
Co.  Is  having  plans  prepared  for  the  con- 
struction of  a 1 story  30  x 50  ft.  power 
plant  and  two  3 story  50  x 100  ft.  factory 
buildings,  for  the  manufacture  of  boraclc 
acid.  Estimated  cost  $90,000.  Austin  Co., 
16112  Euclid  Ave.,  Cleveland,  O-,  Engrs. 

Pa.  Washington — Observer  Publishing 
Co.  Is  having  revised  plans  prepared  for 
the  construction  of  a 2 story,  60  x 150  ft. 
printing  plant  on  Main  St.  Estimated  cost 
$150,000.  W.  L.  Stoddard,  9 East  40th  St- 
New  York  City,  Archt. 

B.  I„  Woonsocket — The  Peerless  Dyeing 
ft  Finishing  Co.,  c/o  Woonsocket  Spinning 
Co.,  plans  to  construct  two  1 story  dye 
houses  on  Fairmount  St.  Estimated  cost 
$50,000.  Private  plans. 

WI»„  Racine — Wright  Rubber  Products 
Co.  has  awarded  the  contract  for  the  con- 
struction of  a 1 story,  60  x 120  ft.  rubber 
factory  on  Lazard  St.  Estimated  cost 
$40,000.  Private  plans. 

Ont.,  Hamilton — Firestone  Tire  ft  Rub- 
ber Co.,  South  Main  St.,  Akron,  O..  will 
soon  receive  bids  for  the  completion  of  a 
tire  end  rubber  factory,  here,  3.500  tires 
dally  capacity.  Private  plans. 
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The  High-Grade  SteamTurbine 


The  old-fashioned  reciprocating  steam 
engine  has  had  to  give  way  to  the  steam 
turbine  in  many  cases.  More  compact, 
and  requiring  less  floor  space,  it  saves  in 
the  rental  value  of  land  occupied. 

More  and  better  workmanship  is  also 
required,  which,  of  course,  adds  to  the 
cost  on  a pound  basis,  and  gets  more  into 
the  machine  tool  class.  But  we  must 
never  forget  that  all  the  accuracy  secured 
depends  primarily  on  the  quality  of  the 
machine  tools  that  build  the  turbines. 

Just  as  an  example — a high-grade  250 
HP.  non-condensing  turbine  costs  ap- 
proximately $3000,  while  a condensing 


unit  runs  up  to  $6,000.  The  first  weighs 
about  4500  lbs.,  the  latter  10,000  lbs., 
about  66  cents  per  pound  in  the  small 
machine — 60  cents  in  the  large  one. 

Here  we  have  more  of  a comparison 
than  with  most  other  cases.  It’s  a high 
grade,  accurate  product.  And  don’t 
forget  to  notice  that  the  pound  price  is 
higher  than  with  most  machine  tools. 
The  highest  price  engine  lathe  is  about 
42  cents  a pound,  the  lowest  about  30 
cents.  Boring  mills,  milling  machines, 
shapers,  etc.,  run  from  25  to  31  cents, 
and  mighty  few  machine  tools  come  up 
to  60  cents  a pound. 

But— 


When  you  buy  machine  tools — you  buy  production — not  pounds 
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Tools  in  a Virginia  Railroad  Shop 

Special  Planing  Tools — Gages  Made  on  a Boiler-Shop  Punch — Testing  Pneumatic  Drills — 

A Home-made  Machine  for  Grinding  Links 

By  S.  ASHTON  HAND 

Associate  Editor,  American  Machinist 


10C0M0TIVE  driving  boxes  cannot  be  bored  to 
receive  the  crown  brasses  on  account  of  the  lips 
necessary  to  retain  the  brasses.  They  are  often 
machined  on  a slotter  or  shaper  but  these  tools  can 
only  handle  one  box  at  a time,  requiring  a new  set-up 


FIG.  1.  TOOL  FOR  PLANING  CROWN-BRASS  SEATS  IN 
DRIVING  BOXES.  FIG.  3.  TOOL  FOR  PLANING 
SHOES  AND  WEDGES 

for  each  box.  The  planer,  however,  is  an  ideal  machine 
for  this  operation  providing  the  proper  tools  are  fur- 
nished, as  the  boxes  can  be  set  up  in  a string  of  as 
many  as  the  table  will  hold.  A tool  for  planing  driv- 
ing’ boxes  is  shown  in  Fig.  1.  It  is  attached  to  the 
planer  saddle  by  the  bolts  that  hold  the  swiveling  plate, 
that  part  having  been  removed.  At  the  lower  end  is  a 
worm-driven  plate  on  which  is  mounted  a sliding  tool- 
block  fitted  with  the  conventional  clapper  and  box.  The 
toolblock  can  be  revolved  by  hand  by  applying  a crank 
to  the  squared  end  of  the  worm  shaft  at  A or  by  power 
through  a miter  gear  on  the  worm  shaft  meshing  with 
a like  gear  in  the  saddle  and  used  in  the  regular  down 
feed.  The  feed  for  depth  of  cut  is  controlled  by  a 
capstan-headed  screw  on  the  tool  slide.  Details  of  this 
tool  are  given  in  Fig.  2. 

Another  job  to  which  the  planer  is  admirably  adapted 
is  that  of  machining  shoes  and  wedges.  Here,  with 
suitable  holding  fixtures,  they  can  be  strung  out  in 
quantities  limited  only  by  the  length  of  the  planer  table. 
A tool  for  planing  shoes  and  wedges  is  shown  in  Fig. 
3.  It  is  attached  to  the  toolslide  in  place  of  the  apron 
and  clapper  box  and  is  arranged  to  swivel  on  a stud 


at  A.  The  two  tools  B and  C take  cuts  on  the  outer 
edges  of  the  work  while  those  at  D and  E take  their 
cuts  on  the  inner  edges,  the  feed,  of  course,  being 
downward.  The  toolposts  are  mounted  in  individual 
spring-actuated  clappers. 

It  will  be  noted  that  the  block  carrying  the  tools  is 
a separate  piece  from  the  main  body  of  the  device  to 
which  it  is  attached  by  four  studs,  so  that  it  can  be 
removed  for  the  substitution  of  other  toolholding 
blocks,  and  that  slots  are  provided  for  vertical  adjust- 
ment. For  traversing  cuts,  the  whole  arrangement  can 
be  revolved  180  deg.,  presenting  to  the  work  a tool  held 
in  the  clapper  G. 

Machining  Crown  Brasses 

Machining  the  outsides  of  crown  brasses  to  fit  driv- 
ing boxes  can  be  done  in  the  lathe,  vertical  boring 
mill,  slotting  machine  or  shaper,  but  the  vertical 
boring-mill,  owing  to  the  ease  in  mounting  and  locat- 
ing the  work  and  in  the  adjustment  of  the  tools  is, 
perhaps,  the  most  satisfactory  machine  for  the  purpose. 
A fixture  for  holding  crown  brasses  for  machining  in 
a vertical  boring-mill  is  shown  in  Fig.  4.  Bolts  through 
the  slots  to  be  seen  in  the  base  hold  the  fixture  to  the 
machine  table,  while  the  work  is  held  between  the 
checkered  plates  above  and  below. 

Clamping  is  done  by  the  nut  shown  at  the  top  of 
the  central  stud  augmented  by  cup-pointed  setscrews  in 
the  upper  plate.  The  upper  plate  is  reversible  to 
accommodate  brasses  of  more  than  one  size  without 
interfering  with  the  tool  at  the  start  of  the  cut. 

Piston  rings  are  cut  from  a pot  casting  that  has 
been  bored  and  turned  to  the  proper  diameters.  Five 
rings  are  cut  off  at,  or  almost  at,  the  same  time  by  the 
multiple  tool  shown  in  Fig.  5,  in  which  the  tools  vary 
enough  in  length  to  part  the  first  ring  a little  ahead  of 
the  second  and  so  on  progressively  through  the  lot. 
The  cutting  tools  are  of  the  circular  type,  mounted  on 
gear  segments  and  clamped  in  adjustment  by  the  nut 
A.  The  tools  are  not  removed  from  the  holder  for 
grinding  but  are  all  ground  as  a unit.  Adjustment  for 
height  of  points  is  made  by  revolving  the  toothed  seg- 
ments by  means  of  a wide  faced  pinion  operated  by  a 
socket  wrench  through  the  hole  B.  After  adjustment 
the  wedge  C,  bearing  on  the  pinion  shaft,  is  drawn 
tight  by  a nut  underneath,  holding  both  pinion  and 
segments  from  movement. 

Tire-turning  tools  are  forged  to  shape  in  dies  and 
mounted  in  holders  such  as  shown  in  Fig.  6.  The  upper 
edges  of  the  tools  are  forced  up  around  the  contour  in 
forging  so  they  may  readily  be  sharpened  by  grinding 
on  the  top.  The  holder  has  recesses  in  the  top  and 
bottom  so  that  both  the  tools  shown  in  the  illustration 
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can  be  mounted  in  the  one  holder  and  either  one  brought  blanking  and  piercing  dies  are  in  the  base  of  the  tool 
into  service  by  turning  the  holder  over.  at  A,  Fig.  7,  and  the  blanking  and  piercing  punches 

A set  of  tools  for  cutting  small  gaskets,  or  washers  are  shown  at  B and  C respectively.  The  sheet  packing 
from  sheet  packing  is  shown  in  Figs.  7 and  8.  The  is  entered  in  the  slot  D and  after  blanking  the  gasket, 


FIG.  2.  DETAILS  OF  TOOL  SHOWN  IN  FIG.  1 


the  punch  B carries  it  down  and  holds  it  on  the  pierc- 
ing die.  The  punch  C fits  inside  the  blanking  punch 
and,  on  being  forced  down  by  the  handle,  pierces  the 
gasket.  Fig.  8 shows  the  tool  assembled  and  some  of 
the  gaskets  cut  by  it.  While  production  by  a combina- 
tion die  in  a punching  machine  would  be  much  greater, 
the  limited  demand  for  the  gaskets  can  be  supplied 
by  this  simple  and  inexpensive  tool  and  one  of  the  tool- 


FIG.  5.  MULTIPLE  TOOL  FOR  CUTTING  OFF 
PISTON  RINGS 


FIG.  4.  FIXTURE  FOR  HOLDING  CROWN  BRASSES 


crib  attendants  can  cut  all  that  are  needed  in  his  spare 
time. 

Master  Car  Builders’  gages  for  wheel  defect,  worn 
journal  collars  and  journal  fillets  are  supplied  to  a 
large  number  of  employees  and,  with  the  exception  of 
those  used  by  shop  foremen  do  not  need  to  be  extremely 
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FIG.  8.  TIRE  TURNING  TOOLS 


accurate.  Gages  for  distribution  to  outside  men  are 
punched  out  of  sheet  steel  by  the  tools  shown  in  Fig. 
9.  at  a coi  t of  a few  cents  each  and  answer  all  the 
purposes  of  hardened  and  ground  gages  costing  several 
dollars  each.  One  of  the  gages  punched  is  shown  at  A. 

The  die  is  set  in  a block  having  a box  guide  in  which 
the  punch  holder  fits.  The  reason  for  this  construc- 
tion is  that  the  tools  are  used  in  one  of  the  boiler  shop 
presses  in  which  the  ram  is  not  guided  with  sufficient 
accuracy  for  work  of  this  kind. 

Portable  air  drills  are  tested  for  efficiency  at  stated 
times  in  the  apparatus  illustrated  in  Fig.  10.  The 
spindle  of  the  drill  A rests  on  the  plunger  of  an  oil 
cylinder  connected  to  gage  B.  Pressure  similar  to  that 
of  drilling  is  applied  by  the  screw  C operated  by 
hand  wheel  D.  Air  is  supplied  from  the  line  through 
the  tank  E.  The  efficiency  of  the  drill  is  noted  by 
the  amount  of  air  consumed  as  shown  by  the  “tool-o- 
meter’’  G in  connection  with  the  pressure  on  the  air 
line  registered  by  gage  H and  the  drilling  pressure 
shown  on  gage  B.  Comparing  these  readings  with 
readings  taken  from  new  drills  gives  a very  good  indi- 


FIGS.  7 AND  8.  TOOLS  FOR  PUNCHING  GASKETS 


FIG.  9.  TOOLS  FOR  PUNCHING  M.  C.  B.  GAGES 


cation  as  to  whether  or  not  a drill  needs  overhauling. 

Repaired  drills  are  tested  in  this  apparatus  to  see  if 
the  repairs  have  been  properly  made. 

In  making  and  repairing  seats  for  pipes  taking  steam 
from  the  dry  pipes  to  the  cylinders  the  general  practice 
is  to  use  spherical  reamers.  Such  tools  are  expensive 
both  as  to  first  cost  and  upkeep.  The  device  shown 
in  Fig.  11  will  machine  spherical  seats  in  all  sizes  of 
dry  pipes  to  be  found  on  locomotives.  In  use,  the  spool 


r 

FIG.  10.  DEVICE  FOR  TESTING  AIR  DRILLS 


FIG.  11.  DEVICE  FOR  SPHERICAL  SEATING 


.4  is  inserted  in  the  dry  pipe  where  it  is  centered  by  the 
screws  B and  securely  held  by  screwing  out  the  screws  C. 

The  device  is  rotated  on  its  axis  by  means  of  the 
crank  D,  the  inner  part  of  the  spool  acting  as  a bear- 
ing. As  the  tool  E is  swept  around  the  seat,  it  is 
given  an  intermittent  circular  motion  in  a direction  at 
a right-angle  to  the  axis  of  the  device  through  worm 
gearing  actuated  by  the  ratchet  G.  The  ratchet  can 
be  operated  by  hand,  or  automatically  by  a stop  clamped 
to  any  convenient  part  of  the  boiler  or  smoke  box,  a 
helical  pull-spring  returning  the  pawls  to  the  starting 
position  after  each  movement.  Seats  of  any  radius 
within  the  range  of  the  device  can  be  made  by  adjust- 
ing the  position  of  the  tool  in  relation  to  its  center  of 
rotation.  As  arranged,  the  device  is  intended  to  be 
operated  by  hand,  though  there  is  no  reason  why  it 
cannot  be  easily  arranged  for  operation  by  a motor. 
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FIG.  12.  HOME-MADE  LINK  GRINDING  MACHINE 


A very  compact,  home-made  machine  for  grinding 
valve-motion  links  is  shown  in  Fig.  12  and  in  detail 
in  Fig.  13.  The  link  is  clamped  to  the  carriage  which 
oscillates  on  bars  set  at  an  angle.  The  angle  to  which 
the  bars  are  set  determines  the  grinding  radius  of  the 


link  and  provision  is  made  for  changing  this  angle  by  a 
screw  operated  by  the  crank  shown  at  the  right  of  the 
machine.  The  grinding  head  can  be  either  raised  or 


DO  NOT  OIL 
OR  CLEAN  THIS 
MACHINE 
WHILE  IN  MOTION 


FIG.  14.  CAUTIONARY  NOTICE  ON  MACHINE 
TOOLS 

lowered  by  a micrometer  screw.  The  wheel  runs  at  5,400 
r.p.m.  and  has  a traverse  across  the  link  of  4 in. 
As  originally  constructed  the  oscillating  motion  was 
operated  through  a reversing  screw,  the  traveling  nut 
being  connected  to  the  carriage  by  a swinging  connect- 
ing rod  and  all  motions  were  driven  by  belt  from  a 
single  motor.  Alterations  have  since  been  made  so  that 
the  carriage  is  now  oscillated  by  a crank  motion  from 
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one  motor  while  the  wheel  is  driven  by  another  motor 
mounted  on  the  grinding  head. 

The  tools  and  appliances  illustrated  and  described 
in  this  article  were  made  in  the  shops  of  the  Chesa- 
peake & Ohio  Railway,  Clifton  Forge,  Va.,  where  they 
are  in  constant  use. 

That  “Safety  First”  is  uppermost  in  the  minds  of 
the  management  of  this  shop,  is  evidenced  by  the  fact 
that  every  machine  on  the  premises  has  stencilled  on 
it  in  large  white  letters  the  cautionary  notice  shown 
in  Fig.  14. 

Super-Standards 

By  Frank  B.  and  L.  M.  Gilbreth 

The  value  and  importance  of  standards  and  of  stand- 
ardization as  factors  and  causes  of  cost  reduction  is 
generally  acknowledged  by  all  people  today,  both  inside 
and  outside  the  industries,  who  have  given  both  the 
theory  and  the  practice  proper  investigation  and  study. 

Dr.  Taylor  was  a firm  advocate  of  standardization  as 
applied  not  only  to  tools,  appliances  and  implements, 
but  also  to  methods,  and  we  desire  to  acknowledge  our 
appreciation  of  the  great  value  of  the  Taylor  philosophy 
and  our  emphasis  on  super-standardization  due  to  Dr. 
Taylor’s  emphasis  on  standardization. 

Mr.  Cooke’s  definition  of  a standard  as  “a  carefully 
thought  out  method  of  performing  a function,  or  care- 
fully drawn  specification  covering  an  implement  or 
some  article  of  stores  or  of  product”  is  undoubtedly  the 
best  definition  to  date,  but  it  embodies  a thought  that  is 
quite  different  from  that  which  we  are  emphasizing  in 
considering  the  subject  of  super-standardization.  The 
super-standard  is  the  best  known  method  of  performing 
a function,  etc.,  attained  through  the  use  of  the  best 
known  units,  methods  and  devices  of  research.  The 
principle  is  the.same  for  all  standards,  but  the  difference 
in  the  degree  of  refinement  of  method  brings  about  dif- 
ferences in  results  that  are  comparable  with  the  usual 
results  of  important  inventions. 

The  super-standard  is  a logical  growth  of  management 
as  a science.  It  supplements  and  does  not  supersede  the 
standard  which  remains  accepted  practice  during  the 
transitory  or  installation  period.  Standardization  has 
great  significance  from  the  management,  the  economic, 
the  psychological  and  even  the  psychiatric  standpoint. 
This  is  evidenced  by  the  fact  that  it  is  universally  advo- 
cated by  management  men;  that  it  is  endorsed  and 
recommended  in  the  report  of  the  Committee  of  Waste  in 
Industry;  that  it  is  estimated  as  one  of  the  most  import- 
ant elements  of  scientific  management  by  present  day 
psychologists  and  appreciated  as  a possible  solution  of 
certain  cases  of  mal-adjustment  by  the  progressive 
psychiatrist. 

Super-standardization,  having  all  the  advantages  and 
none  of  the  limitations  of  the  less  accurate  standardiza- 
tion, must  be  conceded  to  have  greater  value  from  all 
these  standpoints.  In  addition  it  elminates  fatigue,  both 
directly  and  indirectly,  in  that  it  standardizes  conditions 
and  methods  which  induce  minimum  fatigue  and 
methods  which  produce  efficient  habits  and  utilize  the 
finest,  most  carefully  taught  type  of  automaticity.  Con- 
cerning itself,  as  it  does,  primarily,  with  elements  of 
motions,  it  facilitates  the  transference  of  skill  and  thus 
vitally  affects  the  problem  of  industrial  education. 


Outline  of  address  before  the  Taylor  Society,  Philadelphia, 
March  18.  1922. 


There  is  imperative  need  today  for  such  super-stand- 
ardization, as  evidenced  by  the  need  for  increased  pro- 
duction, elimination  of  waste  and  stability. 

This  country  is  suffering  from  unnecessary  and 
wasteful  changes,  based  upon  nothing  but  a desire  for 
novelty  and  embodying  no  element  of  permanence. 
This  does  not  necessarily  mean  that  there  should  be  no 
change  or  less  change — it  may  mean  more  change.  It 
does  mean  that  changes  must  be  definite,  progressive 
and  stabilizing  and  must  pay  in  money  or  in  durable 
satisfaction. 

On  the  other  hand,  Europe  has  made  the  most 
astonishing  progress  during  the  last  few  years.  For 
example,  in  1917  the  Verein  Deutscher  Ingenieure,  at  the 
suggestion  of  the  German  government,  organized  a 
central  national  body,  called  the  “Normenausschuss  der 
Deutsches  Industrie.”  Its  members  are  engineering 
societies,  manufacturing  concerns,  industrial  associa- 
tions and  various  departments  of  the  government. 

The  organization,  whose  purpose  is  to  foster  stand- 
ardization and  to  promulgate  standards,  has  attacked 
many  fields  and  published  much  material,  ranging  from 
standardization  of  lines  and  letters  in  the  draughting 
room,  to  standardization  of  window  frames  for  small 
houses. 

Holland  has  been  equally  progressive,  and  the  work 
of  the  Hoofdcommissie  voor  de  Normalisatie  in  Neder- 
land is  both  extensive  and  intensive.  Nothing  but  a 
painstaking  study  of  standards  issued  by  these  countries 
can  make  plain  their  overwhelming  importance.  This 
lies  not  so  much  in  what  they  contain,  as  in  what 
they  imply. 

Our  Hope  Lies  in  Super-standardization 

Europe  realizes  the  necessity  of  standardization  as 
this  country  does  not.  Moreover  careful  investigators 
confirm  our  findings  that  Teutonic  Europe  will,  partly 
because  of  temperament,  go  into  this  matter  more  funda- 
mentally than  we  of  the  Anglo-Saxon  race  will  be  apt 
to  do,  if  governed  only  by  temperament.  An  unceasing 
and  costly  passion  for  expediency  has  already  proved  a 
menace  to  the  development  of  scientific  management. 
Our  one  hope  lies  in  super-standardization,  in  reducing 
all  possible  practice  to  standards  based  on  accurate 
measurement.  Here  we  can  be  supreme,  for  we  have 
both  the  knowledge  and  the  equipment  to  do  the  work 
easily,  quickly  and  inexpensively. 

An  immediate  effort  of  super-standardization  will  ba 
the  simplification  of  the  problems  of  maintenance.  These 
have  to  do  with  the  relation  between  the  engineer  and 
the  production  manager  and  the  stability  of  the  work 
begun  by  the  engineer  after  he  leaves  the  plant  and  the 
production  manager  takes  over  the  entire  responsibility. 
The  super-standard  adequately  applied  builds  up  a super- 
standardized  practice  that  insures  maintenance  of  that 
which  is  best  until  superseded  by  proved,  better  super- 
standard practice. 

An  important  means  toward  arousing  interest  and  co- 
operation in  super-standardization  consists  of  definite 
examples  of  its  application  which  induce  the  plant,  the 
industry,  or  the  entire  country  to  think  in  terms  of 
standards. 

In  the  first  cost  super-standardization  competes  suc- 
cessfully with  inaccurate  methods.  In  ultimate  cost  It 
need  fear  no  possible  competition.  It  is  the  one  best 
way  for  obtaining  lower  production  costs  and  higher 
wages  simultaneously  and  an  immediate  way  to  reduce 
the  cost  of  living. 
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Methods  of  Machine  Tool  Design 

Second  Part  of  the  Fourth  Section — Belting  Applications  with  Particular  Reference 
to  Countershafts,  Belt-shifting  Apparatus  and  Tightners 

r By  A.  L.  DeLEEUW 


THERE  are  cases  where  it  is  desirable  to  use  a 
belt  as  part  of  the  mechanism  of  a machine, 
either  because  some  part  must  run  at  a very  high 
speed,  or  because  a geared  transmission  might  cause 
vibrations.  An  instance  of  the  first  kind  is  the  internal 
grinder,  and  one  of  the  second  kind  is  the  drive  for  the 
work  spindle  of  a cylindrical  grinder.  Though  in  this 
latter  case  there  are  machines  in  existence  which  have 
a very  satisfactory  geared  drive,  many  people  prefer 
the  belted  drive  because  it  does  not  require  the  great 
care  and  fine  workmanship,  and,  as  a result,  is  less 
liable  to  cause  trouble.  In  cases  like  the  above,  endless 
belts  are  required  because  any  kind  of  belt  fastener 
would  cause  shock  when  passing  over  the  pulleys.  The 
designer  should  make  some  provision  for  take  up  and 
for  removal  of  belt. 

There  are  many  ways  of  joining  the  two  ends  of 
a belt,  besides  the  method  of  cementing  them  together, 
but  these  various  methods  have  no  relation  to  the  de- 
sign of  the  machine,  so  that  we  do  not  need  to  discuss 
them  here.  This  much  should  be  mentioned,  however, 
that  a lumpy  joint  should  never  be  tolerated. 

The  endless  belt  finds  a good  application  in  the  belted 
motor  drive  of  which  Fig.  38  is  a diagrammatic  draw- 
ing. The  motor  is  fastened  to  a hinged  plate.  The 
hinge  is  so  located  that  the  combined  weight  of  motor 
and  plate  produces  the  desired  tension  in  the  belt.  An 
adjustable  screw  limits  the  possible  movement  of  the 
plate.  As  the  illustration  shows,  the  weight  causes 
tension  in  the  belt  and  pressure  against  the  hinge. 
The  diagram  of  these  forces  should  be  analyzed  if  one 


FIG.  38.  GOOD  APPLICATION  OF  ENDLESS  BELT 


wishes  to  obtain  the  proper  tension.  When  the  belt 
stretches,  the  limiting  screw  is  lowered.  In  this  man- 
ner a belt  may  be  used  during  its  entire  life  without 
any  change  whatsoever,  and  with  absolute  assurance 
that  the  proper  tension  will  be  maintained. 

Idlers  are  used  for  four  different  purposes : To  guide 


the  belt  in  the  desired  direction;  to  take  up  slack;  to 
give  the  belt  the  desired  amount  of  tension ; and  to  in- 
crease the  arc  of  contact  between  belt  and  pulley.  In 
this  last  capacity  the  idler  has  an  important  bearing 
on  the  success  of  some  belt  drives.  The  net  tension  in 
the  belt — that  is,  the  difference  between  the  tension  on 
the  pulley  and  slack  sides — depends,  among  other 


e/e  — 1 

things,  on  the  expression  in  which  e is  the  base 

of  the  natural  logarithm  system,  / is  the  coefficient  of 
friction,  and  e is  the  arc  of  contact,  expressed  in  radians. 
If  we  compare  arcs  of  120  and  240  deg.  and  assume  the 


FIG.  39.  DIAGRAM  TO  SHOW  SHIFTING  OF  BELT 
TIGHTENER 


coefficient  of  friction  to  be  0.45,  we  will  find  the  value  of 


0.6  for  120°  and 
0.84  for  240° 

This  indicates  the  importance  of  a large  arc  of  contact. 

In  Fig.  39  is  shown  the  application  of  the  idler  pulley 
for  this  purpose.  It  should  be  located  close  to  that 
pulley  where  normally  a small  arc  of  contact  would  be. 
In  order  to  make  the  arc  as  great  as  possible,  the  idler 
should  approach  the  pulling  belt  as  closely  as  possible. 
When  conditions  permit,  this  idler  should  also  be 
utilized  for  the  take  up.  As  the  distance  between  the 
line  AB  and  the  pulling  side  of  the  belt  is  necessarily 
small,  it  might  seem  that  the  movement  of  the  idler  for 
the  purpose  of  belt  take  up  must  be  limited.  However, 
by  moving  the  idler  in  the  direction  of  arrow  No.  1 
rather  than  in  the  direction  of  arrow  No.  2,  it  will  be 
found  possible  to  obtain  all  the  take  up  required. 

It  is  important  that  the  idler  press  on  the  slack  side 
of  the  belt  only  enough  to  insure  the  proper  wrapping 
of  the  belt  around  the  pulley  and  the  proper  initial 
tension.  Additional  pressure  causes  more  pressure  on 
the  bearings,  without  compensating  features.  For  that 
reason  weights  are  used,  whenever  possible,  to  insure 
the  correct  anjount  of  pressure.  Springs  are  also  used, 
but  are  not  to  be  recommended,  as  a spring  exerts  a 
variable  amount  of  pressure  for  various  positions  of 
the  idler. 

Tight  and  loose  pulleys  form,  perhaps,  the  most 
simple  means  for  starting  and  stopping  a machine. 
Nevertheless,  the  tendency  is  toward  friction  clutches, 
although  these  latter  have  been  the  source  of  a good 
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deal  of  trouble  and  are  necessarily  more  complicated 
and,  therefore,  more  apt  to  get  out  of  order  than  tight 
and  loose  pulleys.  The  reason  for  this  preference  lies 
in  the  fact  that  it  is  extremely  important  to  be  able 
to  stop  the  machine  with  the  least  possible  delay  and 
a single  jerk  at  the  shipper  lever  will  accomplish  this 
with  a friction  clutch;  whereas  the  shifting  of  a wide 
belt  from  one  pulley  to  another  takes  an  appreciable 
amount  of  time,  however  quick  the  operator  may  be. 
The  various  constructions  for  tight  and  loose  pulleys 


FIG.  40.  ELEMENTS  OF  A SIMPLE  COUNTERSHAFT 


will  not  be  given  here  as  they  may  be  found  in  almost 
any  book  on  machine  design. 

Countershafts  may  be  arranged  for  one  or  more 
speeds  as  well  as  for  one  or  two  directions.  As  a rule 
very  little  thought  is  given  to  the  requirements  of 
a good  countershaft,  though  a great  many  troubles  and 
delays  may  be  traced  to  this  element  of  the  machine. 
In  late  years  the  countershaft  has  become  of  less  and 
less  importance,  due  to  the  introduction  of  the  single 
pulley  drives  which  permit  of  direct  drive  from  the 
line  shaft,  from  a motor  or  from  a simple  jack  shaft. 
Nevertheless,  there  remains  a large  percentage  of 
machines  still  driven  from  a countershaft,  and  there 
will  probably  be  such  a class  for  all  time. 

Simple  Countershafts 

A simple  countershaft,  one  speed  and  one  direction 
only,  is  shown  in  Fig.  40.  The  following  points  should 
be  considered  by  the  designer,  and  apart  from  the  de- 
sign of  the  various  elements  which,  as  has  been  stated 
repeatedly,  will  not  be  taken  up  here. 

(1)  Which  shall  be  the  tight  pulley,  A or  B1 

(2)  Should  the  cone  be  placed  as  shown  in  full  or 
dotted  lines? 

(3)  What  is  the  proper  diameter  and  face  of  the 
tight  pulley,  supposing  the  size  of  the  cone  is  given? 

We  can  only  point  out  here  how  to  arrive  at  an 
answer  to  the  first  two  questions.  A direct  answer  can 
be  given  to  the  third  question:  The  product  of  diam- 
eter and  belt  width  for  the  driving  pulley  should  be 
from  15  to  25  per  cent  more  than  the  corresponding 
product  for  the  large  step  of  the  cone. 

As  to  the  first  and  second  questions,  the  following 
points  should  be  considered  and  balanced  against  each 
other  and  the  designer  will  often  have  to  do  something 
wrong,  because  doing  it  right  might  compel  him  to 
commit  a greater  sin  elsewhere. 

(1)  The  shaft  should  be  as  short  as  possible  to  avoid 
excessive  deflection,  due  to  weight  of  parts  and  belt  pull. 

(2)  For  the  same  reason  the  diameter  of  the  shaft 
should  be  as  large  as  practical.  In  a large  percentage 
of  cases,  shafts  are  made  too  small. 

(3)  To  minimize  tension,  the  tight  pulley  should  be 
close  to  the  cone  (or  its  equivalent). 


(4)  To  minimize  bending,  the  tight  pulley  should  be 
as  close  to  the  bearing  as  possible. 

Note:  Requirements  3 and  4 clash  and  it  is  up  to 


FIGS.  41  TO  43.  ARRANGEMENTS  OF  LINE  AND  COUNTER- 
• SHAFT  PULLETS 


the  designer  to  determine  in  each  individual  case  which 
requirement  is  the  more  important. 

(5)  To  minimize  bending,  that  step  of  the  cone 
which  is  called  upon  to  do  the  heaviest  work  should  be 
close  to  the  bearing. 

(6)  The  pulleys  should  be  so  placed  on  the  counter- 
shaft as  to  bring  the  shipper  lever  within  easy  reach 
of  the  operator. 

(7)  The  shipper  lever  should  be  so  located  in  rela- 
tion to  the  operator  that  the  operation  of  stopping  the 
machine  requires  a movement  of  the  hand  toward  the 
body. 

It  will  be  seen  that,  as  a rule,  it  will  not  be  possible 
to  meet  all  of  the  requirements  and  that  a choice  must 
be  made. 

Arrangements  of  Pulleys 

A countershaft  may  have  more  than  one  set  of  pul- 
leys, either  for  the  purpose  of  obtaining  more  than  one 
speed  or  for  reversal.  In  many  cases  a difference  of 
speed  is  combined  with  a reversal  of  direction,  as,  for 
instance,  in  lathes.  When  there  is  merely  a reversal 
without  change  of  speed,  there  is  no  need  for  different 
sizes  of  pulleys.  An  arrangement  such  as  shown  in 
Fig.  41  can  be  used.  Here  we  have  one  tight  and  two 
loose  pulleys,  the  tight  pulley  having  a width  sufficient 
for  the  belt  used,  and  the  loose  pulleys  having  a face 
about  twice  as  wide.  The  dimension  W in  Fig.  41  and 
subsequent  sketches  is  supposed  to  be  the  width  of  the 
belt,  no  allowance  being  made  in  the  sketch  for  clear- 
ance. 

A single  shipper  lever,  with  one  shifter  rod  and  two 
sets  of  shifter  fingers  can  be  used.  As  will  be  noticed, 
the  operator’s  movement  for  stopping  the  machine  is 
sometimes  correct  and  sometimes  wrong. 

In  Fig.  42  we  have  the  same  conditions  except  that 
the  line  shaft  pulleys  are  of  different  diameter,  though 
the  countershaft  pulleys  are  of  even  size.  Here  again 
it  is  possible  to  do  the  shifting  with  one  shipper  lever. 
The  total  width  of  the  pulleys  on  the  shaft  is  here  6 W 
plus  clearance,  whereas  in  the  previous  case  it  was 
5 W plus  clearance. 

In  Fig.  43  countershaft  as  well  as  line  shaft  pulleys 
are  of  different  sizes,  so  that  there  is  no  longer  any 
benefit  in  placing  them  close  together.  They  can  be 
put  anywhere  on  the  countershaft.  Here  again  a single 
lever  will  do  the  shifting.  The  total  room  required  on 
the  shaft  is  6 W plus  clearance. 

In  Fig.  44  the  idea  is  dropped  of  shifting  both  belts 
by  means  of  two  sets  of  fingers  fastened  to  one  rod, 
and,  as  a result,  we  need  only  4 W plus  clearance  on 
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the  shaft.  Furthermore,  we  are  no  longer  compelled  be  engaged  by  the  shipper  lever.  The  collars  or  pins 
to  place  the  loose  pulleys  on  opposite  sides  of  the  tight  are  so  placed  that  one  of  them  is  against  the  shipper 
pulley,  but  can  place  them  as  may  be  most  desirable,  when  the  belt  is  on,  and  the  other  when  the  belt  is  off. 


Cellars 


FI  6.44  FI6.4B 

FIGS.  44  TO  46.  ARRANGEMENTS  OF  SHAFTS,  PULLEYS  AND  SHIFTER  RODS 


We  can  so  place  them,  for  instance,  that  we  obtain  the  If  A and  B are  the  two  collars,  and  the  shipper  moves 
correct  movement  for  stopping  the  machine.  in  the  direction  from  B to  A,  in  order  to  put  the  belt 

It  is  very  important  to  arrange  the  stopping  and  on  the  tight  pulley,  then  collar  A is  against  the  shipper 
starting  device  of  any  machine  so  that  the  operator  when  the  belt  is  off,  thus  giving  the  shipper  the  chance 
makes  the  movements  which  he  would,  make  if  he  were  to  work  against  A*  without  any  lost  motion.  When  the 
in  personal  danger.  A man  is  liable  to  lose  his  head  belt  is  on  and  the  shipper  is  released,  it  falls  back  and 
when  trouble  suddenly  appears  and  drop  the  habits  of  against  collar  B,  thus  making  it  possible  to  throw  the 
a lifetime  to  follow  his  animal  instincts.  Recognizing  belt  off,  again  without  lost  motion, 
this  in  the  design  of  machine  may  save  the  machine  Some  such  arrangement  is  even  more  necessary  when 
from  being  wrecked  or  some  man  from  being  injured  two  belts  must  be  manipulated.  Not  only  is  there 
or  killed.  danger  that  the  shipper  may  fall  back,  but  the  operator 

To  do  the  shifting  by  means  of  two  shipper  levers  is  might  easily  make  the  mistake  of  pushing  it  forward 


FIG.  47.  DETAILS  OF  SHIPPER  ACTION 

not  desirable;  it  leads  to  confusion  and  both  belts  might  again  and  throw  the  wrong  belt  on.  To  avoid  this  the 
be  thrown  on  at  the  same  time.  To  avoid  this  a con-  collars  A,R,  and  A,B,  are  spaced  as  in  Fig.  47.  The 
struction  is  used  resembling,  at  least  in  principle,  the  shipper  E is  hung  from  a ball  joint  and  can  engage 
gear  shift  lever  of  an  automobile.  There  are  two  either  of  these  sets  of  collars  by  being  moved  sideways, 
shifter  rods,  each  with  its  own  set  of  belt  fingers.  Each  A forward  movement  will  then  move  rod  C,  or  C.  and 
of  these  rods  has  a set  of  collars  between  which  one  throw  one  of  the  belts  on.  While  on  this  forward 
may  bring  the  shipper  lever,  which  is  hung  from  a ball  movement  the  shipper  is  guided  by  guide  D.  When  the 
or  universal  joint.  Fig.  45  shows  this  arrangement  in  shipper  is  released  it  will  fall  back  and  be  in  position 
diagrammatic  form,  and  Fig.  47  shows  the  manner  in  to  operate  against  collar  B , or  B,.  It  also  falls  side- 
which  some  of  the  details  are  worked  out.  ways  into  its  original  position  and  as  the  collars  are 

Unless  a shipper  lever  is  locked  it  has  a tendency  to  positioned  as  shown  in  Fig.  46,  there  is  nothing  to  pre- 
fall back  to  its  normal  position  (vertical),  and  this  vent  the  operator  from  making  a false  move  and  push- 
means  that  the  belt  will  be  thrown  off  or  on  when  this  ing  the  other  belt  onto  its  tight  pulley.  To  avoid  this, 
is  not  wanted.  A common  way  of  overcoming  this  collars  B,  and  B,  are  provided  with  projections  or  hooks, 


FIGS.  48  TO  50.  COUNTERSHAFTS  FOR  COMBINATION  OF  DRIVES 


difficulty  is  illustrated  in  Fig.  46.  It  consists  of  pro-  so  arranged  that  the  hook  of  B,  shuts  off  the  pathway 
viding  the  shifter  rod,  that  is  the  rod  which  carries  the  of  the  shipper  for  B,  and  vice  versa.  These  hooks  are 
belt  shifting  fingers,  with  collars  or  pins  which  are  to  in  different  planes  and  both  are  in  a plane  different 
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from  that  of  guide  D,  so  that  there  can  be  no  inter- 
ference. Similar  arrangements  might  be  made  for 
more  than  two  speeds. 

It  often  happens  that  the  countershaft  must  furnish 
power  for  some  other  function  of  the  machine  besides 
the  drive,  such  as  feed  or  quick  traverse  or  oil  pump, 
or  it  may  be  that  there  is  more  than  one  drive  to  the 
machine,  such  as  for  duplex  machines  or  special 
machines  with  a number  of  independent  spindles. 
Sometimes  these  various  drives  bear  such  a relation  to 
each  other  that  all  of  them  should  be  started  and 
stopped  simultaneously,  and  sometimes  the  opposite  is 
required — that  is,  that  one  drive  should  be  independent 
of  the  other.  Fig.  48  shows  a countershaft  arranged 
for  the  drive  and  the  feed  of  a machine. 

Though  such  an  arrangement  is  not  desirable,  gen- 
erally speaking, 
there  are  cases 
where  some  special 
machine  can  be 
materially  simpli- 
fied by  driving  the 
feed  from  the 
countershaft.  It  is 
very  important  to 
stop  the  feed  at  the 
same  time  as  the 
drive,  for  if  the 
feed  should  con- 
tinue after  the 
drive  has  stopped 
tools  would  be 
broken  or  the  machine  wrecked.  Fig.  49,  on  the  other 
hand,  shows  a combination  to  be  used  when  it  is 
desirable  to  start  the  two  functions  of  the  countershaft 
separately.  In  this  case  the  secondary  drive  is  for 
a quick  traverse  motion  of  the  machine  or  for  an 
oil  pump  or  for  any  other  function  which  we  may  desire 
to  continue  after  the  drive  has  been  disconnected.  It 
would  be  possible,  of  course,  to  build  an  entirely  inde- 


FIG.  51.  ROCKING  IDLER  FRAME 


FIG.  52.  COUNTERSHAFT  WITH  THREE  DRIVES 


pendent  countershaft,  and  this  is  often  done.  This 
scheme  has  certain  disadvantages. 

In  Fig.  50  is  shown  how  it  becomes  necessary  to 
place  the  quick  traverse  drive  further  away  from  the 
main  drive  so  as  to  allow  the  belt  coming  from  the  line 
shaft  to  clear  the  hanger  of  the  main  countershaft,  and 
this,  in  its  turn,  means  that  the  machine  itself  is  to 
occupy  more  space  than  necessary.  The  arrangement 
of  Fig.  49  is  this: 

A sleeve  is  attached  to  the  hanger  or  box  of  the 
countershaft  and  on  this  sleeve  two  loose  pulleys  are 
mounted.  One  of  these  is  a single  pulley  and  acts  as 
the  loose  pulley  for  this  system.  The  other  pulley, 
also  running  loose  on  the  sleeve,  is  divided  in  two  parts 
by  a flange,  one  part  receiving  the  belt  from  the  line- 


shaft  and  the  other  delivering  the  driving  belt  to  the 
machine.  Sometimes  these  pulleys  run  directly  on  the 
countershaft,  but  this  is  not  advisable  on  account  of 
the  difficulty  of  properly  lubricating  the  pulleys.  The 
part  D or  the  pulley  may  drive  more  than  one  machine 
pulley,  such,  for  instance,  as  one  for  the  quick  traverse 
and  one  for  an  oil  pump. 

The  chief  objection  to  driving  the  feed  by  means  of  a 
separate  belt  from  the  countershaft  is  the  fear  that  the 
driving  belt  may  break  or  fly  off.  The  arrangement 
shown  in  Fig.  51  is  sometimes  used  to  overcome  this 
objection  at  least  partially.  It  consists  of  two  idlers 
hung  in  a rocking  frame.  A weight  or  spring,  not 
shown  in  the  drawing,  forces  pulley  A against  the  tight 
side  of  the  main  belt.  Pulley  B bears  against  the  slack 
side  of  the  feed  belt.  This  belt  becomes  slack  and  fails 
to  drive  the  feed  if  the  main  belt  breaks.  As  will  be 
seen,  this  is  only  a partial  remedy,  for  the  feed  belt 
would  continue  to  function  if  the  main  belt  should 
slip.  Fig.  52  shows  a countershaft  with  main  drive, 
drive  for  feed  and  independently  operated  drive  for 
quick  traverse. 

It  is  advisable  to  keep  the  countershaft  as  simple  as 
possible.  Should  conditions  compel  the  use  of  a com- 
plicated countershaft,  this  piece  of  apparatus  should 
be  constructed  self-contained  and  with  as  much  care 
and  forethought  as  any  other  part  of  the  machine — 
something  which,  as  a rule,  is  not  done. 


Be  Fair  in  Your  Criticism 

By  F.  H.  Sweet 

Effective  supervision  demands  on  the  part  of  the 
executive  a thorough  and  complete  knowledge  of  meth- 
ods and  results.  Too  often  a subordinate  is  allowed 
to  proceed  without  supervision  until  he  has  finished 
his  task,  or  until  he  has  accumulated  considerable 
results.  You  find  these  results  not  to  your  liking,  and 
you  censure  him  for  not  having  requested  supervision, 
when  you  yourself  are  at  fault  for  not  having  fur- 
nished it  in  the  first  place.  I do  not  mean  to  say 
that  you  cannot  often  judge  by  the  results  you  are 
getting.  In  fact,  it  becomes  necessary  sometimes  to 
limit  supervision  to  a judgment  of  results. 

It  should  be  emphasized,  however,  that  when  you 
choose  to  supervise  in  this  way,  you  yourself  take  the 
risk.  Your  criticism  of  the  result,  if  adverse,  must  be 
made  in  a spirit  of  suggestion,  to  be  used  solely  as  a 
guide  for  future  procedure  and  not  as  a criticism  that 
might  cause  disappointment  and  discouragement,  for 
you  are  responsible  for  the  manner  in  which  you  elected 
to  apply  your  supervision. 


What  Is  Management? 

By  Robert  Grimshaw 

Management  has  been  somewhat  inaccurately  defined 
by  some  bright  individual  as  “earning  one’s  living  by 
the  sweat  of  another’s  brow.”  In  some  sense  it  is  cor- 
rect, in  that  the  manager,  or  contractor,  or  entrepreneur, 
as  the  term  now  goes,  does  at  least  get  a living  by 
others’ — not  one  other’s — exertions.  If  he  is  a good 
manager,  he  cannot  merely  get  a living  but  earn  it, 
by  increasing  the  output  and  efficiency  of  the  workers 
confided  to  his  direction,  and  while  decreasing  the  unit 
product  cost,  increase  the  workers’  daily  earnings,  with- 
out unduly  fatiguing  them. 
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Steering  Knuckles  for  the  Mack  Truck 

Milling,  Drilling  and  Boring  Operations  on  a Heavy  Forged  Steering  Knuckle — 
Fixtures  Used  Are  of  More  Than  Usual  Interest 

By  FRED  H.  COLVIN 

Editor,  American  Machinist 


THE  steering  knuckles  of  any  motor-driven  vehicle 
receive  severe  punishment  and  not  only  must  the 
material  be  strong  and  tough,  but  it  must  also  be 
carefully  machined.  The  fixtures  and  operations  used 
in  finishing  the  steering  knuckles  for  the  Mack  trucks 
at  the  Allentown,  Pa.,  plant  of  the  International  Motor 


FIG.  1.  MILLING  THE  ENDS 


Company,  are  of  more  than  usual  interest,  the  main 
operations  being  illustrated  herewith. 

After  heat-treating,  the  ends  of  the  forgings  are 
milled  to  length  and  squared  for  the  boring  of  the 
spindle  hole.  This  is  done  in  the  Cincinnati  duplex 
milling  machine,  shown  in  Fig.  1.  The  fixture  is  a 
substantial  block  fitted  with  locating  pins  A,  while  the 
axle  end  of  the  knuckle  rests  in  suitable  V’s.  The 
clamp  B is  slotted  on  the  under  side,  this  slot  guiding 
it  on  the  upper  end  of  the  stud  C,  which  serves  both  as  a 
guide  and  a support  for  the  outer  end  of  the  clamp. 


A clearance  hole  is  then  drilled  in  the  center  of  the 
knuckle,  as  shown  in  Fig.  2.  This  hole  gives  a clear- 
ance space  for  the  rough-drilling  which  is  done  from 
each  end,  and  also  gives  a starting  point  for  the  ball 
end  milling  cutter  which  roughs  out  the  space  for  the 
axle.  The  fixture  is  comparatively  simple,  the  spindle 
end  of  the  knuckle  rests  in  a V at  each  side,  while  the 
plate  A,  which  carries  the  guide  bushing,  swings  over 
the  knuckle  and  holds  it  in  place  by  the  two  screws 
shown. 

The  ends  are  then  centered  and  rough-drilled  into 
the  clearance  hole,  a l|-in.  drill  being  used  for  this 
preliminary  operation,  which  is  shown  at  the  right  of 
Fig.  3.  The  next  drilling  enlarges  this  hole,  the 
knuckle  being  held  in  the  fixture  shown  at  the  left  in 
Fig.  3.  Here  the  knuckle  is  again  drilled  from  each 
end,  the  fixture  being  turned  by  the  handle  A,  and 
indexed  by  the  pins  B. 

The  knuckles  next  go  to  a knee-type  milling  machine 
equipped  with  a special  fixture  and  a ball  cutter,  as 
shown  in  Fig.  4.  Starting  with  the  clearance  hole 
previously  drilled,  this  cutter  mills  away  the  central 
portion,  after  which  the  knuckle  goes  to  the  horizontal 
boring  machine  shown  in  Fig.  5.  Here  the  central 
portion  is  cut  away  as  at  A by  sweep  cutters  inserted 
through  the  bar  B,  after  it  has  been  passed  through 
the  hole  in  the  knuckle.  The  holes  are  also  reamed,  in 
this  operation,  the  reamer  C passing  clear  through  both 
sides  and  correcting  any  error  in  alignment  which  may 
have  existed  up  to  this  point.  The  opening  left  by  this 
operation  receives  the  end  of  the  axle  and  gives  it 
sufficient  clearance  for  turning. 

The  turning  of  the  stub  or  axle  end  is  done  in  the 
Gisholt  lathe  shown  in  Fig.  6.  The  knuckle  is  clamped 
at  the  ends  as  at  A,  and  steadied  against  side  move- 
ment by  screws  B on  each  side.  The  axle  or  stub  is 
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FIG.  4.  MILLING  THE  CENTRAL  OPENING.  FIG.  5.  COUNTERBORING  AND  LINE  REAMING 


FIG.  6.  TURNING  THE  AXLE  END.  FIG.  7.  THE  FINAL  REAMING 


then  turned  and  formed  by  tools  in  the  square  turret, 
after  which  the  end  is  threaded  with  a geometric  die 
head  for  the  retaining  nut. 

The  final  reaming  is  done  with  the  knuckle  held  in 
the  special  fixture  shown  in  Fig.  7 under  a Colburn 
heavy-duty  machine.  This  view  also  shows  the  type 
of  carrying  tray  used  for  handling  the  work  so  as  to 
be  easily  accessible  and  at  the  same  time  protecting 
it  against  damage. 

Simple  Method  of  Marking  Patterns 
and  Keeping  Records 

By  P.  H.  White 

There  are  many  excellent  methods  of  marking  pat- 
terns on  engineering  drawings,  and  any  system  that 
is  well  established  and  giving  satisfaction  should  not 
be  cast  aside  except  for  very  good  reasons.  Among  the 
different  systems  that  have  come  under  my  observation, 
none  is  more  simple  than  the  one  described  below. 

Each  drawing  is  given  a number,  according  to  what- 
ever numbering  system  is  used.  If  the  complete  draw- 
ing requires  more  than  one  sheet,  each  sheet  bears 
the  same  drawing  number,  but  a different  sheet  number. 
Thus  if  drawing  476  consisted  of  four  sheets,  the  desig- 
nation would  be  “476,  4 sheets — sheet  1,”  “476,  4 sheets 
— sheet  2,”  etc.  The  details  are  all  numbered  consec- 
utively, and  these  numbers  are  shown  in  the  material 
list  as  well  as  under  each  detail  part. 


Every  detail  requiring  a pattern  is  so  indicated  on 
the  detail  drawing  by  calling  for  a pattern  number. 
The  pattern  number  is  designated  by  giving  both  the 
drawing  number  and  the  detail  number.  For  example, 
if  detail  number  three  on  drawing  476  required 
a pattern,  the  pattern  number  would  be  476-3. 

This  method  eliminates  the  necessity  of  keeping  a 
separate  book  for  pattern  numbers,  and  enables  any 
workman  to  call  for  the  correct  drawing,  simply  by 
reading  the  pattern  number  which  appears  on  the  cast- 
ing. It  might  truthfully  be  called  “An  automatic  pat- 
tern numbering  system.” 

For  keeping  a record  of  patterns  when  completed, 
an  index  card  is  used,  bearing  the  number  of  the  pat- 
tern in  the  upper  left-hand  corner,  and  the  name  of 
the  pattern  just  below.  Next  follows  a brief  descrip- 
tion of  the  pattern,  such  as  wood,  wood  master,  metal, 
gated,  plate,  etc.;  and  in  case  of  gated  or  plate  pat- 
terns, the  number  of  patterns  per  gate  or  plate. 
Another  line  indicates  the  number  and  kind  of  core 
boxes.  At  the  bottom  of  the  card  is  indicated  where 
the  pattern  was  made,  the  date  and  cost. 

On  the  reverse  side  of  the  card  is  indicated  the  date 
and  the  place  to  which  the  pattern  is  to  be  transferred. 
When  the  pattern  is  returned  from  the  foundry,  the 
date  of  its  return,  and  its  location  in  the  pattern  vault 
are  designated.  These  cards  are  filed  consecutively,  so 
that  it  is  an  easy  matter  to  locate  any  pattern  and 
read  its  complete  life  history  in  a very  short  time. 
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Factory  Storekeeping  and  Material  Control 

The  Fourth  Article — Duties  of  the  Purchasing  Department — Speculative  and 
Routine  Buying — Distribution  of  Order  Copies — Follow-Up  Procedure 

By  henry  h.  farquhar 


IN  PREVIOUS  discussions  I have  indicated  why  I 
felt  that  the  regulation  of  material  was  logically 
and  necessarily  the  job  of  the  production  depart- 
ment. There  is  no  more  important  function  in  material 
work,  however,  than  that  performed  by  the  purchasing 
department,  since  irregularities  here  will  emasculate 
an  otherwise  perfect  stores  routine.  In  modern  busi- 
ness it  is  no  longer  the 
exceptional  and  spectacu- 
lar transaction  that 
makes  one  plant  stand 
out  above  another.  It  is 
largely  the  penny  saved 
here  and  there  that 
makes  up  the  dividends. 

Such  savings  may  be 
accomplished  only  through 
a well-rounded  and  bal- 
anced organization.  Since 
material  routine  leads  in- 
to purchasing  at  so  many 
points,  it  is  essential  to 
take  the  view  that  mate- 
rial control  includes  all 
officials  who  are  in  any 
way  responsible  for  or 
deal  with  this  part  of  the 
business.  From  this  view- 
point, therefore,  purchas- 
ing forms  a most  impor- 
tant link  in  this  chain.  It 
does  not,  however,  follow  that  the  purchasing  agent 
must  in  all  cases  report  to  production  from  an  admini- 
strative standpoint  (see  Organization  Chart  of  Mate- 
rial Personnel  on  page  735  of  American  Machinist) . 

The  purchasing  office  has  a chance  to  affect  profits 
at  every  turn,  and  at  many  times  the  difference  between 
dividends  and  bankruptcy  may  rest  upon  the  transac- 
tions of  this  department.  The  instance  shown  in  Table 
I illustrates  the  directness  of  this  effect,  where  by  a 
decrease  of  6.37  per  cent  in  the  cost  of  the  raw  mate- 
rials themselves  an  increase  of  9.7  per  cent  in  the  net 
profit  was  obtained. 

It  is  not  with  technical  purchasing,  however,  that 
this  article  deals.  This  part  of  the  work  of  the  pur- 
chasing office  is  conducted  extremely  well  in  the  aver- 
age plant,  for  the  modern  purchasing  agent  has  been 
trained  to  the  specific  duty  of  securing  suitable  mate- 
rial at  the  best  price,  and  various  works  upon  the 
subject  may  be  found  in  any  library.  I feel,  however, 
that  the  more  routine  part  of  his  work  has  not  been 
sufficiently  emphasized,  particularly,  as  it  affects  the 
degree  of  control  which  may  be  exercised  over  func- 
tions other  than  buying  proper. 

I have  found,  moreover,  so  many  purchasing  agents 
who  could  really  be  lifted  out  of  the  rut  into  which 
they  had  fallen,  through  standardizing  the  many  little 
irregularities  that  distract  so  much  attention  from  the 

For  the  author's  forthcoming  book.  All  rights  reserved. 


work  which  constitutes  their  main  interest.  The  im- 
portance of  the  many  points  of  contact  between  the 
purchasing  office  and  the  rest  of  the  organization  deal- 
ing with  materials,  and  some  of  the  means  by  which 
this  contact  may  be  made  more  effective  in  practice,  I 
trust  will  be  clear  from  the  following  discussion. 

After  the  engineering  department  has  made  up  lists 

and  specifications  of 
materials  to  be  kept  on 
hand,  after  the  traffic  and 
purchasing  departments 
have  in  conjunctions  fur- 
nished the  time  necessary 
to  renew,  to  which  has 
been  added  other  allow- 
ances for  clerical  work 
and  for  necessary  delays, 
and  after  the  balance 
sheet  has  been  put  in 
operation  through  a pas- 
sage for  entry  of  all  nec- 
essary papers,  the  replen- 
ishment order  for  origin- 
ating from  the  balance 
sheet,  or  otherwise,  sets 
the  purchasing  machinery 
in  operation.  It  is  not 
strictly  the  purchasing 
agent’s  province  to  origi- 
nate requests  for  mate- 
rial, although  it  is  his  duty 
to  notify  the  production  department  or  the  specific  man 
responsible  for  material  control  routine,  as  to  any  prob- 
able changes  in  the  market  or  other  factors  which  in 
his  judgment  make  purchase  desirable.  In  the  case 
of  speculative  purchasing  he  may  originate  the  replen- 
ishment orders.  In  general,  however,  his  duties  start 
with  the  receipt  of  the  replenishment  order,  and  on 

TABLE  I— EFFECT  OF  COST  OF  RAW  MATERIALS  ON  PROFITS 

Original  New 
Per  Piece  Per  Piece 


Material $0.63  $0 . 59  Decrease  of  6 37% 

Labor 0.10  0.10 

Overhead 0.05  0.05 

Total  cost $0.78  $0.74 

Selling  price 1.40  1.40 


Profit $0  62  $0.66 

% of  cost 79.5%  89 . 2%  Increase  of  9 . 7^ 


this  authority  all  of  his  future  actions  are  based.  It 
therefore  follows  without  argument  that  no  oral  re- 
quests for  replenishment  must  be  acted  upon  by  the 
purchasing  agent  unless  they  be  immediately  followed 
with  a written  confirmation  on  the  proper  form  prop- 
erly approved.  A relaxation  in  this  respect  will  very 
soon  put  the  purchasing  agent  on  the  defensive  if  he 
has  not  the  replenishment  order  to  fall  back  upon. 

The  discussion  up  to  this  point,  applies  equally  to 
speculative  and  to  routine  purchasing.  Upon  the 
receipt  of  the  replenishment  order,  however,  the  proce- 
dure varies  until  the  contract  is  closed.  It  is  there- 


WITH  A CLEAR  definition  of  duties  con- 
trolled through  a logical  and  simple  rou- 
tine, the  purchasing  agent  may  devote  more 
attention  to  the  important  purchasing  fea- 
tures and  may  become  a specialist  in  his  own 
line. 

Speculative  buying  may  be  justified  by 
traffic  conditions,  supply  and  demand,  prob- 
able price  movement,  sales  tendencies,  labor 
market,  storage  considerations  or  the  com- 
pany’s financial  state. 

The  purchase  order  should  leave  no  doubt 
in  the  mind  of  the  vendor,  as  to  exactly  what 
and  how  much  is  wanted,  when  shipment  is 
desired  and  how  it  is  to  be  made,  and  the 
terms  of  purchase. 
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fore  necessary  to  treat  this  intermediate  stage  under 
these  two  divisions. 

Whether  or  not  both  kinds  of  purchasing  are  done 
by  one  man  or  by  different  men,  the  only  difference 
in  the  procedure  between  speculative  and  routine  pur- 
chasing is  that  in  the  former  case  the  amount  of  any 
item  in  the  speculative  class  called  for  on  the  replen- 
ishment order  must  be  looked  upon  simply  as  indicating 
production’s  actual  needs  for  the  time  being  and  not  as 
a hard  and  fast  amount  which  must  be  bought.  In 
other  words,  the  purchasing  agent  is  not  governed  so 
strictly  by  the  amount  called  for  on  the  replenishment 
order  as  he  is  in  the  case  of  routine  purchasing. 
Depending  on  the  state  of  the  market  and  other  fac- 
tors, he  may  order  either  more  or  less,  at  a given  time, 
than  the  replenishment  order  requires. 

The  replenishment  order,  however,  is  production’s 
best  judgment  as  to  how  much  of  any  material  should 
be  ordered.  If  the  purchasing  agent  wishes  to  depart 
from  this  judgment  in  any  specific  case,  he  may: 

(1)  Consult  the  production  department  or  possibly 
the  general  manager,  or  both. 

(2)  Have  blanket  authority  to  increase  by  a definite 
amount  or  by  a certain  percentage  the  amount  called 
for  on  the  replenishment  order. 

(3)  Be  required  to  secure  written  approval  for  each 
transaction. 

Buying  More  or  Less  Than  Required 
Justified  by  Conditions 

In  any  event,  however,  it  must  be  made  perfectly 
clear  to  the  purchasing  agent  that  it  is  not  only  his 
privilege  but  his  duty  to  take  up  such  cases  as  he  thinks 
desirable,  since  production  is  not  infallible  in  these 
matters.  Any  one  of  the  following  factors  may,  in  the 
purchasing  agent’s  opinion,  justify  buying  more  or  less 
than  the  quantity  called  for: 

(1)  The  traffic  conditions:  A freight  embargo 
which  gives  the  appearance  of  lasting  any  considerable 
period  would  immediately  call  for  an  adjustment  up- 
ward of  the  amount  to  order.  Here  co-operation  with 
the  traffic  department  is  required. 

(2)  The  supply  and  demand  for  the  particular 
article  to  be  purchased:  The  purchasing  agent  should 
keep  himself  informed  as  to  the  state  of  production  in 
each  article  and  as  to  the  probable  demand  for  it 
throughout  the  country. 

(3)  The  probable  price  movement,  particularly  in 
articles  subject  to  stock  market  speculation. 

(4)  The  sales  tendencies  for  the  product  in  which 
the  article  is  to  be  used:  Is  the  demand  increasing 
■or  diminishing,  and  is  production  able  to  keep  up  with 
or  ahead  of  any  increase?  Here  co-operation  with 
both  sales  and  production  is  necessary,  but  such  condi- 
tions must  not  be  overlooked  by  the  purchasing  agent. 
Keen  insight  into  the  vagaries  of  the  business  cycle 
3s  necessary  to  relate  purchases  to  price  and  sales 
trends. 

(5)  The  labor  market:  Is  an  ample  supply  of  labor 
available?  Here  again  this  is  primarily  production’s 
■concern,  and  yet  the  purchasing  agent  from  his  con- 
tact with  traveling  salesmen  and  others  is  in  a position 
to  furnish  production  with  accurate  and  current  in- 
formation in  regard  to  such  conditions. 

(6)  The  storage  considerations:  Have  we  sufficient 
room  to  store  all  that  we  would  like,  and  if  not,  where 
and  at  what  cost  may  adequate  accommodation  be 
secured?  Will  the  additional  cost  of  such  storage 


counterbalance  any  probable  saving  due  to  buying  in 
quantities  far  in  excess  of  known  production  needs? 

(7)  The  state  of  the  finances  of  the  company:  Is 
money  available  for  buying  an  excess  of  material,  no 
matter  how  desirable,  and  will  the  loss  of  interest  on 
such  idle  money  counteract  any  price  reduction  from 
buying  in  quantity? 

Since  most  of  these  matters  are  largely  questions  of 
judgment  the  only  safe  procedure  is  for  the  pur- 
chasing agent  to  receive  the  regular  replenishment 
orders  emanating  from  the  balance  sheets.  This  will 
back  up  production.  In  order  to  back  himself  up,  the 
purchasing  agent  may  secure  the  written  approval  of 
the  general  manager  or  some  other  official  when  the 
amount  called  for  on  the  replenishment  order  is  not 
followed. 

A form  for  approval  to  change  the  amount  requisi- 
tioned refers  to  the  replenishment  order  received  from 
the  balance  clerk  and  makes  the  recommendation  that 
a different  amount  be  purchased.  Reasons  for  the 
change  are  given.  The  order  is  signed  by  the  purchas- 
ing agent  and  space  is  provided  for  a notation  of  the 
action  taken  by  the  general  manager  or  other  official 
and  his  signature.  , 

In  times  of  hand  to  mouth  buying,  the  replenishment 
order  will  prevent  overstocking.  On  a rising  market 
where  long  contracts  may  be  placed  it  may  still  serve 
to  secure  deliveries  in  accordance  with  production 
needs.  It  may,  therefore,  serve  a useful  purpose  at  all 
times.  As  indicated  previously,  the  purchasing  agent 
is  expected  to  initiate  action  even  before  the  receipt 
of  the  replenishment  order  if,  in  his  judgment,  condi- 
tions appear  to  require  or  render  advisable  immediate 
or  heavy  purchase. 

After  a decision  to  purchase  is  made  and  approval 
secured,  technical  purchasing  then  comes  into  play  until 
the  terms  are  made  and  the  contract  closed.  The 
procedure  from  then  on  is  identical  under  both  specu- 
lative and  routine  purchasing. 

Routine  Purchasing  Most  Satisfactory 
in  Many  Plants 

It  may  be  objected  that  such  a division  of  work  and 
responsibility  is  limiting  the  purchasing  agent  and  giv- 
ing him  a smaller  place  within  the  organization  than 
that  to  which  he  is  rightfully  entitled.  This,  indeed, 
is  almost  the  invariable  reaction  when  such  a reorgani- 
zation is  proposed  to  an  existing  purchasing  agent. 
That  the  reverse  is  actually  true,  however,  in  that  the 
purchasing  agent  is  given  a much  better  opportunity 
to  measure  up  to  his  responsibilities,  would  seem  to  be 
proved  by  the  number  of  plants  and  purchasing  agents 
which  have  found  such  an  arrangement  entirely  satis- 
factory. 

By  such  a clear  definition  of  duties  according  to 
functional  lines  and  abilities,  assisted  and  controlled 
through  a logical  and  simple  routine,  many  purchasing 
agents  have  found  that  they  could  give  more  attention  to 
those  features  of  the  work  for  which  they  have  long  de- 
sired more  time.  They  can  stand  absolutely  within  their 
own  ground  as  defined  and  yet  have  an  ample  chance 
to  influence  others  with  whom  their  work  is  connected. 
It  is  simply  a further  logical  extension  of  the  modern 
subdivision  in  administrative  duties  whereby  each  man 
may  become  a real  specialist  in  his  own  particular  line, 
unhampered  by  irrelevant  or  distasteful  routine,  or 
wrongly  placed  responsibility. 

After  the  decision  to  purchase  is  reached,  therefore, 
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the  formal  purchase  order  is  issued.  This  must  pro- 
vide for: 

(1)  The  serial  number  of  the  purchase  order.  This 
gives  a cross  index  between  the  replenishment 
order  and  the  purchase  order,  since  when  the 
latter  is  made  out  its  number  must  be  entered 
on  the  replenishment  order  and  the  replenish- 
ment order  number  entered  on  the  purchase 
order.  In  case  one  replenishment  order  calls 
for  several  articles  requiring  several  corre- 
sponding purchase  orders,  care  must  be  taken 
to  see  that  these  cross  reference  entries  be 
completed. 

(2)  The  name  of  the  company  making  the  purchase. 

(3)  The  date  of  the  order. 

(4)  The  name  of  the  vendor  from  whom  the  pur- 
chase is  to  be  made. 

(5)  The  quantity  and  description  of  the  goods 
ordered.  This  should  be  specific,  so  that  if 
there  is  any  mistake  in  the  goods  the  vendor 
cannot  lay  it  to  a lack  of  definite  detail. 

(6)  The  date  the  delivery  is  wanted.  This  again 
is  just  as  important  on  the  purchase  order  for 
the  information  of  the  vendor  as  it  is  on  the 
replenishment  order  for  the  guidance  of  the 
purchasing  agent. 

(7)  The  shipping  and  billing  directions.  Much 

trouble  is  caused  in  every  receiving  department 
because  incoming  packages  are  improperly 
marked.  The  necessity  for  marking  all  pack- 
ages on  the  outside  with  the  purchase  order 
number  should  be  emphasized  in  a prominent 
place  on  the  face  of  the  purchase  order. 

(8)  The  symbol  or  other  short  designation  of  the 
article  ordered.  This  is  for  definiteness  and 
to  save  clerical  work  in  writing  and  re-writing 
long  names. 

(9)  The  name  of  the  requisitioner. 

(10)  The  department  or  person  for  whom  ordered. 

(11)  The  replenishment  order  number  (see  use  un- 
der No.  1 above). 

(12)  The  signature  of  the  purchasing  agent. 

The  matter  listed  under  numbers  1,  2 and  7 as  far 
as  standard  shipping  and  billing  directions  go,  may,  of 
course,  be  printed  on  the  form  when  it  is  set  up,  as 
the  form  in  Fig.  7 shows. 

The  purchase  order  must  be  made  in  varying  num- 
bers of  carbon  copies  according  to  circumstances  and 
procedure.  Ordinarily  as  a minimum  there  must  be 
the  following: 

(1)  The  original  copy  to  be  mailed  to  the  vendor. 
Fig.  7 shows  a form  for  this  copy. 

(2)  A copy  for  the  requisitioner. 

(3)  A copy  for  the  purchasing  agent’s  office  to  be 
filed  by  the  serial  number  of  the  purchase 
order. 

(4)  A copy  for  the  purchasing  agent’s  office  to  serve 
as  a follow-up  tickler.  Fig.  8 illustrates  a form 
for  this  use. 

(5)  A copy  for  the  balance  and  receiving  men. 

In  addition  to  these,  various  other  copies  may  be 
needed;  for  instance,  one  for  each  department  foreman 
who  is  to  work  upon  the  material  ordered,  one  for  the 
auditor,  and  so  on.  Ordinarily,  however,  the  five  copies 
listed  serve  as  a simple  and  effective  basis  for  strict 
control  and  follow-up. 

The  purchasing  agent’s  obligation  should  by  no 
means  cease  with  the  dispatch  of  the  purchasing  order. 


Upon  him  falls  the  duty  of  specifying  the  time  neces- 
sary to  renew.  His  responsibility,  therefore,  com- 
mences with  the  receipt  of  the  replenishment  order  and 
continues  until  the  goods  are  laid  down  at  the  factory 
door  in  the  time  allotted.  It  therefore  behooves  him 
not  only  to  allow  himself  plenty  of  margin  in  quoting 
such  delivery  time,  but  also  to  notify  the  production 
department  immediately  if  for  any  reason  he  receives 
a replenishment  order  calling  for  delivery  at  a date 
which  he  knows  cannot  be  lived  up  to.  His  acceptance 
of  this  date  throws  upon  him  the  responsibility  of 
having  the  goods  on  hand  at  the  time  set  provided  the 
request  is  made  within  the  allowable  time. 

In  order  that  all  data  in  regard  to  each  transaction 
be  readily  available,  and  that  adequate  supervision  of 
outstanding  orders  be  possible,  it  is  necessary  first  that 
an  automatic  follow-up  of  each  order  be  secured,  second, 
that  complete  information  covering  the  articles  ordered 
themselves  and  the  amounts  of  various  articles  out- 
standing with  any  vendor  be  obtainable,  and  third,  that 
adequate  files  of  catalogs,  specifications,  quotations  and 
similar  material  be  readily  available. 

The  uses  of  the  copies  of  the  purchase  order 
enumerated  above  by  which  this  follow-up  of  each  order 
is  obtained  are  as  follows: 

(1)  The  original  goes  to  the  vendor  and  should 
leave  no  doubt  in  his  mind  as  to  exactly  what  and 
how  much  is  wanted,  when  the  shipment  is  desired  and 
how  it  is  to  be  made,  and  terms  of  purchase.  The 
form  in  Fig.  7 provides  for  these  details. 

The  Requisitioned  Duty 

(2)  When  the  requisitioned  copy  reaches  him,  it 
is  the  requisitioner’s  duty  to  check  its  accuracy  and 
to  report  back  immediately  to  the  purchasing  agent  if 
it  is  not  satisfactory  in  every  way.  His  failure  to  do 
so  throws  back  upon  him  the  responsibility  for  mis- 
takes in  the  order  itself,  since  the  purchasing  agent 
becomes  relieved  of  this  responsibility  by  forwarding 
a duplicate  copy  of  a correct  transcription  of  the  re- 
plenishment order. 

(3)  The  purchasing  agent’s  copy  should  be  made 
out  on  paper  suitable  for  permanent  filing  by  the  pur- 
chasing order  number  in  a loose-leaf  binder,  where 
each  new  order  should  be  filed  by  serial  number  when 
issued.  On  this  copy  may  be  entered  all  notations  of 
the  action  taken  in  the  case,  so  that  a summary  of  all 
transactions  may  be  instantly  available.  If  the  terms 
of  purchase  are  modified  after  the  original  order  has 
been  mailed,  if  a new  delivery  date  has  been  agreed 
upon,  or  in  fact  if  anything  has  occurred  to  modify 
the  original  agreement,  notation  to  this  effect  should 
be  made  on  this  copy.  Progress  of  fulfillment  of  the 
contract  should  appear  here,  and  when  it  has  been  com- 
pleted this  copy  should  be  so  stamped.  It  remains  as 
the  permanent  purchasing  office  record  of  the  transac- 
tion, supplemented  by  correspondence  and  other  matter 
in  the  letter  file. 

(4)  The  purchasing  agent’s  tickler  copy:  Every 
purchase  order  sent  out  should  have  a delivery  date 
indicated  on  it.  This  date  may  be  of  vital  concern  or 
of  comparatively  little  moment  as  the  case  may  be. 
Nevertheless,  some  date  must  appear.  This  date,  more- 
over, must  go  out  with  the  expectation  that  the  vendor 
will  live  up  to  it  or  notify  the  agent  to  the  contrary 
immediately  upon  its  receipt  or  when  he  finds  it  im- 
possible to  do  so.  The  burden  of  the  follow-up,  how- 
ever, must  rest  upon  the  purchasing  agent,  since  no 
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one  will  look  after  our  business  for  us  if  we  fail  to  additional  work.  On  the  other  hand,  some  plants  find 
do  our  part.  it  advisable  to  systematically  follow-up  all  orders  three 

Depending  upon  the  urgency  of  the  order,  there-  or  four  days  before  they  are  due.  Such  procedure  is 
fore,  the  purchasing  agent  will  enter  a date  on  the  recommended  particularly  during  upset  traffic  con- 
tickler  copy  when  he  wishes  the  transaction  brought  to  ditions. 

his  attention.  The  form  in  Fig.  8 allows  space  for  In  any  event,  however,  the  purchasing  agent  is  not 
several  of  these  dates.  The  date  of  delivery  may  be,  ordinarily  in  a position  himself,  and  should  not  be  ex- 
pected to  differentiate  be- 
tween those  articles  for 
which  there  is  urgent  need 
and  those  which  may  come 
along  somewhat  after  the 
date  promised.  If  delivery 
is  to  be  delayed  he  must  im- 
mediately send  a notice  to 
that  effect  to  the  requisi- 
tioner.  Then,  according  to 
the  requisitioner’s  reply  as 
to  the  urgency  of  delivery, 
he  may  deal  with  the  excep- 
tions only,  letting  the  ship- 
ment go  for  a few  days  or 
bringing  all  possible  pres- 
sure to  bear  for  quick  deliv- 
ery as  the  particular  case 
demands. 

After  the  follow-up  is  ob- 
tained and  a new  delivery 
date  is  set,  another  follow- 
up date  is  entered  on  the 


say,  August  1,  and  since  it  is 
imperative  that  the  goods  be 
received  not  later  than  that 
date,  it  is  desirable  to  follow 
up  the  order  on  July  25. 

This  date,  July  25,  would 
then  be  entered  as  the  tickler 
date. 

The  tickler  copy  would 
then  be  filed  in  a special  tick- 
ler cabinet  with  drawers  and 
guides  for  each  month  of  the 
year  and  folders  for  each 
day  of  the  month.  When 
July  25  arrives,  the  clerk 
will  remove  all  papers  in  that 
folder,  which  may  contain 
not  only  this  copy  of  the 
purchase  order  but  also  any 
other  matters  to  which  the 
purchasing  agent  desires  his  fig.  8.  a form  for  the  tickler  copy  of  the  purchase  order 

attention  called  on  this  date. 

The  tickler  copy  will  be  laid  on  the  purchasing  agent’s  bottom  of  the  tickler  copy  and  it  is  again  filed  under 
desk,  when  he  will  take  up  such  follow-up  measures  as  that  date,  and  when  shipment  is  complete  it  may  be  de- 
he  deems  desirable.  stroyed  or  otherwise  filed  as  desired. 

A form  card  with  an  attached  reply  card  to  give  the  (5)  The  receiving  clerk’s  copy  of  the  purchase  or- 
required  information  has  been  found  satisfactory  for  der  may  first  be  sent  to  the  balance  clerk  for  posting 
this  purpose,  and  results  in  a considerably  higher  per-  to  the  proper  balance  sheet,  either  classified  or  un- 
centage  of  replies  than  where  the  routine  formal  let-  classified.  It  then  goes  to  the  receiving  man  who  posts 
ter  is  used,  requiring  on  the  part  of  the  vendor  the  it  temporarily  for  the  inspector  to  note  and  then  files 
repetition  of  information  identifying  the  order.  it  by  the  name  of  the  vendor.  A separate  copy  may 

When  the  delivery  of  an  outstanding  order  is  delayed,  also  be  made  for  information  and  retention  by  the  bal- 
or  when  the  purchasing  agent  obtains  the  information  ance  clerk. 

that  it  will  be  delayed,  he  must  immediately  notify  the  It  is  well  to  let  the  inspector  look  over  the  receiving 
requisitioner  to  this  effect.  Of  course,  it  may  not  be  man’s  copy  of  the  purchase  order  as  soon  as  it  is  re- 
considered necessary  to  follow  every  order  before  ship-  ceived,  particularly  in  the  case  of  large  orders,  so 
ment  is  due  from  the  vendor,  for  to  do  so  entails  much  that  he  may  make  arrangements  for  the  inspection 
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himself,  delegate  this  work  to  another,  or  give  any 
necessary  directions. 

Before  taking  up  the  final  stages  in  the  purchasing 
department,  that  is,  the  routine  after  receipt  and 
notification  of  goods  received,  the  other  records  neces- 
sary to  adequate  purchasing  regulation  may  be  pointed 
out.  We  have  described  so  far,  and  quite  fully,  the 
following  records : 

(1)  Original  replenishment  order:  After  the  re- 
sulting purchase  order  has  been  made  out,  this  replen- 
ishment order  is  filed  by  date  of  requisition. 

(2)  Copy  of  the  purchase  order  filed  by  serial 
number. 

(3)  Requisitioner’s  copy  of  the  purchase  order. 

(4)  Tickler  copy  of  the  purchase  order. 

(5)  Balance  and  receiving  clerks’  copy  of  the  pur- 
chase order. 

In  order  to  make  the  data  of  all  transactions  avail- 
able, it  is  necessary  further  that  the  purchasing  de- 
partment have  records  as  follows: 

(6)  An  alphabetical  letter  file  for  correspondence 
with  the  various  vendors:  This  file  should  be  supple- 
mented by  a tickler  file. 

(7)  A card  index  or  other  record  by  material: 
These  records  may  be  filed  by  name  of  material,  or 
preferably  by  symbol  if  symbols  are  used.  In  any 
event,  this  form  should  show  description  of  material, 
dates  of  various  replenishment  and  purchase  orders, 
from  whom  purchased,  quotation  and  delivery.  Such 
extensive  data  are  unnecessary  in  the  smaller  plants 
and  I have  found  some  purchasing  offices  conducted 
satisfactorily  where  this  record  shows  only  the  name 
of  the  article  and  the  changes  in  price. 

A Vendor’s  File  Not  Always  Necessary 

(8)  A vendor’s  file,  showing  the  name  and  address 
of  each  vendor  with  whom  the  company  deals,  the 
articles  purchased,  the  terms  and  deliveries:  This  rec- 
ord may  be  unnecessary  in  smaller  plants. 

(9)  A catalog  file:  Some  systematic  method  should 
be  adopted  for  filing  catalogs,  since  in  the  average  pur- 
chasing office  constructive  use  is  not  made  of  them  due 
simply  to  their  inaccessibility.  A system  of  numbering 
at  least  each  catalog  should  be  eiqployed,  and  a card 
index  by  article  should  refer  to  every  catalog  where 
-this  article  is  described.  Another  card  index  by  manu- 
facturers should  show  the  file  number  of  each  manu- 
facturer’s catalog. 

Depending  on  the  type  of  balance  sheet  used  and 
-the  information  which  is  summarized  on  it,  some  of 
the  above  records  can  be  eliminated.  For  instance, 
suppose  it  is  desired  to  find  the  names  of  the  various 
vendors  from  whom  we  have  ordered  a certain  article 
during  the  past  year.  Instead  of  requiring  the  pur- 
chasing agent  to  keep  such  data,  we  may  request  the 
balance  clerk  to  give  us  from  the  proper  balance  sheet 
the  purchase  order  numbers  for  each  purchase  of  this 
article.  These  will  enable  us  to  turn  at  once  to  the 
copy  of  the  purchase  order  filed  by  serial  number. 
Similarly,  information  covering  promptness  of  delivery 
may  be  obtained  from  the  balance  record. 

No  attempt  is  made  here  to  specify  what  shall  and 
what  shall  not  be  kept  in  each  place,  since  this  is  a 
question  to  be  determined  in  each  case  and  depends  on 
various  factors.  With  these  records,  however,  or  with 
suitable  combinations  or  substitutes,  any  question  in 
regard  to  material,  vendors,  prices,  or  follow-up  may  be 
readily  ascertained. 


Prospective  Machinery  Markets  in  China 

By  W.  C.  Murphy 

Treasurer,  Providence  Mill  Supply  Co. 

A recent  six-months’  trip  to  the  Far  East  has  given 
me  some  first-hand  information  on  machinery  markets 
there  which  may  be  interesting  to  your  readers.  In 
what  follows  I have  set  down  a few  impressions  as  they 
occurred  to  me. 

The  things  to  consider  in  this  proposition  are:  The 
monetary  situation  as  relating  to  the  rate  of  exchange, 
European  competition,  the  mental  attitude  of  the  buyer, 
the  matter  of  credit,  the  care  used  in  the  packing  of 
the  merchandise,  and  the  political  situation  in  China. 

Take  first  the  matter  of  exchange.  At  present  the 
gold  dollar  is  worth  twice  the  silver  dollar  of  China 
and  it  can  readily  be  seen  that  this  has  a deterrent  in- 
fluence in  the  fluent  purchasing  of  American  goods  by 
the  Chinese.  As  the  rate  stood  two  years  ago,  the 
silver  dollar  being  on  a par  with  gold,  the  securing  of 
orders  in  our  line  was  a comparatively  easy  matter,  and 
the  writer  secured  some  important  business,  possibly 
to  some  extent  caused  by  the  fact  that  the  European 
countries  had  not  arrived  in  the  field. 

European  Competition  on  the  Increase 

At  the  present  time,  the  European  competition  is 
strong  and  will  continue  to  be  stronger  and  keener. 
With  this  to  contend  with  and  with  the  depreciated 
value  of  the  silver  dollar,  our  recent  trip  was  not  nearly 
so  successful  as  that  of  two  years  ago. 

A very  important  thing,  however,  is  the  fact  that  the 
Chinese  generally  have  a very  friendly  feeling  toward 
the  Americans  and  American  merchandise  and  the 
attitude  of  the  buyer  indicates  a strong  desire  to  trade 
with  us.  We  were  told  on  various  occasions  that  they 
liked  to  have  us  come  to  China  and  wanted  to  do  busi- 
ness with  us  because  we  did  not  come  to  exploit  their 
country  or  to  ask  for  special  concessions  or  privileges 
of  any  kind. 

In  the  matter  of  credit,  the  Germans  and  English  are 
very  lenient,  especially  the  Germans,  and  arrangements 
are  made  so  that  long  terms  and  easy  payment  are 
allowed. 

European  Shipper  Packs  His  Merchandise  Better 
Than  the  American 

Another  thing  in  which  the  European  shipper  is 
ahead  of  us  is  in  the  packing  of  the  merchandise.  He 
exercises  far  greater  care  than  we  do  in  this  important 
matter.  The  writer  talked  with  the  American  Consul 
in  one  of  the  large  Chinese  cities  and  was  informed  by 
him  that  he  was  constantly  taking  up  the  matter  of 
claims  of  the  native  merchants  who  had  received  goods 
in  a damaged  condition  on  account  of  inferior  packing. 

There  seems  to  be  plenty  of  money  in  the  Orient  and 
a strong  desire  to  invest  in  manufacturing  enterprises, 
particularly  textiles  and  metals,  but  the  greatest  draw- 
back is  the  instability  of  the  government  and  the  con- 
sequent fear  of  internal  strife  which  carries  with  it  the 
possibility  of  property  destruction. 

When  this  great  and  wonderful  land  of  nearly  five 
hundred  million  people  gets  straightened  out,  and  a 
united  national  spirit  is  established,  what  a market 
there  will  be.  With  the  feeling  toward  America  that 
now  exists  among  the  Chinese,  it  would  appear  that  the 
securing  of  a large  proportion  of  this  huge  business 
depends  largely  upon  ourselves. 
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Tooling  Vertical  Turret  Lathes  and  Boring  Mills  — Points  of  Importance  in  Design 
of  Chucks  and  Faceplates  — Special  Fixtures  for  Holding  Irregular  Work 


IN  OUR  previous  articles  we  have  described  methods 
of  handling  work  on  turret  and  engine  lathes. 
These  machines  are  used  for  work  up  to  16  or  18 
in.  in  diameter,  and  occasionally  for  pieces  of  even 
larger  size.  For  heavy  work  of  large  diameter,  and 
even  for  some  kinds  of  work  of  comparatively  small 
diameter,  the  vertical  turret  lathe  and  vertical  boring 
mill  are  more  suitable.  One  of  the  principal  reasons 
for  this  fact  is  the  difficulty  experienced  in  chucking 
large  and  heavy  work  on  the  horizontal  type  of 
machines. 

It  is  necessary  to  discuss  the  relative  merits  of 
vertical  and  horizontal  types  of  machines  for  boring, 
turning  and  facing,  as  the  field  of  one  overlaps  that  of 
the  other  to  some  extent,  so  that  it  becomes  largely 
a matter  of  the  selection  of  a machine  most  suited  for 
a given  piece  of  work.  Speaking  generally,  the  vertical 
turret  lathe  and  vertical  boring  mill  are  suited  to  heavy 
work  requiring  the  removal  of  considerable  stock. 
Machines  of  this  type  are  very  powerful  and  adapted 
to  heavy  cutting  with  corse  feeds.  The  tools  and 
fixtures  for  vertical  boring  mills  bear  a strong  family 
resemblance  to  those  used  on  turret  lathes;  they  are, 
however,  considerably  heavier  and  capable  of  with- 
standing greater  pressures. 

There  are  several  types  of  vertical  boring  machines, 
differing  from  each  other  in  their  general  details  of 
construction.  One  of  these  types  is  the  vertical  turret 
lathe,  another  the  vertical  boring  mill,  another  the 
multiple-spindle  semi-automatic  chucking  machine.  The 
first  of  these  approaches  the  horizontal  machine  most 
closely  in  its  general  features  of  construction.  The 
application  of  tools  is  also  quite  similar,  although  there 
are  distinct  points  of  difference.  In  order  that  the 
designer  may  understand  the  general  details  of  con- 
struction of  vertical  turret  lathes  and  boring  mills,  a 
diagram  of  each  type  is  shown  in  Fig.  387.  These 
diagrams  are  not  intended  to  reveal  details  of  the 
machines,  but  only  to  show  general  points  in  construc- 
tion. 

The  diagram  at  A shows  a vertical  turret  lathe 
having  a heavy  table  B in  which  chuck  jaws  are 
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mounted.  The  turret  C has  five  sides  and  is  located  on 
a vertical  slide  D.  The  saddle  E slides  horizontally 
along  the  guides  F,  a positive  stop  being  provided  for 
determining  the  central  position  of  the  saddle.  The 
turret  slide  is  so  mounted  that  it  can  be  swiveled  to  an 
angle  of  45  deg.  on  either  side  of  the  center  line,  thus 
adapting  it  for  angular  work.  The  sidehead  G is  of 
very  heavy  construction,  and  is  located  on  a vertical 
slide  H.  A four-sided  turret  toolpost  K is  provided 
with  slots  for  holding  tools. 

The  speeds  are  obtained  through  a transmission  gear 
case  and  clutches  quite  similar  to  the  type  used  for 
automobiles.  A wide  range  of  feeds  is  obtainable 
through  a gear  box  conveniently  located.  The  neces- 
sary changes  can  be  made  rapidly,  and  suitable  mark- 
ings enable  the  operator  to  know  just  what  feeds  he  is 
using.  The  slides  have  power  rapid  traverse  in  order 
to  assist  in  setting  for  various  positions.  Diameter 
readings  are  obtained  by  means  of  graduated  slides, 
micrometer  dials  and  observation  stops  arranged  so 
that  they  can  be  conveniently  read  by  the  operator. 
The  machines  are  capable  of  the  heaviest  kind  of  cut- 
ting on  steel  and  a very  high  degree  of  accuracy  can 
be  obtained.  Machines  of  this  type  are  made  in  capaci- 
ties ranging  from  24  to  54  in.  in  diameter. 

The  vertical  boring  mill  at  L is  similar  in  general 
construction  to  the  vertical  turret  lathe  just  described, 
except  that  there  is  no  sidehead  or  turret.  In  some 
cases  a special  slide  on  this  type  of  machine  is  fur- 
nished with  a five  or  six-sided  turret,  but  this  is  not 
standard  on  all  types  of  machines.  The  points  of  differ- 
ence between  the  vertical  turret  lathe  and  vertical 
boring  mill  can  be  readily  appreciated  by  a reference 
to  the  illustration.  The  table  M is  provided  with  chuck 
jaws  and  T-slots  for  holding  fixtures  when  necessary. 
The  toolslides  N and  0 are  held  in  saddles  P and  Q, 
which  are  adjustable  along  the  horizontal  guides  R and 
S.  Occasionally  both  heads  are  arranged  so  that  they 
can  be  swiveled  through  an  arc  of  about  45  deg.  Stand- 
ard too’holders  with  forged  tools  of  suitab'e  shape  are 
located  in  a hole  in  the  lower  end  of  each  toolslide.  A 
positive  means  of  clamping  and  locating  is  provided. 
Rapid  power  traverse  of  toolslides  and  saddle  is  given, 
to  avoid  the  necessity  for  long  and  tedius  hand  adjust- 
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ments.  A wide  range  of  speeds  and  feeds  is  obtainable 
through  a transmission  case,  clutch  and  gear  box. 

These  two  types  of  machines  are  the  only  ones  for 
which  we  shall  consider  tooling  methods.  The  multi- 
spindle semi-automatic  chucking  machine  requires 
special  study,  and  as  this  work  is  somewhat  specialized 
we  do  not  feel  justified  in  going  into  the  subject  in 
detail.  In  general,  the  principles  which  we  have  men- 
tioned and  the  methods  described  will  apply  to  all 
varieties  of  turning  and  boring  machines,  with 
modifications  to  suit  the  different  types. 

The  method  of  holding  work  on  boring  mill  tables  is 
of  interest,  and  while  the  chuck  and  jaws  are  similar 
to  those  used  on  a horizontal  turret  lathe,  the  applica- 
tion of  fixtures  to  the  table  is  somewhat  different.  Fig. 
888  shows  a perspective  .view  of  a boring  mill  table  at 
A.  This  example  has  a three-jaw  universal  chuck  built 
into  the  table.  The  jaws  B are  held  down  on  sub-jaws 
F by  means  of  bolts  shown  at  C and  D.  The  table 
itself  is  slotted  in  a number  of  places,  as  indicated  at 
K and  L,  in  order  to  facilitate  clamping  work  or  attach- 
ing fixtures.  The  center  hole  in  the  table  is  often  used 
for  obtaining  the  correct  position  of  the  fixture  by 
using  a locating  plug  in  the  hole. 

The  jaw  arrangement  is  rather  unusual,  as  each  sub- 
jaw F is  so  constructed  that  its  under  side  meshes  with 
a scroll  ring  operated  by  a pinion.  The  movement  of 
the  jaws  is  obtained  by  using  a socket  wrench  op  the 
square  head  of  the  operating  shaft  H.  Three  of  these 
shafts  are  located  in  the  table  so  that  they  are  easily 
accessible.  Through  the  scroll  ring  the  jaws  are 
operated  uniformly,  but  there  is  also  an  independent 
movement  of  each  jaw  obtainable  by  means  of  the 
screw  G.  This  movement  is  convenient  when  chucking 
irregular  work,  as  it  allows  the  jaws  to  be  set  in  differ- 
ent positions  from  the  center,  yet  at  the  same  time 
they  can  be  operated  with  a universal  movement. 

The  top  of  each  jaw  is  grooved  deeply  across  its 
face,  so  as  to  allow  various  settings  of  standard  jaws. 
To  keep  the  scroll  ring  covered  and  prevent  chips  from 
clogging  the  mechanism  of  the  chuck,  the  sub-jaws  are 
very  long  so  that  protection  is  assured  at  all  times.  The 
amount  of  movement  of  the  sub-jaws  is  small,  the  top 
jaws  being  set  in  whatever  position  may  be  required 
for  holding  a given  diameter  of  work.  The  detail  illus- 
trates the  method  of  clamping  the  top  jaws  to  the  sub- 
jaws. 

It  must  be  remembered  that  the  vertical  turret  lathe 
or  boring  mill  has  a table  of  large  diameter,  and  it  is 
therefore  of  great  importance  that  it  should  be  rigid 
and  capable  of  withstanding  a great  deal  of  pressure 
during  the  cutting  action.  The  sectional  view  through 
the  spindle  shows  the  table  A,  on  the  under  side  of 
which  is  a large  bevel  ring  gear  N driven  by  a pinion 
O.  The  table  is  attached  to  a spindle  having  a conical 
bearing  seat  P,  which  not  only  stabilizes  the  table  but 
provides  an  ideal  bearing  surface.  The  hole  Q in  the 
center  of  the  table  is  useful  in  locating  fixtures  or 
bushings.  A filler  plug  R is  placed  as  shown,  in  order 
to  prevent  chips  and  dirt  from  working  down  into  the 
moving  parts  of  the  machine. 

Fixtures  used  on  vertical  boring  mills  are  for  the 
most  part  simple  in  design,  although  exceptional  cases 
may  require  a fixture  more  or  less  elaborate,  according 
to  the  nature  of  the  work.  Such  matters  as  the  produc- 
tion required  and  the  number  of  pieces  which  are 
machined  in  each  lot  have  an  effect  on  the  design  of 
fixtures.  A great  deal  of  work  which  is  handled  on 


boring  mills  is  put  through  the  factory  in  compara- 
tively small  lots,  say  twenty-five  or  fifty  pieces  at  a 
time.  When  fixtures  are  required  for  work  of  this  kind, 
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it  is  necessary  to  make  them  so  that  they  will  with- 
stand rough  handling  and  a considerable  amount  of 
wear  on  the  various  finished  surfaces. 

General  matters  connected  with  the  design  are  much 
the  same  as  those  which  have  been  previously  men- 
tioned on  the  subject  of  turret  lathe  fixtures.  The 
only  difference  is  in  the  size  of  the  parts,  which 
naturally  require  heavier  fixtures  and  those  capable  of 
withstanding  more  severe  usage.  The  following  points 
must  be  considered  in  the  design : 

(1)  The  location  of  the  work  is  of  primary  impor- 
tance, whether  it  is  the  first  setting  of  a piece  of  rough 
work  or  another  setting  in  which  the  piece  must  be 
located  from  a previously  finished  surface.  Points  of 
location  and  surfaces  on  which  the  work  rests  should 
be  made  in  such  a way  that  they  can  either  be  trued  up 
readily  to  preserve  the  accuracy  or  replaced  by  other 
units  when  worn. 

(2)  The  rigidity  and  driving  power  of  fixtures  used 
for  this  kind  of  work  is  of  supreme  importance,  as  the 
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cuts  which  are  taken  are  heavy  and  there  must  be  no 
vibration  if  first-class  work  is  to  be  obtained.  Even 
when  work  is  held  in  chuck  jaws,  the  shape  of  the  work 
and  the  amount  of  material  which  is  to  be  removed  may 
make  it  necessary  to  provide  additional  means  of  hold- 
ing and  driving,  in  order  to  withstand  the  excessive 
pressure  resulting  from  the  cut.  There  is  an  old  story 
told  of  a manufacturer  of  vertical  boring  mills;  when 
asked  how  many  machines  one  man  could  run  he  re- 
plied that  “It  takes  two  men  to  run  one  machine,  one 
man  to  operate  the  machine  and  the  other  to  carry 
away  the  chips.”  While  we  must  admit  that  this 
statement  is  somewhat  exaggerated,  it  illustrates  the 


FIG.  389.  METHODS  OF  HOLDING  WORK  IN  CHUCK  JAWS 

point  and  indicates  the  tremendous  power  and  produc- 
tion possibilities  of  these  machines. 

(3)  Economy  in  the  design  of  fixtures  for  vertical 
turret  lathes  should  be  carefully  studied,  as  the  fixtures 
are  often  so  large  that  the  cost  of  patterns  and  cast  iron 


alone  may  be  excessive,  unless  considerable  thought  is 
given  to  the  design.  Another  point  in  this  connection 
is  that  the  large  size  of  the  fixtures  makes  them  some- 
what awkward  to  machine,  and  it  may  be  better  to  make 
them  in  several  units,  rather  than  to  use  a single  cast- 
ing of  large  size  which  would  be  difficult  to  machine. 
The  methods  of  clamping  do  not  generally  require  much 
of  a special  nature,  but  the  necessity  for  holding  the 
work  rigidly  makes  it  obligatory  to  use  clamps  to  which 
sufficient  pressure  can  be  applied. 

(4)  Convenience  and  the  accessibility  of  various 
movable  parts  on  the  fixture  are  quite  important,  and 
should  be  studied  with  care  when  designing.  Locating 
points  should,  if  possible,  be  arranged  so  that  they 
can  be  seen,  even  if  it  is  necessary  to  core  openings  in 
the  side  of  the  fixture  to  allow  the  operator  to  look 
through  and  see  where  he  is  placing  the  work.  The 
method  of  setting  up  a piece  in  the  fixture  should  be 
such  that  it  will  be  as  convenient  for  the  operator  as 
possible.  Certain  kinds  of  irregular  work  may  require 
a fixture  having  a latch  which  can  be  swung  to  one  side 
when  placing  the  work  in  position.  When  anything  of 
this  kind  is  necessary,  the  direction  in  which  the  latch 
swings  should  be  such  that  the  accidental  starting  of 
the  machine  will  not  cause  the  swinging  member  to 
come  in  contact  with  the  sidehead  or  some  other  por- 
tion of  the  machine  and  cause  breakage.  The  pivot 
should  be  so  placed  as  to  avoid  any  trouble  of  this  sort. 

(5)  The  removal  of  chips  from  fixtures  often  causes 
trouble,  unless  proper  provision  is  made  so  that  they 
can  be  readily  swept  out.  A pot  fixture,  for  example, 
may  be  excellent  for  holding  the  work;  but  if  it  is  so 
constructed  that  it  will  soon  fill  up  with  chips,  it  will 
cause  much  loss  of  time  in  manufacturing.  Cored  open- 
ings can  usually  be  provided  so  that  chips  will  fall  out 
by  themselves.  The  experienced  designer  takes  these 
points  into  consideration  when  making  up  a tool,  no 
matter  whether  it  is  for  a jig,  cutter  or  fixture. 

(6)  The  accuracy  of  the  finished  product  may  often 
effect  the  design  of  the  fixture;  hence,  the  tool  engineer 
must  consider  this  in  the  early  stages  of  the  design. 
For  important  surfaces  which  are  to  be  machined  in 
accurate  relation  to  each  other,  the  tool  equipment 
must  be  designed  with  this  point  in  mind.  In  the  loca- 
tion of  the  work,  also,  the  matter  must  be  considered 
and  proper  methods  of  clamping  and  locating  used. 

Holding  Work  in  Chuck  Jaws 

A great  deal  of  the  work  done  on  the  machines  of  the 
types  just  mentioned  is  held  by  means  of  standard  or 
special  chuck  jaws.  We  have  previously  shown  a 
number  of  applications  of  chuck  jaws  to  turret  lathe 
work,  and  many  of  the  points  in  design  mentioned  there 
are  equally  important  for  jaws  used  in  holding  work 
on  boring  mills.  One  point,  however,  which  is  quite 
different  is  the  fact  that  the  work  is  held  in  a horizon- 
tal plane,  so  that  it  is  only  necessary  to  lay  it  down  in 
the  chuck  jaws  in  the  proper  position,  its  own  weight 
keeping  it  in  place  while  the  jaws  are  being  tightened. 

There  are  exceptional  cases  when  work  is  of  such 
shape  that  it  requires  a special  chucking  device  on  the 
turret,  but  these  cases  are  rare  and  can  usually  be 
solved  by  a designer  of  average  intelligence.  Standard 
chuck  jaws  can  often  be  used  for  holding  work,  unless 
it  is  of  peculiar  shape  or  would  not  permit  the  tool  to 
pass  over  the  surface  to  be  machined  if  standard  jaws 
were  used. 

In  Fig.  389  are  shown  a number  of  examples  of 
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standard  and  special  chuck  jaws  in  their  application  to 
various  pieces  of  work.  In  the  example  A the  work 
rests  on  the  surface  B of  a standard  jaw,  and  is  held 
by  the  outside  as  shown  at  C.  Since  this  piece  of  work 
is  to  be  bored  and  faced,  as  indicated  by  the  arrows,  it 
is  clear  that  these  jaws  can  be  used  for  holding  so  that 
nothing  special  will  be  required. 

In  the  example  D the  work  rests  on  a standard  jaw 


chuck  jaws,  as  these  would  need  to  be  made  very  high 
in  order  to  grip  the  piece  securely.  The  fixture  B is 
substantially  made  of  cast  iron  and  located  on  a plug  C 
which  fits  the  center  hole  in  the  boring  mill  table.  The 
outside  diameter  of  the  drum  is  19  in.  when  finished. 
The  drum  slips  over  the  central  portion  of  the  fixture 
and  rests  on  three  hardened  plugs  D,  spaced  equi- 
distantly  under  the  flange. 


at  E,  being  gripped  by  the  inside  as 
shown  at  F..  The  work  which  is  to 
be  done  is  facing  the  upper  surface 
and  turning  the  outside  diameter,  as 
indicated  by  the  arrows.  If  set  up  in 
the  manner  shown,  the  outside  turn- 
ing tools  could  not  be  used  without 
running  into  the  jaws.  It  is  not  by 
any  means  necessary,  however,  to  pro- 
vide special  jaws,  as  raising  blocks  can 
be  placed  under  the  rim  of  the  work, 
thus  providing  clearance  between  1'? 
jaw  and  the  work  so  that  the  tools  can 
pass  by.  Another  method  of  holding 
a piece  of  work  in  order  to  allow  clear- 
ance for  the  tool  is  shown  at  G. 
Hardened  buttons  H are  placed  in  the 
bolt  holes  of  the  jaws,  and  the  work 
re3ts  on  these  buttons. 

The  work  shown  at  K is  a large 
pulley  which  is  machined  on  the  out- 
side, the  two  rims,  the  hub  and  the 
hole.  In  order  to  hold  the  rim  so  that 
these  surfaces  can  be  finished  in  one 
setting,  a special  form  of  jaw  L is 
used.  This  jaw  is  cut  out  in  V-form,  as 
shown  at  M,  so  that  it  grips  the  in- 
side of  the  flange  and  at  the  same 
time  locates  it  in  a vertical  direction. 
The  example  shown  at  N also  requires 
the  use  of  special  chuck  jaws  on 
account  of  the  shape  of  the  work.  The 


FIG.  390  (LEFT).  VERTICAL,  TURRET  LATHE  FIXTURE  FOR  DRUM.  FIG.  391 
(RIGHT).  PIN  CHUCK  FOR  ELECTRICAL  UNIT 


jaw  is  made  so  that  it  grips  the  piece  at  the  point  0,  A central  location  for  the  work  is  obtained  by  the 
and  the  flange  rests  on  a hardened  stud  P on  top  of  the  use  of  setscrews  E and  F which  are  fixed  in  position. 


jaw. 

It  must  be  remembered  that  the  chucks  on  these 
machines  are  very  powerful,  and  that,  therefore,  care 
must  be  used  in  gripping  the  work  so  that  it  is  not  dis- 
torted and  thrown  out  of  shape  by  the  pressure  of  the 
jaws.  Special  methods  may  be  necessary  for  thin  work, 
in  order  to  prevent  trouble  being  caused  by  distortion. 
Other  points  in  connection  with  the  design  of  chuck 
jaws  have  been  fully  treated  in  our  previous  articles. 
Cases  which  require  special  treatment  can  usually  be 
handled  by  an  application  of  principles  which  have  been 
mentioned. 

It  is  very  necessary  to  make  fixtures  for  vertical 
turret  lathes  and  vertical  boring  mills  of  a substantial 
nature,  so  that  they  will  withstand  the  heavy  cutting 
action.  Not  only  must  the  fixtures  be  made  strongly, 
but  the  method  of  holding  the  work  must  be  such  that 
the  latter  will  not  turn  or  change  its  position  when 
heavy  cutting  is  necessary.  Certain  kinds  of  work  are 
of  such  a nature  that  they  cannot  be  readily  held  in 
chuck  jaws,  and  when  such  a part  is  encountered  a 
fixture  must  be  designed  expressly  for  it.  An  example 
of  this  kind  is  shown  in  Fig.  390,  in  which  the  work  A 
is  a large  cast-iron  drum  which  is  to  be  machined  on 
the  top,  outside  diameter  and  the  flange.  On  account 
of  the  shape  of  the  work  it  cannot  be  held  easily  in 


They  are  not  disturbed  when  setting  up  the  work  on 
the  fixture;  but  the  setscrews  G are  easily  accessible, 
and  they  are  tightened  by  the  operator  with  a wrench. 
It  will  be  seen  that  the  principle  used  here  is  similar 
to  others  which  have  been  described  in  connection  with 
fixtures  for  horizontal  turret  lathes. 

A point  of  importance  is  the  shape  of  the  setscrews 
used.  The  cone-point  type  is  unsuited  to  work  of  this 
kind,  as  it  is  very  difficult  to  set  up  this  type  of  screw 
with  sufficient  pressure  so  that  it  will  withstand  the 
vibrations  produced  by  the  heavy  cutting  action.  A 
cup-point  screw  like  that  shown  in  detail  at  H will  give 
much  better  results,  as  considerably  more  than  a point 
contact  is  obtained  from  this  variety.  On  short  cuts 
which  do  not  require  the  removal  of  a great  deal  of 
stock,  a cone-point  screw  may  answer  the  purpose,  but 
for  general  use  a cup  point  is  much  superior  as  its  con- 
tact with  the  work  is  so  much  greater. 

Fixtures  used  for  vertical  boring  mills  are  frequently 
very  simple.  Oftentimes  some  of  the  work  required  in 
finishing  the  fixtures  can  be  done  on  the  boring  mill 
table,  which  is  of  course  an  advantage,  as  it  is  then 
certain  that  the  fixture  will  run  perfectly  true  with 
the  table.  Patterns  used  for  large  fixtures  are  gen- 
erally simple  and  they  are  not  finished  carefully  in  the 
majority  of  cases.  In  order  to  prevent  cracks  and 
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ruptures  of  the  castings,  all  fillets  should  be  made  large. 

Many  cases  are  found  in  which  it  is  necessary  to 
hold  a piece  of  work  by  an  inside  cored  surface,  in  order 
that  the  piece  may  be  finished  true  and  concentric  with 
the  inside.  The  last  example  showed  a simple  method 
for  holding  work  of  this  nature,  but  the  shape  of  the 
piece  itself  made  it  possible  to  use  a type  of  fixture 
which  cannot  always  be  adapted  to  inside  holding.  Fig. 
391  shows  an  electrical  unit  A,  the  inside  surface  of 
which  B is  cored  out,  yet  it  is  not  possible  for  the 
operator  to  use  a wrench  to  tighten  setscrews  as  in  the 
preceding  instance.  A simplified  form  of  expanding  pin 
chuck  was  therefore  designed  for  this  particular  cast- 
ing. 

The  body  C is  located  on  a plug  D in  the  center  hole 
of  the  boring  mill  table.  Six  pins  E are  spaced  in 
suitable  positions  to  give  stability  to  the  work  and  grip 
it  from  the  inside.  The  pins  in  each  tier  are  placed 
120  deg.  apart  and  their  inner  ends  come  in  contact 
with  angular  surfaces  F and  G on  the  two  cams  H and 
K.  The  latter  cam  is  threaded  to  receive  the  end  of  the 
operating  bolt  L.  A coil  spring  M is  placed  between 
the  two  cams.  A socket  wrench  used  on  the  end  of  the 
bolt  N operates  the  mechanism,  thus  moving  the  pins 
outward  as  much  as  is  necessary  to  hold  the  work 
firmly.  When  the  operating  screw  is  loosened,  the 
springs  in  the  pin  sockets  release  the  pins,  thus  allow- 
ing the  work  to  be  removed. 

A principle  of  a similar  kind  can  be  used  on  work 
where  it  is  not  possible  to  place  a wrench  on  top  of  the 
fixture  as  in  this  case.  Other  means  for  operating  the 
rama  must  be  devised.  Occasionally  this  is  done  by 
means  of  bevel  gears  and  a socket  wrench  with  a long 
handle  extending  beyond  the  edge  of  the  table.  Several 
methods  are  possible  and  the  nature  of  the  work 
governs  the  type  of  device  found  most  useful. 

Wants  Standard  Tapers 

By  C.  Franklin  Rothera 

Head  of  Machine  Department,  Quincy  Industrial  School 

While  discussing  standardization  of  tapers,  will  some 
one  please  consider  the  poor  teacher  of  related  mathe- 
matics for  the  machine  shop?  Many  times  have  I 
fervently  prayed  for  one  standard  taper,  preferably 
the  Jarno.  I respectfully  invite  the  gentleman  who 
did  not  believe  in  standardization  to  endeavor  to  answer 
the  queries  of  my  pupils  as  to  the  reason  for  the 
differences  in  the  tapers  per  foot  of  the  Morse  taper. 
Also  why  the  Brown  & Sharpe  unaccountably  jumps 
from  the  good  standard  of  half-inch  per  foot  to  0.5161 
in.  per  foot  in  the  No.  10. 

I feel  rather  small  when  I have  to  confess  to  them 
that  it  seems  like  the  perpetuation  of  an  error,  as  also 
does  the  great  diversity  of  the  Morse  tapers.  These 
differences  do  not,  and  cannot,  give  the  boys  entering 
the  machine  trade  a very  exalted  notion  of  the  men- 
tality of  the  heads  of  the  trade. 

I believe  that  standardization  of  tapers  should  come, 
and  quickly,  with  the  Jarno,  for  standard. 


Selling  a Tough  Customer 

By  Hiram  Strong 

When  I took  the  Western  territory  for  H.  & N. 
turret  lathes,  the  fellow  who  had  been  there  for  fifteen 
years  told  me  there  were  two  places  I'd  better  stay 
away  from  if  I wanted  to  save  doctors’  bills.  He’d 
been  thrown  out  so  many  times  he  had  callouses  on 
his  disposition  and  no  sales  to  show  for  his  pains. 

One  of  these  places  was  the  big  Jones  Brothers  plant 
where  they  should  have  been  using  twenty  of  our 
largest  machines.  Bill  Jones  who  did  the  buying  was  a 
profane  sort  of  a cuss  who  took  delight  in  browbeating 
a salesman  if  he  would  stand  for  it,  but  he  was  a 
capable  manager  and  bang-up  mechanic  just  the  same. 

Well,  my  disposition  has  had  to  stand  some  pretty 
rough  treatment  and  it’s  still  about  as  healthy  as  it 
ever  was,  so  I decided  I’d  see  what  I could  do  out  there. 

I got  precious  little  satisfaction  out  of  the  first  ten 
or  fifteen  visits  I made  but  after  that  it  got  so  Bill 
Jones  got  used  to  seeing  me.  When  I’d  come  in  he’d 
say,  “Well,  got  a chip  on  your  shoulder,  this  morning?” 
I’d  say,  “No,  but  I’ll  put  one  there  if  you  want  to  knock 
it  off.”  We  had  a lot  of  fights  but  finally  I got  a chance 
to  figure  on  a new  job  to  use  four  of  our  big  machines. 

I put  in  my  figures  and  you  can  gamble  I was  pretty 
sure  they  were  right. 

He  looked  over  the  figures.  Then  he  burst  out, 

“You  know  d well  you  can’t  do  that !”  I came  right 

back  at  him  with,  “I  know  d well  I can.”  Well, 

he  fussed  and  fumed  until  finally  I said,  “What  are 
you  arguing  about?  It’s  up  to  me  to  worry  about  that 
performance,  not  you.  Put  it  in  writing  if  you 
want  to.” 

At  last  he  told  me  to  go  ahead  and  put  in  the  four 
machines  so  he  could  prove  I was  a liar.  That  was 
all  I wanted.  When  they  came  they  had  been  run  in 
and  tested  until  they  were  as  smooth  as  grease  and  I 
had  the  best  two  demonstrators  from  our  shop  to  run 
them.  I insisted  that  the  Jones  people  get  four  days’ 
work  piled  up  around  those  four  machines  so  there 
wouldn’t  be  any  hitches  and  then  we  started. 

Things  got  going  pretty  good  by  afternoon  of  the 
first  day  and  the  word  got  around  the  shop  that  some- 
thing was  doing.  Next  day  we  did  some  better  and 
Bill  Jones  was  down  there  with  a stop  watch  dancing 
around  from  one  machine  to  another  and  looking  sort 
of  upset.  I kept  away  from  him  until  we  were  all 
through  and  checked  up  and  could  prove  we  had  done 
20  per  cent  better  than  my  figures.  Then  I sent  in 
my  card. 

He  called  me  in  and  before  I could  get  out  a word  he 
said,  “Huh,  come  up  here  to  say  ‘I  told  you  so’  haven’t 
you?”  “Yes,”  I said,  “I  have;  what  about  it?”  "You’re 
all  right,”  he  replied,  “I  didn’t  think  you  could  do  it, 
but  I take  my  hat  off  to  you,  those  machines  stay  and 
I’ll  want  some  more  before  long.” 

I’ve  never  had  any  trouble  getting  orders  out  of  that 
plant  since,  but  can  you  imagine  my  chances  if  I 
hadn’t  made  good  on  that  job? 
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Features  of  the  Reo  Apprentice  System 

The  Knowledge  That  Many  Reo  Executives  Are  Graduates 
Acts  as  an  Incentive  to  Earnest  Effort 


SPECIAL  CORRESPONDENCE 


COURSES  in  apprentice  training  vary  in  many 
shops  and  it  can  be  said  that  their  success  de- 
pends largely  upon  the  attitude  of  the  officers 
of  a company  toward  the  work.  Where  the  training 
course  is  installed  because  it  seems  necessary  in  order 
to  get  boys,  or  because  it  seems  the  fashion,  as  in  some 
cases,  it  is  apt  to  be  perfunctory  and  can  hardly  reach 
its  maximum  value. 

One  of  the  outstanding  features  of  the  apprentice 
system  at  the  Reo  Motor  Car  plant  in  Lansing,  Mich., 
is  the  great  personal  interest  taken  in  it  by  the  officials 
of  the  company.  R.  H.  Scott,  vice-president  and  gen- 
eral manager,  H.  T.  Thomas,  chief  engineer,  and  H.  C. 
Teel,  factory  manager,  served  full  time  as  apprentices. 
A.  A.  Lauzun,  general  superintendent,  and  George 
Rosa,  toolroom  superintendent,  both  well-known  execu- 
tives, served  their  apprenticeship  under  Mr.  Teel  and 
nearly  all  the  division  superintendents  and  many  of  the 
foremen  were  also  apprentices. 

With  such  examples  of  possible  advancement  to  look 
forward  to,  such  evidence  that  men  who  really  learn 
the  trade  are  sought  after  by  the  management  for  re- 
sponsible positions,  it  is  little  wonder  that  the  appren- 
tices are  enthusiastic  and  interested  in  their  work. 

There  are  three  courses  of  study,  each  designed  to 
meet  specific  conditions.  The  first  or  junior  appren- 
ticeship course  takes  boys  from  16  to  20  years  of  age 
and  with  schooling  from  the  eighth  to  the  eleventh 
grades.  This  is  a three-year  course  and  includes 
machinists’  work,  toolmaking,  tool  and  jig  designing 
and  drafting.  Ninety  per  cent  are  taking  the  machinist 
course. 

The  senior  course  takes  men  21  years  or  over,  all 
returned  soldiers  or  sailors  coming  in  this  class.  This 
is  a two-year  course  and  covers  the  same  subjects  as 
the  junior  course.  High  school  graduates  under  21 
years  form  a third  class,  with  a 24-year  course  on  the 
same  subjects  as  the  others.  Students  sent  by  the 


Federal  Board  for  Vocational  Education  come  under 
Class  II,  the  length  of  the  course  being  determined  by 
the  Federal  Board. 

Each  apprentice  has  a trial  period  of  three  months. 
If  things  are  mutually  satisfactory,  he  is  asked  to  sign 
an  agreement  to  serve  the  full  course  of  apprenticeship. 
Graduates  are  guaranteed  good  positions  with  the  Reo 
company,  although  they  are  of  course  free  to  go  else- 
where if  they  desire. 

Courses  in  the  trades  mentioned  vary  with  the  in- 
dividual. The  course  of  each  apprentice  is  outlined 
according  to  his  inclinations  and  ability.  Shop  work 
consists  of: 


Inspection  2 to  3 months 

Milling  machine  3 to  5 months 

Grinding  2 to  3 months 

Bench  2 to  3 months 

Motor  assembly  3 to  4 months 

Drafting  6 to  12  months 

Motor  test  

Chassis  test  

Drilling  2 to  3 months 

Gear  cutting  i 3 to  6 months 

Lathe  4 to  6 months 

Axle  assembly  2 to  3 months 

Final  assembly  3 to  6 months 

Toolroom  work  1 to  2 months 

Coupe  and  sedan  test  


The  vacant  spaces  have  times  which  vary  with  conditions  of  the 
work. 

The  present  apprentice  school  system  began  Oct.  1, 
1918,  and  is  an  outgrowth  of  an  older  course  that  was 
almost  wiped  out  by  enlistment  and  draft  during  the 
war.  The  founder  of  the  movement  is  H.  C.  Teel,  the 
factory  manager.  The  number  of  students  varies,  the 
maximum  number  which  can  be  accommodated  being 
200.  There  were  165  on  March  1,  1922.  The  classroom 
equipment  can  handle  twenty  students  each  half  day, 
the  average  being  15.2  per  class. 

The  training  shop  has  forty  machines  of  various 
kinds  for  instruction  purposes,  valued  at  approximately 
$10,000.  Figs.  1 and  2 give  some  idea  of  the  varied 
equipment  provided.  The  shop  also  acts  as  a sort  of 
reservoir,  apprentices  who  have  no  work  in  their  de- 


FIGS.  1 AND  2.  TWO  VIEWS  OF  THE  MACHINE  EQUIPMENT  OF  THE  SCHOOL  SHOP 
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FIG.  4.  A GROUP  OF  RBO  APPRENTICES 


partments  in  the  shop  return  to  the  training  shop  for 
further  instruction. 

The  text  books  used  are  “Palmer’s  Practical  Mathe- 


FIG.  3.  LEARNING  INSPECTION  AND  THE  USE  OF 
INSPECTION  GAGES 


matic8”  (4  vols.),  and  the  "American  Machinists’ 
Handbook.”  Twenty-six  special  lesson  sheets  on  the 
latter  have  been  prepared  to  show  the  boys  how  to  find 
data  in,  and  to  otherwise  use,  the  handbook  to  the  best 
advantage.  These  lessons  are  mimeographed  and  con- 
sist of  from  six  to  twenty  questions  on  various  sub- 
jects. The  solution  of  each  problem  is  placed  on  the 
blackboard  and  is  discussed  by  the  class. 

In  addition  to  the  regular  apprentice  course,  a 
night  school  is  held  in  the  apprentice  department  in 
connection  with  the  public  school  department  of  Lans- 
ing. This  covers  twenty  weeks. 

Interest  is  maintained  in  the  advanced  apprentices 
by  giving  them  opportunity  to  carry  work  through 
various  stages  and  to  make  designs  for  simple  jigs,  tools 
and  fixtures.  They  also  repair  machine  parts,  cut  gears, 
make  blueprints  from  their  own  tracings  and  machine 
parts  complete  in  the  apprentice  shop.  The  apprentices 


work  in  all  departments  of  the  factory,  and  have  the 
co-operation  of  all  shop  executives.  One  room  is  es- 
pecially equipped  for  instruction  on  automobiles,  and 
contains  motors,  axles,  transmissions,  electrical  equip- 
ment and  a complete  chassis  of  both  the  passenger  car 
and  the  speed-wagon. 

Careful  records  are  kept  of  each  boy’s  progress  and 
reports  are  sent  to  parents  or  guardians  every  three 
months.  Those  interested  in  the  boys  are  urged  to 
visit  the  plant  and  see  the  conditions  under  which  they 
work.  Records  of  apprentices  who  have  completed  the 
course  are  on  file  with  the  factory  superintendent,  the 
employment  superintendent  and  in  the  apprentice  de- 
partment. These  records  show  the  time  spent  in  each 
department  and  the  rating  in  each.  The  complete  rec- 
ord card  is  about  10  in.  square  and  has  room  for  a 
three-year  record  in  both  school  and  shop.  These 
records  make  it  possible  to  see  at  a glance  just  what 
each  boy’s  progress  has  been  from  start  to  finish. 

A good  idea  of  the  training  given  in  inspecting  and 
checking  both  rough  and  finished,  work  is  shown  in 
Fig.  3.  This  room  is  for  the  more  advanced  students, 
all  of  those  shown  being  ex-service  men.  Fig.  4 shows 
a group  of  125  apprentices  together  with  a few  instruc- 
tors, in  front  of  the  administration  building. 

Comparison  Chart  on  Screw  Threads 

The  Bureau  of  Standards  of  the  Department  of  Com- 
merce has  just  issued  a chart  entitled  “Graphic  Com- 
parison of  Screw  Thread  Pitches,”  which  is  now  ready 
for  distribution  to  anyone  interested.  Copies  of  this 
chart  may  be  obtained  by  addressing  the  bureau.  The 
chart  is  accompanied  by  a table,  which  shows  the  rela- 
tion between  English  and  metric  screw  thread  pitches. 
Measurement  of  an  English  screw  thread  is  ordinarily 
expressed  in  terms  of  the  number  of  threads  per  inch, 
while  in  the  case  of  metric  threads  the  same  thing  is 
expressed  in  terms  of  the  distance  from  one  thread  to 
the  next,  measured  parallel  to  the  axis;  that  is,  in 
terms  of  the  pitch.  In  this  chart,  a simple  method  has 
been  devised  for  finding  the  nearest  equivalent  to  one 
distance  in  terms  of  the  other.  The  table  is  provided 
to  give  extreme  values  which  cannot  be  conveniently 
shown  in  the  chart. 


Digitized  by  LaOOQie 


896 


AMERICAN  MACHINIST 


Vol.  56,  No.  24 


Molds  for  Aluminum  Castings 

Brass  Foundry  Practice  Modified  for  Light,  Brittle  Aluminum — Advantages  of  Green  Sand 
Cores — Die  Castings  Stronger — How  To  Test  Aluminum  Castings 

From  Sales  Department  Condensed  Data  Prepared  by  the  Technical  Department, 

Aluminum  Company  op  America 


ALUMINUM  can  be  cast  by  "the  same  general 
methods  used  in  the  casting  of  brass  and  bronze, 
L JL  but  with  certain  modifications  dependent  upon  its 
various  physical  properties.  The  purpose  of  the  fol- 
lowing information  is  to  point  out  where  these  changes 
in  method  should  be  made  and  to  state  in  general  what 
is  considered  the  best 
practice.  In  the  selection 
of  molding  sand  for  an 
aluminum  foundry  the 
texture  or  mechanical 
composition  of  the  sand  is 
much  more  important 
than  its  chemical  compo- 
sition. A good  molding 
sand  should  be  neither 
“close”  nor  “open.”  If  it 
is  too  fine  it  will  not  be 
free -venting  and  will, 
therefore,  prevent  the  es- 
cape of  air,  steam  and 
gases.  On  the  other  hand, 
it  should  not  be  too  coarse 
or  it  will  fail  to  give  a 
smooth  and  clean  surface 
to  the  casting. 

The  sand  most  gener- 
ally used  in  aluminum 
founding  is  Albany  00 
molding  sand.  The  clay 
in  this  sand  forms  such  a 
good  natural  bond  that  no 
artificial  binder,  such  as  flour,  treacle,  dextrin  or 
sulphite-lees,  is  needed.  All  that  is  necessary  is  to 
riddle  the  sand  through  a No.  4 sieve  to  remove  all  large 
foreign  substances,  to  moisten  it  and  to  thoroughly  mix 
it;  then  it  is  ready  for  use.  Just  enough  water  should 
be  added  to  the  sand  to  give  it  the  required  bond ; addi- 
tional water  only  obstructs  the  escape  of  the  steam 
generated  and  the  gases  given  off  by  the  molten  metal. 

No  specially  prepared  facing  sand  is  required.  When 
riddled  through  a sieve  ranging  in  size  from  No.  8 to 
No.  20,  depending  upon  the  casting  in  question,  the 
regular  molding  sand  makes  a good  facing  for  the  pat- 
tern. Additions  to  the  sand  for  the  purpose  of  forming 
a smoother  surface  for  the  mold  and  increasing  the 
bonding  qualitis  of  the  sand,  are  harmful,  for  they 
make  the  sand  impervious  to  steam  and  gases.  The 
practice  of  facing  the  pattern  with  good  sand  and  using 
almost  any  kind  of  sand  as  a filler-up  is  a bad  one.  The 
saving  realized  in  the  cost  of  sand  is  more  than  offset 
by  the  loss  in  defective  castings  due  to  poor  molds. 

The  usual  method  of  putting  the  new  sand  into  service 
is  to  add  small  quantities  of  it  at  frequent  intervals  to 
the  old  sand.  With  each  additional  use  the  molding 
sand  loses  some  of  its  bond.  The  molten  metal  drives 
off  the  water  and  kills  the  clay  which  comes  in  imme- 
diate contact  with  it.  The  water  bond  is  easily  replaced 


by  the  addition  of  more  water  each  time  the  sand  is 
used,  but  due  to  the  loss  of  clay,  a gradual  wastage  in 
the  strength  of  the  sand  takes  place.  The  sand  must 
then  be  revived  by  the  addition  of  new  sand,  and  so  a 
few  shovelfuls  of  the  new  molding  sand  are  thrown  into 
the  old  pile  of  sand  whenever  it  exhibits  signs  of  weak- 
ness. Inasmuch  as  sand 
tempers  best  when  it  is 
steaming,  water  and  new 
sand  are  usually  added 
immediately  after  the 
castings  have  been  shaken 
out. 

Careful  observation  of 
the  two  following  charac- 
teristics of  the  common 
aluminum  alloys  will  ob- 
viate most  of  the  troubles 
of  the  molder : Aluminum 
alloys  are  light,  for  iron 
or  brass  are  two  to  three 
times  as  heavy;  and  they 
are  brittle  or  “hot  short” 
at  temperatures  slightly 
below  the  melting  point. 
In  casting  aluminum  prac- 
tically every  modification 
of  the  usual  brass  foundry 
practice  is  attributable  to 
one  or  the  other  of  these 
reasons,  and  any  steps  tak- 
en which  provide  for  these 
peculiarities  are  in  the  right  direction.  A consideration 
of  the  first  characteristic  will  explain  why  certain  prac- 
tices in  ramming,  venting,  gating,  and  feeding  the  mold 
employed  in  brass  foundries  cannot  be  used  unmodified 
when  casting  aluminum.  Aluminum  is  so  light  that  it 
cannot  rid  itself  of  absorbed  gases  and  drive  off  the 
steam  as  readily  as  brass.  Observance  of  the  second 
characteristic  will  prevent  cracks  in  the  castings  due  to 
hard  cores  or  molds.  If  the  cooling  metal  when  in  its 
“hot  short”  condition  encounters  very  much  resistance 
to  further  shrinkage  it  will  almost  invariably  crack. 

Because  of  the  lightness  of  aluminum  alloys  the  mold 
may  be  made  in  a snap  flask  which  may  be  removed 
when  the  mold  is  completed.  The  sand  should  be 
rammed  as  lightly  as  is  consistent  with  safe  handling 
and  pouring  of  the  mold.  Additional  ramming  serves 
only  to  create  an  impervious  wall  which  will  prevent  the 
escape  of  the  imprisoned  air,  steam  and  gas,  forming 
blowholes,  and  producing  a rough  surface  to  the  casting 
because  the  metal  cannot  lie  close  to  the  mold.  Hard 
ramming  is  also  objectionable  as  it  prevents  the  mold 
from  giving  when  the  metal  shrinks,  for  it  must  be 
remembered  that  certain  parts  of  the  mold,  as  well  as 
the  cores,  are  called  upon  to  give  way  to  the  metal  in 
contraction.  To  help  the  mold  to  keep  its  shape  after 
the  flask  has  been  removed,  the  outside  of  the  mold  may 


ALUMINUM  IS  LIGHT  in  weight  and  is 
. brittle  at  a temperature  slightly  below 
the  melting  point.  Provision  for  these  two 
characteristics  will  obviate  many  of  the 
aluminum  molder’s  troubles. 

Molding  sand  should  provide  for  the  escape 
of  air,  steam  and  gases,  but  should  give  a 
smooth,  clean  surface. 

Chills  and  risers  prevent  sponginess  and 
cracks. 

A core  should  be  hard  at  ordinary  tempera- 
ture, but  should  soften  and  crush  with  in- 
tense heat. 

Small  die  castings  are  stronger  than  sand 
castings.  They  also  have  a greater  elonga- 
tion, more  accurate,  uniform  dimensions, 
smoother  surfaces;  and  can  be  produced  in 
large  numbers  at  a lower  cost. 
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be  rammed  fairly  hard,  but  the  hard  ramming  should 
never  extend  to  the  sand  immediately  adjacent  to  the 
pattern.  A close  adherence  to  the  principle  of  light 
ramming  will  probably  obviate  most  of  the  aluminum 
molder’s  troubles. 

The  mold  should  be  well  vented  for  the  same  reason 
that  the  sand  should  be  rammed  lightly.  In  the  case  of 
large  castings  especially,  the  minute  openings  resulting 
from  the  porosity  of  the  molding  sand  are  an  inade- 
quate outlet  for  the  steam  and  gases,  and  venting  must 
be  resorted  to.  For  small  castings  vents  are  often 
unnecessary. 

Low  Gates  and  High  Risers 

No  set  rules  can  be  laid  down  to  govern  the  number, 
size  and  location  of  gates,  for  each  particular  casting 
presents  a different  problem.  This  must  be  left  largely 
to  the  discretion  of  the  molder,  who  should  always  bear 
in  mind  the  two  characteristics  of  aluminum  alloys  be- 
fore mentioned.  One  or  two  general  suggestions,  how- 
ever, may  be  given.  A liberal  fillet  should  always  be 
employed  where  the  gate  connects  with  the  casting  in 
order  to  avoid  drawing  just  beneath  that  point.  If 
increasing  the  size  of  the  fillet  does  not  entirely  elimi- 
nate trouble  from  drawing,  the  gate  should  be  so 
located  that  the  unsound  part  of  the  casting  caused  by 
the  draw  will  do  the  least  amount  of  harm.  If  possible, 
it  is  also  good  practice  to  so  locate  the  gate  that  when 
the  mold  cavity  is  filled  with  metal,  the  length  of  the 
path  traveled  will  have  been  such  that  the  heavy  sec- 
tions will  have  filled  first  and  will  be  colder  than  the 
light  sections.  It  is  also  generally  true  that  the  gate 
should  enter  the  casting  at  a low  rather  than  high 
point,  for  less  air  is  imprisoned  in  the  mold  by 
gradually  rising  metal  than  by  falling  metal.  Due  to 
mechanical  difficulties,  however,  all  these  suggestions 
are  subject  to  a limited  application. 

Risers  are  usually  attached  to  those  parts  of  the 
casting  which  solidify  last.  The  parts  which  first 
solidify  draw  metal  from  the  larger,  slower-cooling  sec- 
tions, so  the  latter  sections  must  find  a source  of  supply 
sufficient  to  provide  metal  for  both  its  own  shrinkage 
and  that  of  the  smaller  fast-cooling  sections.  Risers 
are  constructed  to  create  such  a source  of  supply.  They 
must  be  so  located  and  of  such  a size  that  they  will 
remain  molten  longer  than  the  casting.  Otherwise, 
they  simply  act  in  the  same  way  the  small  sections  of 
the  castings  do,  and  draw  metal  from  the  large  section, 
making  matters  worse  rather  than  better.  If  possible, 
the  riser  should  enter  the  casting  at  its  highest  point' 
so  that  the  air  and  dross  may  be  forced  up  into  the 
riser  instead  of  being  trapped  in  the  casting.  By 
increasing  the  height  of  the  riser,  the  pressure  of  metal 
may  be  increased,  and  consequently,  sounder  and 
sharper  castings  will  result.  On  small  castings  risers 
are  seldom  necessary. 

Chills  may  also  be  used  as  a safeguard  against  injuri- 
ous shrinkage,  especially  in  large  castings  of  irregular 
section.  Where  light  sections  of  the  casting  join  heavy 
sections,  uneven  cooling  takes  place.  The  light  section 
cools  first  and,  in  cooling,  is  fed  with  metal  from  the 
still  liquid  heavy  section.  When  the  heavy  section 
finally  cools  it  draws  from  the  light  section,  causing 
sponginess  and  sometimes  cracks  in  the  junction  be- 
tween the  two.  To  correct  this  tendency  some  means  of 
artificial  cooling  must  be  adopted  which  will  make  the 
heavy  section  set  as  fast  as  the  light  section.  Chills 
are  used  for  this  purpose,  and  the  pieces  of  metal  are 


so  placed  in  the  surface  of  the  mold  that  they  will  come 
in  immediate  contact  with  the  heavy  section  of  the 
casting. 

It  will  thus  be  seen  that  chills  serve  much  the  same 
purpose  as  risers,  the  difference  lying  principally  in 
the  method  employed.  Risers  prevent  sponginess  and 
cracks  in  the  junction  between  two  sections  by  supply- 
ing the  larger  section  with  molten  metal  as  it  shrinks, 
while  chills  accomplish  the  same  result  by  making  the 
two  sections  cool  at  an  equal  rate.  Chills  are  also 
used  for  other  purposes.  They  are  often  employed  to 
give  a hard,  smooth  surface  to  certain  parts  of  the 
casting.  A harder  surface  than  is  usually  produced  is 
often  necessary  if  a part  of  the  casting  is  to  be  sub- 
jected to  unusual  wear,  while  a smooth  surface  often 
eliminates  machining. 

Cores  for  aluminum  castings  Bhould  be  made  as  soft 
as  is  consistent  with  safe  manipulation.  Because  of 
the  “hot  short’’  condition  of  alloys  at  high  tempera- 
tures, it  is  particularly  important  that  they  give  way 
to  the  shrinkage  of  the  cooling  metal.  A good  core 
should  be  hard  enough  to  be  safely  handled  at  ordinary 
temperatures,  but  should  soften  and  crush  when  sub- 
jected to  the  intense  heat  of  the  molten  metal,  since 
the  slightest  resistance  to  the  shrinkage  of  aluminum 
when  it  is  in  this  fragile  state,  will  usually  result 
disastrously. 

A good  core  sand  should  consist  of  a mixture  of 
sharp  sand  and  molding  sand  in  varying  proportions, 
held  together  by  some  such  binder  as  rosin,  flour  or 
core  oil.  The  sharp  sand  furnishes  good  venting  quali- 
ties to  the  mixture.  The  molding  sand  adds  strength 
to  the  cores  before  they  are  baked  and  produces  a 
smooth  surface  to  the  casting.  Rosin  is  probably  the 
best  binder  to  use,  for  on  coming  into  contact  with 
the  molten  aluminum  it  softens,  permitting  the  core 
to  give  as  the  casting  shrinks.  In  some  core  sands  a 
small  amount  of  flour  is  used  in  addition  to  the  rosin 
to  assist  in  binding  the  mixture  together  until  the  cores 
are  baked.  The  rosin  has  no  binding  power  until  it 
has  first  been  melted  and  then  allowed  to  harden.  Lin- 
seed oil  and  various  patented  core  oils  are  also  suc- 
cessfully used  as  binders  by  some  foundrymen. 

A sand  mixture  for  cores  that  will  crush  and  prevent 
cracking  is  composed  of  the  following  ingredients: 


Sharp  Sand 45  parts 

Molding  Sand 45  “ 

Powdered  Rosin 2 “ 

Flour  1 “ 


After  this  mixture  has  been  moistened  to  the  correct 
degree  of  dampness,  it  is  ready  for  use.  The  core 
should  be  rammed  lightly  and  should  be  freely  vented. 
This  precaution  is  more  important  in  the  construction 
of  the  cores  than  of  the  mold  proper  for,  unlike  the 
mold,  the  core  is  almost  completely  surrounded  by  the 
metal.  The  completed  core  should  be  sprayed  with 
molasses  water,  baked  in  an  oven  hot  enough  to  melt 
the  rosin  thoroughly,  and  then  given  a soapstone  wash 
to  secure  a smooth  finish. 

Green  sand  cores  are  molded  from  the  regular  sand 
which  is  used  for  the  mold  itself,  and  require  no  binder 
other  than  water.  They  are  skin  dried  with  a blow 
torch,  immediately  before  setting  in  the  mold.  At 
present  green  sand  cores  are  used  principally  for  large 
body  cores  in  casting  automobile  crankcases  and  oil 
pans.  With  proper  development  there  is  no  reason  why 
their  use  cannot  be  greatly  extended  to  such  parts  as 


Digitized  by  LaOOQie 


898 


AMERICAN  MACHINIST 


Vol.  56,  No.  24 


manifolds,  bearings,  flywheel  housings,  and  gear  cases. 
They  can  not  be  used  for  small  cores  of  intricate  shape 
for  ramming  up,  nor  in  places  where  the  core  print  sup- 
port is  limited  in  size  or  position. 

A comparison  of  the  costs  of  each  type  shows : 

Labor  of  ramming  and  redding  each  type  to  be  about 
the  same. 

A saving  in  the  case  of  green  sand  cores  due  to: 
Elimination  of  trucking  from  core  bench  to  rack,  to 
oven,  and  from  oven  to  cleaning  bench  and  to  stock 
racks;  elimination  of  baking;  elimination  of  binders 
other  than  water. 

Green  sand  cores  require  less  cleaning  and  patching 
and  can  be  handled  with  less  breakage. 

Loss  of  defective  green  sand  cores  is  about  one- 
quarter  that  of  dry  sand  cores. 

Green  sand  cores,  since  they  are  made  of  the  same 
material  as  the  mold,  have  an  equivalent  chilling  effect 
•which  promotes  ' uniform  solidification  of  the  metal. 
Baked  sand  cores,  on  the  other  hand,  have  but  a frac- 
tion of  the  heat  absorbing  power  of  green  sand,  there- 
fore induce  non-uniform  solidification  with  the  resultant 
shrinkage  crack. 

The  crushing  strength  of  green  sand  cores  is  from  1 
to  3 pounds  per  square  inch  or  about  1/100  that  of 
baked  sand  cores.  This  is  an  important  consideration 
in  connection  with  the  very  weak  condition  of  the 
metal  just  below  the  solidification  point  when  the  solid 
shrinkage  is  taking  place. 

The  green  sand  core  is  more  easily  knocked  out  with 
some  saving  in  cost  as  a result. 

Green  sand  cores  give  a fine  smooth  surface. 

Green  sand  cores  have  a few  disadvantages: 

The  breakage  percentage  of  green  sand  cores  in  the 
mold  if  not  carefully  set,  is  greater  than  that  of  baked 
sand  cores. 

Side  draw  boxes  are  generally  used  for  green  sand 
cores,  and  are  more  expensive  to  make  and  maintain 
than  the  rods  for  dry  sand  cores. 

The  design  for  a green  sand  core  box  is  usually  more 
intricate  than  that  for  dry  sand. 

Die  Casting 

The  art  of  die  casting  is  not  new.  For  many  years, 
zinc,  lead,  and  tin  have  been  successfully  cast  in  this 
manner.  Aluminum  die  castings,  however,  are  of  com- 
paratively recent  development.  A copper-aluminum 
alloy  is  most  frequently  used  with  copper  content  run- 
ning from  8 per  cent  to  10  per  cent. 

It  would  naturally  be  supposed  that  castings  made 
under  pressure  would  be  dense  and  homogeneous.  On 
fracture,  however,  it  is  found  that  only  the  surface 
or  skin  of  the  casting  is  dense  and  close-grained  while 
the  inner  structure  is  porous.  This  applies  particu- 
larly to  the  larger  castings ; smaller  ones  can  usually  be 
cast  very  satisfactorily.  Another  cause  of  trouble  has 
been  the  cracking  of  the  casting  due  to  resistance  to 
shrinkage  offered  by  the  metallic  cores,  but  this  trouble 
has  been  largely  removed  by  the  use  of  collapsible 
cores. 

When  properly  cast  and  when  too  large  castings  are 
not  attempted,  there  is  much  to  be  said  in  favor  of 
die  castings.  They  can  be  produced  in  large  numbers 
at  a lower  cost  than  sand  castings.  Their  dimen- 
sions are  more  accurate  and  uniform  than  similar 
castings  cast  in  sand.  In  addition,  the  surface  of  die 
castings  is  so  smooth  that  machining  may  often  be 
dispensed  with  where  it  ordinarily  would  be  necessary. 


Die  castings  are  also  stronger  than  sand  castings  and 
have  a greater  elongation.  Because  of  these  advantages 
indications  point  to  the  more  extensive  application  of 
die  casting  in  the  future  to  the  larger  scale  production 
of  small  parts. 

It  is  important  to  standardize  methods  of  testing 
aluminum  castings  in  order  that  results  obtained  in 
one  foundry  may  be  comparable  with  those  obtained  in 
another,  or  that  tests  made  one  day  may  check  up  with 
those  made  at  another  time.  The  test  specimen  recom- 
mended by  the  Society  of  Automotive  Engineers  and 
the  one  most  generally  used  is  a cast-to-size  bar  i in. 
in  diameter  at  the  breaking  section  and  filleted  to  a 
I in.  diameter  threaded  end.  The  fillet  should  not  be 
less  than  g in.  radius.  The  test  bar  should  be  cast 
in  sand,  the  use  of  chills  or  artificial  means  of  cooling 
is  prohibited.  The  gage  length  for  aluminum  should 
be  2 in.  The  ends  are  threaded  in  order  that  the  bar 
may  be  pulled  in  a self-centering  type  of  machine  which 
exerts  a straight  pull  on  the  bar. 

The  American  Society  for  Testing  Materials  recom- 
mends a similar  bar,  but  machined  to  size  rather  than 
cast  to  size,  in  order  that  the  diameter  at  the  breaking 
section  may  be  more  accurately  measured.  In  ordinary 
foundry  practice  the  increased  accuracy  of  the  test 
due  to  machining  the  breaking  section  and  threading 
the  ends  is  not  considered  sufficient  to  pay  for  the 
cost  of  machining,  and  so  the  test  bar  is  usually  cast 
to  size  and  pulled  in  wedge  grips.  Even  the  ideally 
designed  and  cast  test  specimen  is  not  without  its 
limitations,  for  it  can  only  be  expected  to  give  approxi- 
mate results  for  the  metal  in  the  casting  which  it  is 
supposed  to  represent. 

The  test  bar  checks  the  history  of  the  metal  up  to 
the  time  it  goes  into  the  mold.  It  gives  no  check 
whatever  upon  the  molding  variables,  except  when  the 
bar  is  attached  to  the  casting,  when  it  reflects  certain, 
but  not  all,  of  the  variables  and  in  addition  it  gives  no 
check  on  the  design  of  the  casting.  The  only  way  in 
which  to  secure  such  checks  is  to  cut  the  casting  up 
into  parts  and  take  test  specimens  from  each  part. 
Such  an  experiment  will  indicate  considerable  varia- 
tions in  the  physical  properties  of  the  different  parts, 
for  unless  molding  practice  and  design  are  perfect  the 
physical  properties  of  a casting  are  bound  to  vary  from 
point  to  point. 

These  variations  are  due  to  shrinkage,  gating  meth- 
ods, the  chilling  effect,  the  personal  element  in  foundry 
work  and  the  design.  When  it  is  understood  thoroughly 
to  what  an  extent  the  physical  properties  of  a casting 
are  subject  to  control  by  variations  in  the  melting  con- 
ditions, the  molding  practice  and  the  design,  a long 
step  will  have  been  taken  toward  a better  adaptation 
of  castings  to  the  purposes  for  which  they  are  intended. 

The  Foreman  and  Management 

By  A.  W.  Brown 

In  one  sense,  the  foreman  is  part  of  the  manage- 
ment; in  any  case  he  is  by  no  means  to  consider  the 
possibility  of  his  being  arrayed  against  it,  when  the 
interests  of  employers  and  workers  conflict  or  give 
signs  of  doing  so.  Having  power  delegated  from  above, 
he  should  not  consider  that  he  has  any  right  to  attempt 
exerting  it  upwards.  He  cannot  “run  with  the  hare 
and  chase  with  the  hounds”;  cannot  “be  all  things  to 
all  men”  or  “carry  water  on  both  shoulders.” 
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Devoted  to  the  exchange  of  information  on  useful  methods.  Its  scope  includes  all  divisions  of  the  machine  building  in- 
dustry, from  drafting  room  to  shipping  platform.  The  articles  are  made  up  from  letters  submitted  from  all  over  the  world. 
Descriptions  of  methods  or  devices  that  have  proved  their  value  are  carefully  considered  and  those  published  are  paid  for. 


Arbor  and  Toolblock  for  Facing 
Thrust  Washers 

By  K.  M.  Holt 

The  arbor  shown  in  the  accompanying  sketch  was 
used  for  facing  brass  alloy  thrust  washers  3i  in.  out- 
side diameter,  21  in.  inside  diameter  and  1 in.  thick. 


Washer 
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ARBOR  AND  TOOLBLOCK  FOR  PACINO  THRUST  WASHERS 

The  requirements  were  that  the  sides  should  be  flat 
and  parallel  with  one-quarter  of  a thousandth,  and  with 
a smooth  polished  surface. 

The  washers  were  made  from  castings  and  were  first 
bored  to  micrometer  size  and  faced  on  both  sides  in  a 
chuck,  leaving  them  approximately  0.010  in.  large  in 
respect  to  thickness.  They  were  then  turned  on  the 
outside  diameter  in  gangs  on  an  arbor. 

The  final  facing  arbor  A,  shown  in  the  sketch,  was 
centered  on  both  ends  and  one  end  tapered  to  fit  the 
lathe  spindle.  The  other  end  was  machined  as  shown. 
A cast-iron  expansion  bushing  B was  made  and  slotted 
in  four  places  as  shown  at  C.  A small  screw  pin 
was  tapped  into  the  arbor  to  prevent  the  expansion 
bushing  from  turning.  A hand  nut  D was  provided  for 
clamping.  The  outside  diameter  of  the  bushing  was 
turned  very  carefully  to  size  after  slotting  and  being 
expanded  slightly  on  the  arbor. 

A thrust  washer  was  passed  over  the  nut  and  bush- 
ing and  located  in  proper  positidn  by  means  of  the 
sliding  sleeve  E.  The  hand  nut  was  then  tightened  to 
clamp  the  washer,  the  sleeve  E moved  to  the  left  out 
of  the  way  and  the  tail  center  brought  into  position. 

The  double  toolblock  F,  with  toolbits  G,  was  fastened 
to  the  toolpost  slide  and  the  lathe  geared  for  a very 
fine  crossfeed. 

With  the  arbor  stationary  and  tools  set  to  give  the 
desired  thickness,  the  toolblock  was  moved  in  by  hand 
until  the  tools  were  up  close  to  the  bushing,  the  tools 
passing  through  radial  oil  grooves  previously  milled 
in  each  side.  The  lathe  was  then  started  and  the  tools 
fed  outward  by  power  feed. 


With  the  tools  properly  ground,  no  trouble  at  all  was 
experienced  in  holding  the  washers  to  the  desired  limits 
of  accuracy  and  finish  with  only  one  passage  of  the 
tools,  and  the  entire  operation  of  loading,  facing  and 
unloading  took  only  about  three-quarters  of  a minute 
per  washer. 

Opening  a Coil  Spring 

By  Walter  E.  Schmidt 

Nearly  every  machinist  has  had  occasion  to  open 
or  lengthen  a helical  spring,  and  when  the  spring  is 
tempered  and  of  thick  wire  it  is  quite  a job  by  the 
usual  hammer  and  chisel  method,  more  so  when  it  is 
a rush  repair  job.  The  method  I use,  while  simple, 
is  very  efficient  and  will  open  almost  any  helical  spring 
with  comparative  ease. 

Take  a piece  of  round  steel  or  iron  of  convenient 
length  and  bend  one  end  to  form  a hook;  then  grind 
or  file  the  end  of  the  hook  to  a wedge  point  as  shown 
in  the  sketch.  With  a chisel  or  other  pointed  tool 
pry  open  the  first  coil  of  the  spring,  insert  the  wedge 
end  of  the  hook  and  force  it  in  until  the  handle  stands 
at  a right-angle.  Then  clamp  the  closed  end  of  the 
spring  in  a vise  and  turn  the  hook  in  the  direction  in 
which  spring  is  wound.  The  spring  will  open  up  with 
ease. 

The  diameter  of  steel  used  for  the  hook  is  governed 
by  the  temper,  size  and  length  of  the  spring,  or  the 
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pitch  of  coils  desired.  I advocate  the  use  of  this 
method  only  until  a new  spring  of  the  proper  length 
can  be  wound. 
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A Few  Kinks  for  the  Machine  Shop 

By  K.  Saldiz 

A contribution  to  a recent  issue  of  American  Machin- 
ist advises  the  use  of  rubber  “wedges”  to  hold  hammer 
handles  in  place.  It  may  be  of  interest  to  the  readers 


DEVICE  TO  HOLD  SCREWS  FOR  RE-THREADING 


to  know  that  a properly  fitted  wooden  wedge  is  much 
superior  to  other  kinds.  The  handle  should  be  nicely 
fitted  to  the  eye  of  the  hammier  head,  and  split  by 
driving  in  a clean  hacksaw  blade.  The  wedge  should  be 
coated  with  shellac  and,  after  driving  in  place,  allowed 
to  dry  for  a day  or  two.  I have  a hammer  handle  that 
was  so  fitted  over  six  years  ago  and  it  is  still  tight. 

If  a tap  binds  in  cast  iron  when  backing  it  out  of 
the  threaded  hole,  a little  water  squirted  alongside  the 
flutes  will  loosen  it  up  and  save  the  tap  as  well  as  the 
temper  of  the  workman. 

If  a drill  binds  when  drilling  aluminum,  lubricate  it 
with  gasoline.  Coal  oil  will  help  some  but  is  not  as 
good.  If  a file  clogs  when  filing  aluminum,  dip  it  in 
lard  oil  occasionally. 

The  sketch  shows  a little  device  that  I made  some 
time  ago  to  assist  in  re-threading  small  machine 
screws.  It  consists  of  a piece  of  heavy  sheet  iron  bent 
as  shown  and  provided  with  slots  through  the  legs  to 
admit  a wedge.  The  wedge  binds  the  head  of  the 
screw  against  the  under  side  of  the  plate  and  holds  any 
kind  of  head  firmly. 


Lengthening  a Drilling  Machine  Quill 

By  George  Wilson 

While  the  quill  of  the  average  drilling  machine  has 
travel  enought  for  ordinary  drilling  jobs  there  are  a lot  of 
boring,  spot-facing  and  other  machining  operations  in 
connection  with  jigs  that  could  be  done  if  the  spindle 
travel  was  long  enough  to  permit  the  removal  and  in- 
sertion of  boring  bars  having  comparatively  long  pilots. 
A case  in  point  is  the  machining  of  pinholes  in  gas 
engine  pistons  where  the  piston  is  held  in  a jig  having 
a drill  guide  bushing,  the  drill  to  be  followed  by  a piloted 
boring  car  and  reamer,  as  it  is  not  advisable  to  swing 
the  table  and  thus  lose  the  alignments  each  time  the 
tools  are  changed. 

Having  a machine  of  the  sliding  head  type,  in  which 
the  spindle  was  of  a good  length  but  the  quill  too  short 


extended  quill  for  drilling  machine 


for  the  proposed  job,  the  quill  was  lengthened  as  shown 
in  the  sketch.  The  quill  A was  placed  on  a mandrel 
and  shouldered  down  on  its  upper  end.  A new  section 
of  quill  B was  made  of  machine  steel  and  tightly  fitted 
upon  the  end  of  A.  The  new  part  B was  left  oversize 
to  allow  for  a cut  to  be  taken  off  the  outside  diameter 
after  assembling. 

New  threads  for  the  retaining  nut  had  to  be  pro- 
vided at  the  end  of  the  extension.  This  was  done  by 
cutting  a shallow  rectangular  shaped  groove  in  the 
spindle  as  at  C.  A steel  ring  was  made  slightly  larger 
than  the  outside  diameter  of  the  required  thread  and 
bored  to  fit  the  bottom  of  the  groove.  This  ring  was 
then  split  and  sweated  into  the  groove  with  soft  solder, 
after  which  the  spindle  was  placed  in  a lathe  and  the 
ring  turned  to  size  and  threaded.  The  extension  was 
then  slabbed  off  and  a new  section  of  rack  fastened  on. 

Improvised  Extractor  for  Broken  Taps 

By  Thomas  Davies 

The  accompanying  sketch  shows  an  extractor  for 
broken  taps  that  was  improvised  from  an  old  solid 
threading  die  and  four  rivets. 

The  heads  of  the  rivets  were  of  such  size  that,  with 
two  sides  of  each  head  flatted,  the  rivets,  when  driven 
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into  the  clearance  spaces  of  the  die,  were  locked  against 
turning.  The  device  was  placed  in  the  lathe  and  the 
shanks  turned,  as  shown  in  the  sketch  of  one  of  the 
rivets,  to  a diameter  that  would  allow  the  device  to 
enter  the  threaded  hole,  the  shanks  of  the  rivets  passing 
into  the  flutes  of  the  broken  tap. 

With  a wrench  upon  the  square  threading  die  the 
remains  of  the  tap  were  easily  withdrawn. 


A Couple  of  Shop  Kinks 

By  C.  G.  Spicer 

To  make  a satisfactory  wedge  for  holding  the  handle 
in  a hammer,  take  an  ordinary  washer  of  a size  suitable 
to  the  job  and  cut  it  into  a triangular  shape  as  shown 
at  A in  the  sketch.  By  using  a file  or  a disk  grinder 
the  lower  corner  of  the  crude  triangle  thus  formed  can 
be  thinned  somewhat  until  the  piece  has  assumed  the 
shape  of  a blunt  wedge.  When  it  is  driven  into  place 
in  the  split  end  of  the  handle,  the  fibers  of  the  wood 
will  sink  into  the  hole  and  prevent  the  wedge  from  back- 
ing out.  The  writer  has  a number  of  hammers  wedged 
in  this  way  that  have  been  in  service  for  years. 

A cheap  and  quickly  made  slide  caliper  is  shown  at 
B in  the  same  sketch.  The  tool  is  often  convenient 
for  the  purpose  of  measuring  diameters  or  distances 
upon  work  in  confined  places  that  cannot  be  reached  by 
the  ordinary  form  of  caliper.  It  is  not  intended  as 
a precision  tool. 

It  miay  be  made  of  cold-rolled  steel  of  suitable  size1 
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by  bending  over  the  ends  and  finishing  the  surfaces 
with  a file  or  disk  grinder.  The  yoke  must  be  milled 
out  to  go  over  the  slides  and  is  pinned  to  the  lower  one. 
By  using  a taper  pin  and  making  several  correspond- 


WEDGE  FOR  A HAMMER  HANDLE  AND  A SIMPLE 
SLIDE  CALIPER 


holes  FF  through  the  base  provide  gates  for  casting 
and  also  act  as  air  vents.  The  device  is  inverted  to 
pour  the  babbitt. 

When  the  casting  has  been  sufficiently  cooled  the 
studs  EE  are  removed,  the  cam  plate  D moved  forward 
by  means  of  the  bent  handle  and  the  device  struck 
sharply  over  a block  of  wood  or  upon  the  bench,  caus- 
ing the  cap  to  drop  out. 

The  operations  are  very  quickly  repeated  and  by 
merely  cutting  off  the  two  small  projections  correspond- 
ing to  the  pour  holes  and  scraping  the  babbitt  to  fit 
the  shaft,  the  new  cap  is  ready  to  go  to  place. 

Simple  Corebox  for  Gas  Engine  Piston 

By  Henry  H.  Knabe 


ing  holes  in  the  lower  slide  the  yoke  may  be  used  any- 
where along  the  length  of  the  slide  that  may  be 
convenient  for  the  work. 

Babbitting  Device  for  Ford  Caps 

By  Walter  R.  Place 

The  cost  of  replacements  for  Ford  automobiles  is 
so  insignificant  that  one  would  hardly  expect  worn 
parts  could  be  reclaimed  at  a profit,  yet  the  device  here 
shown  for  rebabbitting  bearing  caps  has  proved  to  be 
a real  money  maker.  It  was  designed  by  Martin 
Iblaner  of  the  Lorain  Machine  Works.  Roselle,  N.  J. 

The  mandrel  A is  turned  to  a diameter  0.002  in. 
under  the  standard  size  and  the  flanges  spaced  the 
proper  distance  apart  with  the  shoulders  beveled 
slightly  outward  to  facilitate  the  removal  of  the  cap 
after  pouring.  This  mandrel  is  secured  by  screws  and 
dowels,  not  shown,  to  the  part  B,  which  may  be  con- 
sidered the  base  of  the  device. 

Parts  CC  are  arranged  to  slide  endwise  on  the  base 
and  are  held  in  closed  position  by  coil  springs.  They 
serve  to  hold  the  cap  in  place  while  the  babbitt  is  being 
poured  and  to  prevent  the  liquid  metal  from  leaking 
out  around  the  end.  They  can  be  separated  by  a move- 
ment of  the  cam  plate  D,  located  under  the  handle. 

Studs  EE  have  tapered  bodies  which  serve  to  locate 
the  cap  in  position  for  pouring  the  metal.  Two  small 


Plan 

TOOL  FOR  REBABBITTING  FORD  CAPS 


The  sketches  show  a quick  and  easy  way  to  make  a 
corebox  for  a gas-engine  piston,  a job  that  often  has 
to  be  performed  in  small  foundries  when  new  pistons 
are  required  for  repair  purposes. 

Saw  the  old  piston  apart  lengthwise,  as  shown  at  A, 
so  as  to  get  6ne  exact  half  of  the  casting.  Make  a 
rectangular  frame  of  wood  of  suitable  dimensions  and 
lay  it  over  the  half  piston  as  at  B.  Pack  moist  sand 
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COREBOX  FOR  GAS  ENGINE  PISTON 


under  the  piston,  being  careful  not  to  fill  the  pinhole, 
and  allow  the  sand  to  project  beyond  the  skirt  of  the 
piston  to  form  a print,  which  must  be  carefully  rounded 
to  conform  to  the  contour  of  the  piston. 

Next  mix  plaster  of  paris  to  a proper  pouring  con- 
sistence (not  too  thin)  and  fill  the  box  level  full.  When 
the  plaster  has  hardened  invert  the  box  and  scoop  out 
the  sand,  leaving  the  piston  in  place.  This  forms  a 
corebox  C in  which  a core  is  made  from  core  sand  in 
the  regular  way. 

The  pattern  is  now  nothing  but  a shouldered  cylin- 
der of  wood  as  at  D,  with  the  dimensions  a and  b con- 
forming to  the  corresponding  dimensions  of  the 
corebox. 


Planing  Flat  Gibs — Discussion 

By  Edward  Schroeder 

Referring  to  several  articles  under  the  above  subject 
that  have  appeared  in  American  Machinist,  the  writer 
would  like  to  say  that  in  the  early  days  of  his  appren- 
ticeship, he  planed  quantities  of  fiat  gibs. 

The  gibs,  one  or  more  at  a setting,  were  roughed 
to  within  & in.  of  finished  size.  They  were  held  down 
on  the  planer  by  bunters,  and  pressed  against  a parallel 
tongued  in  one  of  the  T-slots  of  the  planer  by  set- 
screws. After  the  scale  had  been  removed,  some  of  the 
holding  pressure  was  released  and  a light  cut  taken 
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from  one  side  with  a narrow,  square-nosed  tool.  The 
gib  was  then  released  and  turned  over  on  the  planer 
table,  and  if  found  to  be  sprung  or  warped  it  was  gently 
tapped  with  a lead  hammer  to  straighten  it.  If  the  gib 
was  not  out  of  wind,  tissue  paper  in  harrow  strips  was 
packed  under  one  corner,  or  two  diagonal  corners,  and 
another  light  cut  taken  over  one  side  which  generally 
brought  that  side  true.  A cut  was  then  taken  on  the 
opposite  side,  bringing  it  to  size  and  making  it  ready 
to  be  scraped  in. 

By  this  method  no  tapping  with  a lead  hammer  is 
necessary,  except  after  the  first  roughing  cut. 

It  is  most  important  that  packing  up  the  corners 
be  properly  done,  also  that  too  much  pressure  is  not 
exerted  by  the  screws  at  the  time  of  taking  the  finish- 
ing cuts. 

Of  course,  with  a magnetic  chuck  a quicker  job  could 
be  done,  but  we  did  not  have  one  in  the  shop  when  I 
was  planing  gibs. 

Removing  a Cracked  Axle  Housing 

By  Daniel  F.  Smith 

The  accompanying  sketch  shows  how  we  pressed  a 
cracked  axle  housing  out  of  the  brake  rigging  by  means 
of  an  improvised  forcing  press,  using  a small  screw 
jack  to  apply  the  pressure. 

The  shoulder  of  the  brake  rigging  was  placed  against 


the  face  of  an  angle  plate,  in  the  top  of  which  was  a 
V-shaped  opening,  and  the  jack  against  the  face  of 
an  opposed  angle  plate,  both  firmly  bolted  to  the  table 
of  a large  planer.  With  a short  piece  of  shafting 
against  the  end  of  the  housing,  and  centered  over  the 
jack,  a pressure  of  2,500  lb.  was  available  and  by  this 
arrangement  the  housing  was  pressed  out  without 
injury  to  any  of  the  parts. 

Method  of  Clamping  a Swivel  Head 

By  J.  V.  Romig 

In  designing  special  machinery  it  is  sometimes  neces- 
sary to  provide  means  of  clamping  a swivel  head  in  any 
desired  angular  position,  as  the  head  of  a planer  or 
the  compound  rest  of  a lathe.  For  this  purpose  the 
writer  devised  the  scheme  shown  in  the  cut,  which  is 
very  easy  to  apply  and  will  hold  the  head  firmly  under 
any  reasonable  degree  of  pressure. 

The  first  job  to  which  I applied  it  was  on  the  rebuild- 
ing of  several  small  lathes  that  originally  had  only  a 
plain  slide,  but  which  it  was  desired  to  fit  with  com- 
pound rests.  In  this  case  the  cross-slide  is  bored  and 


threaded  with  a relatively  fine-pinched  thread  and  the 
bottom  of  the  compound  rest  is  threaded  to  fit  nicely. 
Then  a hole  is  drilled  as  at  A,  and  a slot  is  sawed. 


starting  from  this  hole,  to  meet  a slot  that  starts  from 
a point  on  the  circumference  of  the  threaded  hole.  This 
leaves  a weakened  section  of  thread  that  may  be  forced 
against  the  male  thread  by  the  pressure  of  a setscrew 
tapped  into  the  end  of  the  slide. 

A head  so  clamped  is  very  firm  as  it  is  held  in  a hori- 
zontal position  by  the  threads  themselves,  while  the 
clamping  action  of  the  screw  against  the  weakened  sec- 
tion keeps  it  from  turning.  This  action  does  not  distort 
the  slides,  a very  valuable  feature  where  accuracy  is 
required. 

Convenient  Nest  for  a Shaving  Die 

By  Franklyn  Smith 

The  writer  recently  constructed  the  shaving  die 
shown  in  the  cut,  which  permitted  the  nest  to  be  oper- 
ated by  one  handle,  making  it  much  easier  and  quicker 
than  the  usual  two  handle  nest.  This  nest  can  be  oper- 
ated with  the  left  hand  and  loaded  with  the  right  hand. 

The  handle  A is  pushed  back,  thereby  throwing  back 
the  handle  B,  the  handles  pivoting  on  screws  C.  The 
nests  D are  doweled  and  screwed  to  handles  A and  B. 
After  pushing  back  handle  A the  work  is  taken  out 


NESTING  WORK  ON  SHAVING  DIE 


and  the  handle  released.  The  spring  brings  both  han- 
dles back  against  their  respective  stops,  when  the 
device  is  again  ready  for  loading. 


Digitized  by  LaOOQie 


June  15,  1922  > 


Eliminate  Waate~With  Modem  Equipment 


90S 


li 


Editorial 


m\ 


More  Business  in  Government 

POPULAR  interest  was  immediately  awakened  by  the 
slogan  “More  Business  in  Government.”  It  tickled 
the  public  fancy  and,  as  usual,  the  public  sat  back  and 
waited  for  somebody  else  to  put  into  effect  the  system 
that  was  to  reduce  taxes,  decimate  the  army  of  office 
holders  in  Washington,  eliminate  waste  and  accomplish 
sundry  other  highly  desirable  reforms. 

Results  have  hardly  come  up  to  expectations.  A bud- 
get system  is  in  operation  so  far  as  the  administration 
is  concerned,  but  Congress  has  shown  little  hesitancy  in 
disregarding  budget  figures  where  political  capital  was 
at  stake.  A few  clerks  from  government  departments 
have  had  to  find  jobs  elsewhere  but  there  are  very  many 
still  on  the  job.  Perhaps  the  only  way  to  dispense  with 
their  services  will  be  to  declare  them  surplus  and  turn 
them  over  to  Col.  Smither  to  dispose  of.  The  reorgan- 
ization of  federal  departments  and  bureaus  has  failed 
utterly  to  materialize. 

Who  is  to  blame  for  the  failure  of  the  result  crop 
when  such  good  seed  was  planted  and  so  much  was 
expected  of  it?  To  carry  the  simile  a little  farther  we 
might  say  that  it  is  the  fault  of  the  husbandman,  the 
citizen  of  this  big  country,  who  has  sat  on  the  doorstep 
and  whittled  or  gone  fishing  instead  of  doing  his  utmost 
to  insure  the  production  of  a good  crop  of  the  desired 
results.  Nature  has  been  allowed  to  take  its  course 
unaided  and  little  else  than  what  has  happened  could 
have  been  expected. 

What  is  to  be  done  about  it?  Just  this — the  merchant 
and  the  manufacturer,  the  employer  and  the  employee, 
the  capitalist  and  the  laborer  have  got  to  get  over  the 
idea  that  politics  is  a dirty  business,  defiling  to  all  who 
get  mixed  up  in  it,  and  step  in  and  make  it  an  honor- 
able venture. 

When  it  comes  to  politics,  distinctions  of  class  or 
station  in  life  seem  to  fade  out  and  we  all  become  pretty 
much  alike,  too  busy  or  too  lazy  to  take  the  proper 
interest  in  a matter  which  affects  all  of  us  vitally.  As 
a result  of  this  general  indifference  it  has  become 
entirely  too  simple  in  this  country  of  ours,  for  the 
organized  and  vociferous  minority  to  put  things  over  on 
the  unorganized,  passive,  and  good-natured  majority. 

Some  of  us  carry  hardly  enough  weight  to  make  much 
of  an  impression  in  national  politics,  but  the  political 
structure  is  so  made  up  that  none  of  us  is  so  insignifi- 
cant that  he  cannot  make  himself  heard  in  his  local  unit. 

As  a nation  we  are  rapidly  approaching  a point  where 
politics  must  be  one  of  the  first  considerations  of  every 
citizen.  As  a world  power  we  need  bigger  leaders  than 
we  did  as  a relatively  isolated  country.  Their  vision 
must  be  broader  to  take  in  the  viewpoints  and  peculiari- 
ties of  men  of  other  nations  as  well  as  their  own.  Their 
political  education  must  be  more  complete  if  they  are  to 
lead  the  rest  of  us  who  are  not  so  well  versed  in  its 
windings. 

Until  we  take  pains  to  select  men  of  this  character  to 
represent  us  in  legislative  bodies  and  as  executives,  we 
can  hardly  expect  to  escape  from  the  blowhards  and 
demagogs  who  are  eager  for  positions  of  prominence. 


Unfortunately,  the  right  kind  of  public  official  is  not  an 
office  seeker.  He  must  be  sought  out  and  by  the  right 
kind  of  seekers  if  he  is  to  make  the  personal  sacrifice 
usually  inseparable  from  public  life. 

If  you  men  of  the  machinery  industries  are  anxious 
for  the  kind  of  political  representatives  you  ought  to 
have,  it  is  up  to  you  to  take  a hand  in  selecting  and 
electing  them.  The  results  will  be  just  about  commen- 
surate with  your  efforts. 

Unions  Can  Be  Sued 

THE  decision  of  the  United  States  Supreme  Court 
handed  down  in  the  Coronado  Coal  Co.  case  last 
week  is  generally  conceded  to  be  the  most  important 
labor  decision  since  the  case  of  the  Danbury  hatters. 
Under  its  terms  the  liability  0/  labor  organizations  to- 
be  sued  is  clearly  defined. 

The  leaders  of  organized  labor  have  always  contended 
that  as  labor  unions  were  not  incorporated  they  could 
not  be  sued,  and  this  decision  is  consequently  a body 
blow  to  them.  They  at  least  have  the  consolation,  how- 
ever, that  according  to  the  court  the  central  organiza- 
tion cannot  be  held  responsible  for  unauthorized  strikes- 
indulged  in  by  local  or  district  bodies.  Their  power 
over  these  smaller  units  should  be  greatly  increased 
thereby. 

To  the  general  public,  which  is  not  particularly  par- 
tisan in  labor  disputes,  the  decision  will  appeal  as  the 
only  one  possible  in  common  fairness.  Just  why  labor 
organizations  have  been  immune  from  the  penalties  of 
breaking  certain  laws  has  always  been  a mystery  to  us, 
and  the  Coronado  Coal  decision  consequently  goes  far  to 
restore  our  faith  in  the  fairness  of  the  bench. 

Incidentally,  hot-headed  strike  leaders  will  probably 
be  restrained  by  cooler  counsel  when  it  is  realized  that 
damages  for  which  the  unions  are  responsible  can  be 
levied  against  their  treasuries. 

The  Commencers 

ABOUT  this  time  every  year  the  colleges  and  tech- 
L nical  schools  of  the  country  send  forth  a flood  of 
ambitious  young  men  who  have  much  to  learn  and' 
perhaps  more  to  unlearn. 

Few  of  us  give  the  proper  significance  to  the  word 
“Commencement.”  To  most  of  us  it  indicates  the  com- 
pletion of  the  young  man’s  period  of  preparation  and 
he  is  assumed  to  be  ready  to  earn  a living.  A more- 
literal  interpretation  of  the  word  would  really  be  much 
nearer  the  truth,  for  the  great  majority  of  these  boys 
are  just  ready  to  commence  learning,  and  their  earn- 
ings are  likely  to  be  small  for  some  time  to  come. 

A word  to  you  hard,  practical  men  who  will  soon 
have  the  job  of  driving  common  sense  into  their  heads. 
It  will  undoubtedly  be  a pleasant  duty  for  you  to  show 
them  how  little  they  know,  but  remember  that  it  is  a 
terrible  drop  from  the  exalted  position  of  a college 
senior  to  that  of  the  newest  boy  in  the  shop,  and  you 
can’t  expect  all  of  them  to  land  on  their  feet  the  first 
time.  Temper  justice  with  mercy. 
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Elwell-Parker  Wheeled-Platform-Trailer 

The  Elwell-Parker  Electric  Co.  of  Cleveland,  Ohio, 
has  just  placed  on  the  market,  to  be  used  with  its  line  ot 
electric  elevating  platform  trucks  and  tractors,  the 


ELWELL-PARKER  WHEELED- PLATFORM-TRAILER 


wheeled-platform-trailer  shown  in  the  accompanying 
illustration.  The  platform  of  the  trailer  is  made  of 
corrugated  steel  plate  with  deep  aprons  on  each  side. 
This  platform  rests  on  4-in.  longitudinal  channels  which 
are  riveted  to  malleable  castings  at  the  four  corners. 

In  front  the  trailer  is  equipped  with  ball-bearing 
caster  wheels  of  the  swivel  type.  The  fixed  rear  wheels, 
on  roller  bearings,  are  carried  in  forged-steel  yokes 
riveted  to  the  top  and  the  side.  All  bearings  are  pro- 
vided with  pressure  lubrication.  The  caster  wheels  are 
10  in.  and  the  fixed  wheels  are  15  in.  in  diameter.  The 
trailer  can  also  be  provided  with  end  or  side  standards 
and  with  a coupler.  If  desired,  it  may  be  equipped  with 
four  casters,  instead  of  two  casters  and  two  fixed 
wheels.  Where  required  the  wheels  may  be  fitted  with 
10-  and  15-in.  solid  rubber  tires. 

For  use  with  electric  lift  trucks,  the  trailer  has  been 
provided  with  clearance  between  the  wheels  sufficient  to 
permit  the  lift  truck  being  driven  beneath  the  platform. 
When  the  lift  truck  elevates,  the  load  is  supported  by 
the  two  longitudinal  channels  under  the  platform.  When 
used  as  a trailer,  the  unit  is  fitted  with  hook  and  eye 
couplers,  or  chain  couplers. 

The  unit  weighs  600  lb.  and  has  a capacity  of  6,000 
lb.  It  is  especially  adapted  for  transporting  materials 
in  shops  and  warehouses,  and  at  railway  and  steamship 
terminals. 


Dickson  Pneumatic  Clutch 

The  Rogers  Foundry  and  Manufacturing  Co.,  11th 
and  Pearl  Sts.,  Joplin,  Mo.,  has  just  placed  on  the 
market  the  pneumatically  operated  clutch  shown  in  the 
accompanying  illustration. 

The  clutch  consists  of  two  disks  with  cork-covered 


conical  faces  on  their  periphery.  These  disks  are 
closely  fitted  on  a hub  and  are  driven  by  pins  through 
a triangular  plate  which  is  a part  of  the  hub.  An  air 
inlet  is  fitted  on  the  hub  in  such  a manner  that  the  air 
can  be  fed  through  the  hub  between  the  disks  while  the 
hub  is  revolving.  The  two  disks  are  fastened  together 
at  the  periphery  with  a flexible,  air-tight  connection. 
This  arrangement  allows  the  disks  to  move  longi- 
tudinally on  the  hub,  although  during  the  slight  move- 
ment that  can  occur  the  flexible  connection  merely 
bends  and  the  chamber  is  kept  air  tight. 

When  air  under  low  pressure  is  admitted  between  the 
disks  through  the  air  inlet,  the  disks  spread  apart. 
This  action  forces  the  conical  friction  surfaces  of  the 
disks  into  contact  with  the  outer  case,  which  has  simi- 
lar conical  faces.  This  case  is  carried  on  the  ball- 
bearing quill.  The  pins  which  drive  the  disks  are  fitted 
with  springs  strong  enough  to  release  the  clutch  and 
bring  the  two  disks  back  to  normal  position  when  the 
air  pressure  is  released.  Thus,  the  only  effort  required 
of  the  operator  is  the  movement  of  a valve. 

The  clutch  is  especially  adapted  to  fields  where 
clutches  of  large  horsepower  are  required,  or  where  it 
is  desired  to  obtain  remote  control.  Only  a small 
amount  of  air  is  required  for  its  operation,  from  1 to 
3 lb.  being  ample.  One  pound  of  air  in  a 30-in.  clutch 
gives  a spreading  power  of  about  1,400  lb.  In  places 
where  a gas  engine  is  used  for  power,  the  exhaust  may 
be  utilized  to  produce  the  pressure  required  for  clutah 
operation.  Where  electric  power  is  used,  a small  rotary 


DICKSON  PNEUMATIC  CLUTCH 


blower  can  be  driven  from  the  quill  to  furnish  the 
required  air. 

Having  no  toggles  or  levers,  the  clutch  is  not  affected 
by  centrifugal  force.  Since  it  has  two  opposed  driving 
cones,  there  is  no  end  thrust  on  the  bearings.  A con- 
tinuous flow  of  air  is  allowed  to  go  into  the  clutch 
to  take  care  of  any  leakage  that  may  occur.  As  the 
air  inlets  are  small,  breakage  is  not  likely  to  take  place 
because  of  too  sudden  engagement.  The  horsepower 
increases  rapidly  with  increase  in  the  diameter  of  the 
clutch,  the  36-in.  clutch,  being  rated  at  165  hp.  at  100 
r.p.m.,  and  using  air  at  a pressure  of  3 lb.  per  square 
inch. 
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Landau  Sensitive  Multiple  Drilling 
and  Tapping  Machine 

The  sensitive  multiple-spindle  drilling  and  tapping 
machine  shown  in  Fig.  1 has  recently  been  placed  on 
the  market  by  the  Landau  Machine  and  Drill  Press 
Co.,  45  West  18th  St.,  New  York,  N.  Y.  The  machine 
is  of  the  quick-change  type  and  provides  both  low  and 
high  speeds.  By  operating  the  shifting  lever,  the  de- 


FIG.  1.  LANDAU  DRILLING  AND  TAPPING  MACHINE 

sired  speed  can  be  quickly  obtained  without  jar  and 
while  running  at  full  speed.  Speeds  of  500,  900  and 
1,800  r.p.m.  are  available  for  drilling.  For  withdraw- 
ing taps,  the  speeds  are  600,  1,000  and  1,800  revolutions 
per  minute. 

One  cone  pulley  runs  in  ball  bearings  on  an  eccentric- 
ally mounted  shaft.  The  slack  of  the  upper  belt  can  be 
taken  up  readily  by  turning  this  shaft  through  a por- 
tion of  a revolution.  An  idler  roller  is  used  to  take 
up  the  slack  of  the 
lower  belt  when  the 
speed  is  changed, 
and  it  also  auto- 
matically exerts  the 
proper  amount  of 
tension  at  all  loads. 

The  machine  can  be 
driven  by  means  of 
either  tight  and 
loose  pulleys  or  a 
4-hp.  motor.  A view 
of  the  multiple- 
spindle  head  is 
shown  in  Fig.  2. 

The  drilling  capacity 
is  up  to  1 in.,  and 
the  tapping  capacity 
No.  10  x 32.  The 
maximum  spread  of 

the  spindles  is  44  tia  2 landau  multiple- 
in.,  and  the  minmum  spindle  head 


center  distance  is  1 in.  Each  spindle  can  be  instantly 
converted  to  drilling  or  tapping  without  adding  or  re- 
moving any  parts.  When  through  drilling,  it  is  only 
necessary  to  remove  the  drill,  insert  the  tap  and  release 
a setscrew,  and  the  machine  is  ready  for  tapping.  Each 
spindle  is  a complete  unit  and  may  be  used  individually 
with  the  remaining  spindles  idle.  All  spindles  may,  of 
course,  be  operated  together  for  multiple  drilling  or 
tapping. 

The  main  drive  spindle  is  centrally  located  and 
mounted  on  ball  bearings,  which  carry  the  load  of  the 
entire  head.  Each  spindle  is  equipped  with  upper  and 
lower  radial  and  thrust  bearings,  and  is  fully  and 
readily  adjustable  both  radially  and  vertically.  It  is  but 
a moment’s  work  to  adjust  for  the  shortness  of  a drill  or 
tap  in  case  of  breakage.  The  spindle  arms  have  triple 
the  strength  required  to  drive  the  drilling  spindles. 

The  light  weight  of  only  8 lb.  makes  the  head  suitable 
for  small  work.  All  operating  parts  are  made  of  nickel- 
steel,  hardened  and  ground.  The  moving  mechanism 
is  protected  by  a ventilated  hood  which  acts  as  a guard. 
The  feed  of  the  head  is  operated  by’  means  of  a rack 
and  pinion,  counterbalanced  so  as  to  be  very  sensitive. 
The  head  has  a travel  of  34  inches. 

The  table  is  10  x 12  in.  in  size  and  has  a vertical 
travel  of  9 in.  The  distance  from  the  center  of  the 
spindle  to  the  column  is  8 in.  The  height  of  the  ma- 
chine is  60  in.  with  the  column  and  30  in.  without  it. 
The  floor  space  required  by  the  motor-driven  machine 
is  20  x 34  in.  and  by  the  belt-driven  machine  20  x 26 
in.,  the  weights  being  360  and  300  lb.,  respectively. 
It  is  stated  that  the  machine  can  produce  in  eight  hours 
8,000  holes  in  a cast-iron  plate  4-in.  thick. 


Fafnir  Ball-Bearing  Tool  Grinder 

A ball-bearing  tool  grinder  is  a recent  development 
of  the  Fafnir  Bearing  Co.  of  New  Britain,  Conn.  It 
may  be  furnished  with  a bracket  to  provide  the  neces- 
sary offset  where  it 
is  desired  to  bolt  the 
grinder  to  a post. 

When  it  is  desired 
to  mount  it  on  a 
bench,  a plate  can 
be  provided;  or  it 
may  be  furnished 
with  a pedestal,  as 
shown  in  the  illus- 
tration. The  chief 
feature  of  the 
grinder  is  in  the 
method  of  mounting 
the  spindle,  this  be- 
ing accomplished  by 
the  use  of  Fafnir 
ball  bearings.  The 
spindle  can  be  driven 
by  belt  direct  from 
the  lineshaft,  so  that 
it  is  not  necessary 
to  start  and  stop  it 
each  time  the 
grinder  is  used.  Ad- 
justable toolrests, 
water  pot  and  wheel 
guards  are  fur- 
nished. FAFNIR  TOOL  GRINDER 
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Landau  Plain  and  Back-Geared 
Tapping  Chucks 

The  Landau  Machine  and  Drill  Press  Co.,  45  West 
18th  St.,  New  York,  N.  Y.,  has  recently  placed  on  the 
market  a line  of  tapping  chucks.  At  the  left  of  Fig. 


A single-spindle  back-geared  tapping  chuck,  known 
as  the  Model  E,  is  shown  in  both  external  and  internal 
views  in  Fig.  2.  The  use  of  back  gears  permits  of  a 
much  higher  speed  for  reversal  of  the  tap  than  for  the 
forward  speed.  The  arrangement  of  the  clutches  can 
be  easily  seen.  The  main  drive  is  fitted  with  ball  bear- 
ings, and  a standard  tap-holding  chuck  is  used.  The 
ratio  of  the  reverse  speed  to  the  forward  speed  is  5 to 
1.  The  chuck  holds  Nos.  1 and  2 Morse  tapers,  and  it 
has  a capacity  up  to  A-in.  taps.  The  Model  F chuck 
is  similar  to  the  Model  E.  However,  the  speed  of 
reversal  is  three  times  the  forward  speed  and  the  capac- 
ity is  from  f to  1J  inches. 

In  the  Models  E and  F chucks,  the  speed  control 
mechanism  and  the  clutches  operate  to  prevent  break- 
age of  the  taps  in  case  the  movement  is  hindered  by 
some  obstruction  in  the  work.  The  use  of  the  back  gears 
permits  a very  small  size  for  the  body  or  housing  of 
the  chuck.  No  screws  protrude  from  the  housing, 
which  is  perfectly  smooth  in  contour. 

Atlas-Cletrac  Industrial  Locomotive 

A light  industrial  locomotive  driven  by  a gasoline 
motor  and  intended  for  general  hauling  around  indus- 
trial plants  and  for  road  construction,  is  shown  in  the 


FIG.  1— LANDAU  MODEL  G (AT  LEFT)  AND  MODEL  B 
(AT  RIGHT)  TAPPING  CHUCKS 

1 is  ehown  a simple  friction  device  for  holding  taps, 
so  as  to  prevent  breakage  in  case  a hard  spot  is  encoun- 
tered in  the  work.  The  device,  designated  as  the  Model 
G,  can  be  used  with  the  Models  B and  E tapping 
chucks  that  will  be  described  later,  as  well  as  with 
standard  tapping  machines.  It  is  made  in  two  styles, 
the  one  shown  having  a tapered  shank,  for  use  on 
drilling  machines  and  lathes.  The  other  style  has  a 
straight  shank  with  a reversing  sleeve,  so  that  the 
device  can  be  used  in  a turret  head. 

At  the  right  of  Fig.  1 is  shown  a single-spindle  tap- 
ping chuck  that  can  be  driven  directly  from  the  main 
spindle  of  a drilling  machine.  The  device  is  fitted 
with  ball  bearings,  and  the  spindle  reverses  at  higher 
speed  than  when  feeding  downward.  The  capacity  of 
this  Model  B chuck  is  up  to  i inch. 


FIG.  2— LANDAU  MODEL  E BACK-GEARED  TAPPING  CHUCK 


ATLAS-CLETRAC  INDUSTRIAL  LOCOMOTIVE 


accompanying  illustration.  It  has  recently  been  placed 
on  the  market  by  the  Atlas  Car  & Manufacturing  Co. 
of  Cleveland,  Ohio. 

The  frame  and  running  gear  are  similar  to  those  used 
on  the  company’s  electric  locomotives  and  are  very 
heavily  made,  so  that  the  unit  is  capable  of  withstand- 
ing severe  service.  The  driving  mechanism  consists  of 
the  complete  power  plant  of  the  Model  F tractor  made 
by  the  Cleveland  Tractor  Co.  of  Cleveland,  Ohio. 

The  18-hp.  motor  has  four  cylinders,  and  can  be  run 
on  either  gasoline  or  kerosene.  The  operating  parts  are 
inclosed  to  give  protection,  but  are  readily  accessible. 
A washing  device  removes  dust  from  the  air  fed  to  the 
motor.  The  clutch  is  located  in  the  flywheel  of  the 
motor.  Both  axles  are  driven  from  the  jackshaft  by 
means  of  roller  chains.  Reversal  is  accomplished  by 
means  of  a jaw  clutch  and  speed  control  by  the  throttle. 

Either  steel  or  cast-iron  wheels  can  be  furnished. 
Bumpers,  sanders  and  hand-operated  brakes  are  pro- 
vided. A cab  inclosing  the  mechanism  and  the  operator 
can  be  mounted  on  the  frame.  The  wheel  base  is  34  in. 
and  the  gage  24  in.  or  wider.  The  maximum  speed  is 
8 miles  per  hour,  and  the  draw-bar  pull  at  4.8  miles  per 
hour  is  800  lb.  The  tractor  weighs  about  4,000  lb. 
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Fafnir  Double-Ball-Bearing  Self-Aligning 
Pillow  Block 

The  illustration  shows  a pillow  block  that  has  re- 
cently been  brought  out  by  the  Fafnir  Bearing  Co.  of 
New  Britain,  Conn.  The  essential  features  of  the 
Fafnir  double-ball-bearing  hanger  box  have  been 
adapted  to  a self-aligning  pillow  block.  The  block  is 


FAFNIR  SELF-ALIGNING  PILLOW  BLOCK 


nearly  frictionless,  since  both  radial  and  end-thrust 
loads  are  carried  by  the  balls.  The  block  has  the  mini- 
mum distance  possible  from  the  base  to  the  shaft 
center.  Although  it  automatically  aligns  to  compensate 


for  any  discrepancy  between  the  bed  on  which  it  rests 
and  the  position  of  the  shaft,  the  aligning  occurs  with- 
out affecting  the  ball  bearings,  as  they  are  both  in- 
stalled in  a box  which  aligns  as  a unit. 

Each  unit  contains  two  Fafnir  transmission  ball  bear- 
ings having  radial  ball  contact  and  deeply  grooved 
races.  The  inner  ring  of  the  bearing  is  made  very 
wide,  in  order  to  give  the  bearing  a firm  seat  on  the 
shaft  and  to  afford  greater  support  to  the  shaft.  The 
outer  ring  of  each  bearing  is  mounted  against  a 
shoulder  near  the  end  of  the  box.  An  end  cap,  held  in 
place  by  a steel  wire  which  is  snapped  into  a groove 
machined  in  the  housing,  contains  a felt  washer  and 
prevents  the  escape  of  lubricant  or  the  entrance  of  dirt. 

The  box  contains  no  bolts,  screws  nor  adjustments. 
It  is  secured  endwise  on  the  shaft  by  means  of  two  col- 
lars fitted  with  setscrews.  These  collars  have  lugs 
which  engage  corresponding  slots  cut  in  the  wide  inner 
rings  of  the  ball  bearing.  Consequently,  the  shaft, 
collars  and  inner  rings  revolve  integrally,  and  the  col- 
lars drive  the  inner  rings  so  that  they  cannot  slip 
and  score  the  shaft. 

The  pillow  block  may  be  easily  installed.  The  base 
may  be  bolted  to  the  bed,  and  the  cap  secured  after  the 
box  and  the  shaft  have  been  fitted  in  place.  When  dis- 
mounting, the  shaft  and  box  may  be  removed  without 
disturbing  the  base,  or  the  shaft  may  be  withdrawn 
merely  by  loosening  the  driving  collars.  The  oil  can- 
not leak  out  of  the  housing. 

The  spherical  seat  in  the  pillow  block  and  the  ball 
on  the  box  permit  the  whole  box  to  align  as  a unit 
with  the  shaft.  The  block  is  of  especial  use  on  large 
sizes  of  fans  and  blowers. 


High  Production  Costs — Discussion 

By  H.  L.  Wheels 

In  his  article  entitled  “Labor  Cost  in  Building 
Machine  Tools,”  published  on  page  438  of  American 
Machinist,  Simeon  Williams,  in  taking  exception  to 
statements  made  by  Harry  Senior  on  page  305  of  the 
same  journal,  resorts  to  vague  and  somewhat  incon- 
sistent explanations  that  do  not  explain,  in  a manner 
that  constitutes  rather  an  approval  of  Mr.  Senior’s 
article  than  otherwise.  The  statements  above  men- 
tioned seem  to  Mr.  Williams  to  be  so  at  variance  with 
the  facts  as  to  require  confirmation  by  first-hand  wit- 
nesses before  he  can  accept  them,  yet  he  would  have  us 
believe  in  refutation  of  them,  statements  that  are 
equally  vague  and  that  have  no  more  definite  backing 
than  those  of  his  opponent. 

In  a report  recently  issued  by  the  Committee  on 
Elimination  of  Waste  in  Industry,  of  which  Herbert 
Hoover  is  chairman,  it  is  stated  that  the  average  metal 
working  plant  in  six  representative  classes  actually  en- 
gaged in  the  construction  and  repair  of  machinery  is 
about  30  per  cent  behind  the  best  plant  (we  may  as- 
sume the  Ford  plant)  in  output  per  employee.  Ac- 
cording to  this  report  this  class  of  plants  must  answer 
for  28.66  points  of  waste  distributed  as  follows : 
Management  23.23;  labor  2.55;  and  outside  contracts, 
which,  I presume,  includes  selling  expense,  2.88.  It 
would  appear  from  these  figures  that  management  is 
responsible  for  81  per  cent  of  the  losses  due  to  non- 
production, labor  9 per  cent,  and  outside  contacts  10 
per  cent. 

In  comparison  with  other  industries  surveyed  the 


metal  trades  make  a very  good  showing  in  regard  to 
points  of  waste  as  may  be  seen  by  the  following  fig- 
ures indicating  points  of  waste  for  the  others:  Boots 
and  shoes,  40.93 ; textiles,  49.20 ; building,  53,00 ; print- 
ing, 57.61;  men’s  clothing,  63.78.  On  the  other  hand 
all  these  industries  make  a better  showing  when  it 
comes  to  management,  their  losses  in  this  respect  being 
much  less  than  is  found  in  the  metal  trades.  In  any 
event  the  report  is  an  indictment  of  management  and 
many  so-called  systems  of  scientific  management,  and 
it  does  not  seem  to  substantiate  the  statement  that 
“labor  costs  are  the  controlling  element  in  every  thing 
we  buy." 

High  rents  are  often  made  so  by  people  who  want 
to  put  on  a “front”  and  trade  on  credit.  High  costs 
of  food  are  often  caused  by  stock  jobbers,  who  regu- 
late the  supply  but  not  the  demand.  In  any  large  city 
tons  of  food  are  allowed  to  rot  in  storage  rather  than 
place  it  on  the  market  below  a “price.” 

Labor,  it  is  true,  is  responsible  for  many  of  our 
present-day  embarrassments  but  I do  not  think  it  is 
by  any  means  the  largest  item.  Labor  is  not  a tangible 
asset.  The  manufacturer  does  not  have  to  invest  in 
labor,  so  that  when  labor  is  idle  it  does  not  take  any- 
thing out  of  plant  investment  in  the  way  of  interest. 
Labor  saving  machines  and  devices  are  unquestionably 
good  things  if  they  can  be  kept  going,  but  when  they 
are  idle  over  prolonged  periods  they  are  like  a millstone 
about  the  neck,  or  the  horse  that  has  to  eat  whether 
he  works  or  not.  A hundred  thousand  dollars  worth  of 
labor  saving  machinery  lying  idle  will  push  a man  off 
Easy  Street  about  as  quickly  as  anything  I know  of. 
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News  Section 


War  Department  Expenses 
Cut  by  Senate 

The  further  manufacture  of  rifles  for 
the  army  was  opposed  by  Senator 
Hitchcock  of  Nebraska,  during  debate 
on  the  War  Department  appropriation 
bill.  He  took  the  position  that  further 
manufacture  of  the  arm  was  unneces- 
sary in  view  of  the  fact  that  there  are 
already  2,800,000  rifles  on  hand.  He 
offered  an  amendment  reducing  the  ap- 
propriation for  the  manufacture  of 
rifles  from  $875,000  as  proposed  by  the 
committee  to  $75,000,  which  he  said 
would  permit  the  Springfield,  Mass., 
arsenal,  which  manufactures  the  arm, 
to  remain  in  a stand-by  condition.  Sen- 
ator Wadsworth  of  New  York,  chair- 
man of  the  military  committee,  ex- 
plained that  the  committee  recom- 
mendation covered  a minimum  produc- 
tion of  thirty  rifles  a day  at  an  ex- 
penditure of  fPOO  a day,  and  that  it  was 
desired  by  this  minimum  production  to 
preserve  the  art  of  making  rifles  which 
would  be  otherwise  lost.  Senator 
Hitchcock  argued  that  if  the  Govern- 
ment would  continue  to  manufacture 
rifles  to  continue  an  art  there  was  suffi- 
cient reason  for  continuing  the  manu- 
facture of  chemicals  for  chemical  war- 
fare, and  other  implements  of  war.  He 
denied  that  the  art  of  making  rifles 
would  be  lost  if  production,  was  now 
stopped.  Senator  Lodge,  Mass.,  op- 
posed curtailment  of  the  appropriation. 
The  Hitchcock  amendment  was  defeated 
by  a vote  of  18  to  47. 

Appropriations  for  the  ordnance 
service  of  the  Army  are  cut  by  $1,102,- 
060  from  allowances  made  by  the 
House,  by  the  Senate  appropriations 
committee  in  reporting  the  War  Depart- 
ment appropriation  bill.  The  appro- 
priations for  various  purposes  are  re- 
duced by  the  following  amounts:  Ord- 
nance stores,  ammunition  $258,500; 
manufacture  of  arms,  $25,000;  purchase, 
manufacture  and  test  of  tanks,  $100,- 
000;  mountain,  field  and  siege  cannon, 
$250,000;  ammunition  for  mountain 
cannon,  $100,000;  amunition  for  sub- 
caliber guns,  $10,000;  repairs  of 
arsenals,  $205,000;  civilian  ordnance 
schools,  $17,000;  seacoast  cannon,  $50,- 
000;  ammunition  for  seacoast  cannon, 
$50,000;  ammunition  for  subcaliber 
guns  for  seacoast  defense,  $10,000;  sea- 
coast cannon  insular  possessions,  $25,- 
000. 

Further  Work  on  Screw 
Threads 

Screw  thread  matters  will  be  con- 
sidered at  three  meetings  which  are 
being  planned  for  the  end  of  June.  The 
exact  date  has  not  been  set  at  the  time 
of  this  writing.  One  of  the  meetings 
will  be  that  of  the  National  Screw 
Thread  Commission.  The  sectional  com- 
mittee on  general  engineering  work 
plans  to  meet  immediately  following 
the  meeting  of  the  Commission.  The 
sectional  committee  on  standardization 
and  unification  of  screw  threads  also 
expects  to  meet  at  about  the  same  time. 


Tariff  on  Machine  Tools 
Probably  to  Remain 
at  15  per  Cent 

In  considering  tariff  rates  for  print- 
ing presses,  the  senate  on  June  8 voted 
to  retain  the  present  rate  of  15  per 
cent  ad  valorem,  foreign  valuation  plan, 
rather  than  adopt  the  committee  rate 
of  35  per  cent.  The  vote  was  close,  the 
committee  rate  being  rejected  by  28  to 
27.  The  argument  used  against  the 
rate  of  35  per  cent  was  that  importa- 
tions of  printing  presses  are  insufficient 
to  justify  it. 

Machine  tools  and  parts  of  machine 
tools,  being  covered  in  the  same  para- 
graph of  the  tax  bill,  will  take  the  same 
rate.  The  decision  must  be  considered 
in  detail,  after  the  Senate  finishes  with 
the  bill,  by  the  committee  of  conferees 
composed  of  three  members  of  the  ways 
and  means  committee  of  the  House  and 
three  members  of  the  finance  committee 
of  the  Senate.  Congress  must  after 
that  approve  the  committee  agree- 
ments. The  probabilities  are  that  the 
15  per  cent  rate  will  stand  unless  ma- 
chine tool  manufacturers  are  willing  to 
protest  and  able  to  show  that  importa- 
tion of  machine  tools  is,  or  is  likely  to 
be,  heavy  enough  to  justify  a higher 
rate. 

Cash  registers,  now  on  the  free  list, 
were  made  dutiable  at  25  per  cent  ad 
valorem  foreign  valuation  plan.  Rates 
were  provided  of  25  per  cent  for  cream 
separators,  50  per  cent  for  knitting, 
braiding  and  insulating  machines  and 
all  other  textile  machinery,  30  per  cent 
on  embroidery  machines,  including 
shuttles  for  sewing  and  embroidery 
machines,  lace  making  machines,  and 
machines  for  making  lace  curtains,  nets 
and  netting. 


Belgian  Industries  Favor 
Standards 

Great  progress  in  standardization, 
particularly  in  the  construction,  metal, 
mining  and  electrical  industries  of  Bel- 
gium are  indicated  in  a report  from  the 
Association  Beige  de  Standardization, 
which  has  just  been  received  by  the 
American  Engineering  Standards  Com- 
mittee. The  report  shows,  among  other 
things,  that  the  Belgian  manufacturers 
have  established  standards  in  the  fol- 
lowing lines:  Steel  fabrication,  steel 
bridges,  shafts  and  pulleys,  bolts  and 
rivets,  electrical  machinery,  and  gal- 
vanized and  corrugated  iron  and  parti- 
tions. These  standards  have  all  been 
printed,  and  copies  are  available 
through  the  American  committee.  Steps 
are  now  being  taken  in  Belgium  for 
establishing  standards  of  rules  for  the 
design  and  inspection  of  reinforced  con- 
crete structures,  chains,  wire  cables 
for  cranes,  hoists,  elevators  and  mining 
purposes.  A technical  committee  is  now 
arranging  work  to  be  taken  up  to  estab- 
lish standards  on  cast-iron  pipes  and 
fittings,  and  rules  for  the  design  of 
shafting. 


Durant  Buys  Willys  Property 
at  Auction 

Subject  to  confirmation  by  the  U.  S. 
District  Court,  the  great  plant  of  the 
Willys  Corporation  at  Elizabeth,  New 
Jersey,  built  at  a cost  of  $10,379,416 
was  sold  last  Friday  at  a receivers’ 
sale  to  Jos.  P.  Day  of  New  York,  acting 
for  W.  C.  Durant.  The  sale  price  was 
$5,525,000. 

The  other  two  bidders  on  the  prop- 
erty were  J.  Clarence  Davies,  a New 
York  real  estate  operator,  and  Senator 
James  Smith,  of  New  Jersey,  acting  for 
Arthur  Golston  of  New  York.  Mr. 
Davies  refused  to  divulge  the  names  of 
his  clients. 

The  sale  created  a wide-spread  inter- 
est, evidenced  by  an  attendance  of 
more  than  1,000  persons,  many  of 
whom  are  figures  prominently  identified 
with  the  automotive  and  machinery 
industries. 

Under  the  terms  and  conditions  gov- 
erning the  sale,  laid  down  by  the  court, 
the  entire  property  was  divided  into 
four  chief  subdivisions  or  parcels.  The 
machine  tools  and  machinery  covered 
in  a special  catalog,  made  up  a fifth 
division  and  these  were  divided  into 
twenty-three  separate  lots.  These  par- 
cels were  first  offered  for  sale  sepa- 
rately before  offering  the  entire  prop- 
erty as  a complete  unit.  Under  the 
terms,  announced  at  the  opening  of  the 
sale,  the  total  of  the  individual  bids 
had  to  exceed  the  bid  for  the  property 
as  a complete  unit,  otherwise  the  indi- 
vidual bids  were  to  be  rejected  and  any 
deposit  already  made  was  to  be  re- 
turned. 

The  bids  on  the  twenty-three  lots  of 
machinery  and  machine  tools  aggre- 
gated $231,650.  On  offering  the  twenty- 
three  lots  as  a complete  unit,  the  ma- 
chinery was  finally  sold  to  Jos.  P.  Day, 
for  Mr.  Durant,  for  the  sum  of  $375,- 
000.  This  brought  the  total  individual 
bids  for  the  four  parcels  and  the  ma- 
chinery up  to  $3,030,000  and  it  was  at 
this  figure  that  the  spirited  bidding 
started  for  the  property  as  a whole. 

J.  Clarence  Davies  bidding  against 
Senator  Smith  with  an  occasional  bid 
from  Mr.  Day  carried  the  price  to 
$5,000,000,  at  which  point  he  retired, 
and  the  property  was  sold  finally  to 
Mr.  Day  for  the  price  already  stated. 

Mr.  Durant,  promising  a complete 
announcement  of  his  plans  upon  con- 
firmation of  the  sale  by  the  court, 
stated  that  the  plant  would  be  used  to 
produce  the  new  Star  car  at  the  rate  of 
about  500  a day. 


British  Auto  Exports 
Drop  One-Half 

Exports  of  British  made  motor  ve- 
hicles and  parts  during  the  first  three 
months  of  1922  show  a decrease  of 
more  than  50  per  cent,  as  compared 
with  the  exports  during  the  same  pe- 
riod of  last  year,  and  about  30  per 
cent  as  compared  with  the  same  penod 
for  1920. 
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American  Foundrymen’s 
Association  Discusses 
Technical  Subjects 

The  best  attended  and  most  success* 
ful  convention  yet  held  by  the  American 
Foundrymen’s  Association  took  place 
from  June  5 to  9 at  the  Exposition  Park 
in  Rochester,  N.  Y.  The  meeting  was 
held  in  conjunction  with  the  Institute 
of  Metals  Division  of  the  American  In- 
stitute of  Mining  Engineers. 

Technical  sessions  and  entertainment 
features  took  place  each  day,  and  an 
exhibit  of  equipment*  and  supplies  was 
carried  on  during  the  entire  convention. 
Over  175  concerns  representing  all 
branches  of  the  industry  exhibited 
products,  and  the  completeness  of  the 
exposition  contributed  greatly  to  the 
success  of  the  meeting.  Since  foundry 
appliances  of  all  sizes  and  types  were 
exhibited,  the  industry  showed  the 
trend  of  development  in  foundry  prac- 
tice and  equipment. 

After  registration  on  the  first  day,  a 
joint  session  of  the  two  societies  was 
held.  On  Tuesday  morning  a number 
of  papers  on  metallography  were  pre- 
sented at  a session  held  by  the  Institute 
of  Metals  Division. 

One  of  the  high  spots  of  the  con- 
vention was  the  International  Session 
that  also  took  place  on  Tuesday  morn- 
ing. According  to  an  arrangement  re- 
cently entered  into  with  three  European 
associations  of  foundrymen,  exchange 
papers  were  presented  by  J.  Leonard, 
president  of  the  Association  Technique 
de  Fonderie  de  Liege  of  Belgium,  by  the 
Association  Technique  de  Fonderie  de 
France  and  by  F.  J.  Cook  of  the  Institu- 
tion of  British  Foundrymen.  Great  in- 
terest was  shown  in  the  papers,  particu- 
larly the  last  one  on  “American  vs. 
British  Cast  Iron.”  It  was  evident  that 
the  exchanging  of  ideas  between  the 
various  associations  greatly  promotes 
interest  in  the  work  done  abroad  and 
fosters  friendship  and  co-operation. 

On  Tuesday  afternoon  simultaneous 
sessions  were  conducted  on  steel  and  on 
non-ferrous  metals.  Separate  sessions 
on  steel,  gray  iron  and  aluminum  were 
held  simultaneously  on  Wednesday 
morning,  while  in  the  afternoon  the 
meetings  were  devoted  to  discussing 
practice  in  the  brass  foundry  and  the 
problems  of  industrial  relations.  At  the 
latter  session  a report  was  made  by  a 
special  committee  on  Safety,  Sanitation 
and  Fire  Prevention.  Ernest  F.  Du- 
Brul,  general  manager  of  the  National 
Machine  Tool  Builders’  Association, 
spoke  on  “Cycles  of  Depression  and 
Their  Prevention."  L.  W.  Wallace,  ex- 
ecutive secretary  of  the  Federated 
American  Engineering  Societies,  dis- 
cussed the  “Prevention  of  Waste  in 
Industry.” 

At  the  banquet  on  Wednesday  eve- 
ning, held  at  the  Powers  Hotel,  Gover- 
nor Henry  J.  Allen,  of  Kansas,  was  the 
main  speaker.  The  governor  delivered 
his  usual  spirited  address  on  industrial 
relations. 

Research  work  on  molding  sand  was 
reviewed  on  Thursday.  The  meeting 
was  particularly  important  because  a 
report  on  molding  sand  research  was 
presented  by  the  joint  committee  of  the 
American  Foundrymen’s  Association 
and  the  National  Research  Council.  On 
Friday,  the  last  day,  the  time  was  de- 
voted to  a malleable  iron  session  and 
a general  business  session. 


Federal  Commission 
Hits  Steel  Merger 


Following  the  request  expressed  in 
Resolution  No.  286  agreed  on  May  12  by 
the  United  States  Senate,  the  Federal 
Trade  Commission  has  formulated  a re- 
port which  has  been  forwarded  to  the 
President.  The  resolution  requested 
that  the  commission,  and  also  the  At- 
torney-General, inform  the  Senate  what 
steps  have  been  taken,  or  were  pro- 
posed, to  ascertain  the  purpose  and 
probable  effects  of  the  proposed  merger 
of  certain  steel  companies  which  were 
named  in  the  resolution.  The  com- 
mission was  also  asked  to  state  the 
results  of  any  investigation  which  it 
may  have  conducted  and  what  action  it 
has  instituted  to  protect  the  public 
interest. 

The  matter  in  question  was  the  pro- 
posed merger  of  several  of  the  more 
important  steel  companies  of  the  coun- 
try, a matter  which  has  been  given 
wide  publicity  in  the  daily  press  dur- 
ing the  past  month.  Regarding  the 
proposed  combination  of  the  Bethlehem 
Steel  Corporation  and  its  subsidiaries 
with  the  Lackawanna  Steel  Company 
and  its  subsidiaries,  the  commission  re- 
ported as  follows:  “That  the  proposed 
Bethlehem-Lackawanna  merger  when 
consummated  would  constitute  an  un- 
fair method  of  competition  in  that  it 
contains  a dangerous  tendency  unduly 
to  injure  competition  and  to  restrain 
trade  and  commerce  and  that  a proceed- 
ing by  the  commission  in  this  respect 
is  in  tiie  public  interest.”  In  accordance 
with  this  finding  the  commission  on 
June  3 filed  a complaint  against  the 
merger. 

As  regards  the  merger  of  the  Midvale 
Steel  and  Ordnance  Co.,  the  Republic 
Iron  and  Steel  Co.  and  the  Inland  Steel 
Co.,  these  companies  proposing  to  form 
a new  corporation  to  be  shown  as  the 
North  American  Steel  Co.,  the  commis- 
sion reported  that  the  plans  for'  this 
merger  nave  not  progressed  far  enough 
for  the  commission  to  determine 
whether  the  combination  would  be  a 
direct  violation  of  laws  governing  the 
restraint  of  trade  or  interstate  com- 


merce. The  details  of  this  plan 
however,  being  carefully  followed 
as  soon  as  the  commission  is  in  posses- 
sion of  sufficient  information,  it  will 
make  a further  report  to  the  senate. 


are. 
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Hundred  Million  Business . 
in  1921 

The  sales  of  the  Westinghouse  Elec- 
tric and  Manufacturing  Co.  during  1921 
amounted  to  almost  3100,000,000,  as 
shown  by  the  annual  report  of  the 
company  dated  March  31,  1922.  This  is 
the  largest  volume  of  business  handled 
by  this  company,  except  during  the 
three  abnormally  active  years  before 
the  war.  Manufacturing  costs  were 
higher,  however,  as  these  could  not  be 
reduced  as  rapidly  as  prices  fell.  Fur- 
thermore, the  expense  of  development 
work  and  about  one  and  a half  million 
dollars  for  depreciation  of  inventory 
were  charged  against  manufacturing 
costs,  so  that  the  increase  in  surplus 
was  only  slightly  greater  than  the 
amount  paid  out  in  dividends.  The  re- 
port states  that  the  current  assets  of 
the  company  are  341,700,000,  while  its 
current  liabilities  are  only  $11,400,000. 
In  addition,  the  company  shows  an  in- 
ventory of  $55,000,000. 


Cleveland  Drill  Co.  Scores 
High  Tariff  on  Raw 
Materials 

In  a recent  debate  on  the  tariff  ques- 
tion before  the  Tariff  Committee, 
Senator  Fletcher  called  the  attention  of 
that  body  to  two  letters  pertaining  to 
steel  duty,  and,  at  his  request,  they 
were  printed  as  part  of  the  records  of 
the  debate.  One  of  the  letters,  coming 
from  the  Cleveland . Twist  Drill  Co.,  of 
Cleveland,  Ohio,  declared  that  the  eco-  • 
nomic  unsoundness  of  a high  raw- 
material  duty  versus  a low  finished- 
product  duty  should  be  pointed  out  to 
those  who  will  be  responsible  for  safe- 
guarding the  livlihood  of  American 
workmen  in  the  basic  and  highly  tech- 
nical industry  of  tool  production.  The 
letter  presented  a comparison  of  Amer- 
ican wage  rates  and  tariff  rates  with 
those  of  foreign  countries,  and  endea- 
vored to  show  the  detrimental  effect  a 
high  raw-material  duty  will  have  on 
the  production  of  American  steel  tools. 
The  letter  declares  that  the  high-speed 
steel  manufacturing  interests  will  un- 
doubtedly take  advantage  of  the  high 
duty  on  their  products  to  raise  the 
price  of  high-speed  steel  to  their  cus- 
tomers. Foreign  small  tools  similar 
to  those  manufactured  by  the  Cleveland 
company  will  pay  a duty  that  will  be 
less  than  two-tnirds  of  the  duty  on  the 
raw  steel  itself. 

These  tools,  which  can  be  made  in  Ger- 
many and  England  by  labor  receiving  a 
lower  scale  of  wages  than  American 
labor,  lets  them  enjoy  a double  advan- 
tage over  American  made  tools.  A 
tariff  which  places  higher  duty  on 
tungsten  and  tungsten  steel  than  on  fin- 
ished tools  containing  tungsten  will  in- 
jure the  producers  of  these  products,  as 
well  as  the  industries  which  use  ma- 
terials containing  tungsten.  The  low- 
priced  tools  as  sold  in  the  American 
market  will  deprive  American  steel 
makers  of  just  that  much  of  their 
market  for  the  steel  which  they  manu- 
facture. 

Another  letter  from  the  Poldi  Steel 
Corporation  of  America  protests  vigor- 
ously against  what  is  called  the  de- 
struction of  our  business,  particularly 
in  view  of  the  fact  that  our  Govern- 
ment will  not  benefit  from  the  stand- 
point of  revenue,  but,  indeed,  will  lose 
the  substantial  revenue  now  obtaining. 
The  letter  declares  that  with  the  pass- 
age of  the  bill  with  respect  to  the 
tariff  on  fine  steel,  a substantial  revenue 
now  accruing  to  the  Government  will 
be  cut  off. 

During  the  course  of  the  debate. 
Senator  Underwood  remarked  that  the 
rates,  even  as  reduced  by  the  Tariff 
Committee,  are  still  higher  than  those 
in  the  existing  law.  He  said  that  there 
is  no  justification  for  a higher  rate, 
and  that  an  amendment  providing  for 
a reduction  will  be  presented  at  the 
proper  time. 


What  to  Make  in  Prisons 

The  House  has  passed  a resolution 
for  an  investigation  and  report  by  next 
December  by  three  members  each  of  the 
House  and  Senate  Judiciary  Commit- 
tees, of  articles  desirable  to  be  manu- 
factured by  prisoners  at  U.  S.  peniten- 
tiaries at  Leavenworth,  Kans.,  and 
McNeil  Island,  Wash.,  including  an  esti- 
mate of  the  cost  of  machinery  neces- 
sary therefor. 
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The  continued  strength  of  sterling 
* exchange,  which  carried  bills  on  London 
to  4.511  last  Tuesday  was  the  most  im- 
portant development  of  last  week  in  its 
bearing  on  international  affairs.  It 
brings  the  vast  British  Empire  ap- 
preciably nearer  specie  payment  and 
the  financial  stability  that  i$  essential 
to  the  normal  development  of  the 
world’s  trade.  It  is  due  partly  to  gov- 
ernment buying  in  preparation  for  the 
£25,000,000  interest  payment  which 
Great  Britain  will  make  this  fall  on  her 
debt  to  the  United  States  Government, 
but  it  also  connotes  English  confidence 
in  the  ultimate  arrangement  of  a loan 
to  Germany  which  was  disappointed  be- 
cause of  the  unwillingness  of  France  to 
agree  to  the  reduction  in  the  reparation 
payments  to  be  made  her  as  stipulated 
by  the  bankers. 

Although  it  is  believed  that  the  logic 
of  events  as  reflected  in  Europe’s  need 
of  credit  will  in  time  reopen  the  im- 
passe thus  created,  the  immediate  effect 
bas  been  a further  depreciation  of  the 
German  mark  to  338  cents  a hundred. 
The  decline  was  perhaps  accelerated  by 
the  German  Bank  statement  of  May  31 
which  shows  that  151,949,179,000  paper 
marks  were  then  outstanding  as  com- 
pared with  142,903,593,000  on  May  15. 

Deflation  or  Debacle 

In  some  quarters  it  was  inferred  from 
these  figures  that  Germany  was  afraid 
to  check  inflation  and  would  continue  to 
rint  paper  money  as  long  as  it  would 
uy  anything.  But  this  view  is  not 
reasonable.  Deflation  or  a debacle  is  in- 
evitable in  Germany.  The  former  with 
a loan  will  be  far  less  ruinous  than  the 
latter,  and  there  is  no  doubt  that  the 
less  distressing  alternative  will  be  ac- 
cepted, even  though  France  may  for  a 
time  protest  against  abating  claims  no 
part  of  which  she  can  collect  unless  it 
is  made  possible  for  Germany  to  borrow. 
The  adjournment  of  the  bankers’  com- 
mittee may  be  in  part  a strategic  move 
to  force  France  to  terms. 

It  is  not  therefore  unintelligent  to  ex- 
pect that  marks  will  advance  in  value 
as  the  facts  become  understood.  In- 
cidentally it  is  in  order  to  point  out  that 
152  billion  marks  at  33g  cents  a hun- 
dred are  worth  considerably  less  than 
143  billion  at  38  cents. 

The  only  other  important  news  from 
abroad  is  the  admission  of  Lenin’s 
serious  illness.  It  is  important  because 
his  death  or  incapacity  would  probably 
loosen  the  grip  of  the  Soviet  govern- 
ment in  Russia  and  hasten  the  complete 
political  reorganization  of  Europe. 

The  more  significant  foreign  develop- 
ments are  thus  stressed  because  despite 
our  boasted  isolation  we  are  still  sus- 
ceptible to  influences  which  might  dis- 
' turb  our  foreign  trade  and  it  is  highly 
desirable  that  we  should  see  the  facts  in 
their  true  relation. 

Of  our  domestic  situation  it  is  still 
possible  to  speak  with  conservative 
optimism.  Perhaps  the  most  en- 
couraging item  of  a statistical  char- 


acter published  during  the  week  was  the 
news  of  an  increase  of  15  per  cent  over 
last  year  in  the  postal  receipts  during 
May.  Now  that  the  carriage  of  parcels 
is  such  an  important  part  of  the  post 
office  business  the  revenue  derived  from 
it  is  a particularly  good  reflex  of 
general  conditions. 

Considered  in  detail  there  are  only 
two  dark  spots  in  the  economic  map  of 
the  country.  One  is  the  coal  strike.  The 
other  is  the  low  price  of  wheat.  They 
are  both  important  though  the  fact  that 
they  are  so  lightly  considered!  attests 
the  widespread  and  confident  cheerful- 
ness of  the  nation.  It  ds  true  that  a 
dollar  for  wheat  used  to  be  regarded  as 
a fair  price,  'but*’  that  figure  i»  out  of 
line  with  the  present  wage  scale  and 
the  value  of  most  other  staple  com- 
modities. As  to  the  coal  strike  Mr. 
Hoovqr  is  still  laboring  with  it  but  an 
agreement  between  the  miners  and  the 
operators  seems  no  nearer  and  if)  after 
the  first  of  July  the  mines  are  still  idle 
there  will  be  genuine  reason  for  con- 
cern. 

Railroad  earnings  and  traffic  are  sur- 
prisingly good.  The  Labor  Board  has 
decreed  another  reduction,  estimated  at 
$60,000,000  annually,  in  the  pay  of  the 
shopmen,  and  another  strike  vote  is  be- 
ing taken,  but  good  judges  say  the  men 
will  accept  the  cut  and  this  seems  prob- 
able. The  New  England  textile  strike 
is  approaching  its  end.  The  mill  own- 
ers have  won  and  operators  are  slowly 
returning  to  work  but  with  bitterness 
in  their  hearts  that  bodes  ill  for  the 
future  of  the  cotton  industry  in  the 
North.  The  dry  goods  trade  continues 
to  improve.  It  might  now  be  called  ex- 
cellent. 

Commodity  Markets  Firm 

The  cotton  market  goes  up  and  down 
as  the  rain  falls  or  the  sun  shines.  An 
accurate  weather  prophet  could  make 
a fortune  as  prices  fluctuate  between  20 
and  21  cents,  which  will  probably  be 
the  range  until  public  opinion  in  regard 
to  the  size  of  the  crop  has  crystallized. 

A sharp  advance  in  sugar  has  jus- 
tified the  views  previously  expressed  in 
this  letter.  Refined  has  been  advanced 
to  six  cents  and  Cuban  raw  has  sold  at 
three  cents  cost  and  freight,  ex  duty.  If 
refined  should  go  to  seven  cents,  as 
seems  possible,  tne  raw  parity  would  be 
about  four  cents.  These  figures  are  not 
by  any  means  improbable  in  view  of 
the  enormous  demand,  the  reduction  in 
the  European  production  of  beet  sugar 
and  the  rapid  distribution  of  a supply 
that  was  considered  burdensome  only 
four  months  ago. 

The  steel  mills  are  busier.  Iron  is  up. 
Building  continues  active  notwithstand- 
ing the  increased  cost  of  brick  and  lum- 
ber. Silk  is  firm.  Rubber  is  unchanged. 
The  automobile  manufacturers  say  that 
they  will  be  running  at  capacity  through 
July,  and  May  production  was  the 
largest  in  our  history.  Copper  hesi- 
tates around  fourteen  cents  but  at  this 
figure  it  is  moving  freely.  The  stock 


market  is  erratic  but  in  the  main  firm, 
though  prices  are  not  much  higher. 
The  steel  mergers  are  held  up  pending 
an  investigation  by  the  Federal  Trade 
Commission  whose  ultimate  approval  is 
expected  upon  the  theory  that  the 
present  administration  is  not  unsym- 
pathetic with  big  business.  Several  new 
bond  issues,  including  one  of  $6,000,000 
for  the  city  of  Montevideo  in  Uruguay, 
and  another  of  $7,500,000  for  the  city 
of  Greater  Prague,  now  the  capital  of 
Czecho-Slovakia,  were  successfully  dis- 
posed of. 

The  constant  absorption  of  these 
foreign  obligations  and  the  advance  in 
sterling  must  in  time  lead  to  the  loss  of 
some  of  our  gold.  This  we  can  well 
afford  for  we  have  too  much,  but  when 
the  outward  movement  commences  the 
markets  will  be  sensitive  to  its  con- 
tinuance and  the  weekly  statement  of 
the  Federal  Reserve  System  should 
therefore  be  closely  watched.  The 
figures  published  last  Friday  morning 
show  a decline  in  the  reserve  ratio  from 
78.0  to  77.6  per  cent,  an  expansion  of 
$2,500,000  in  the  gold  reserve,  and  an 
increase  of  $40,000,000  in  member 
banks’  deposits. 

These  changes  are  not  significant  and 
there  is  nothing  in  the  outlook  that 
gives  cause  for  uneasiness  or  reason  to 
doubt  that  we  shall  have  fair  weather 
and  a high  barometer  at  least  until 
after  the  election. 


Safety  Institute  Reinstates 
Seaman  Medal  for 
Health  Service 

The  Safety  Institute  of  America  has 
announced  that  the  Louis  Livingston 
Seaman  gold  medal  is  to  be  awarded 
this  year  for  progress  and  achievement 
in  the  promotion  of  hygiene  and  in 
the  mitigation  of  occupational  disease. 
This  medal  was  first  given  in  1911, 
but  for  the  last  three  years  war  con- 
ditions have  prevented  the  Institute 
from  making  the  award.  Former 
Surgeon-General  Gorgas  received  the 
Seaman  Medal  in  1914  in  recognition 
of  his  winning  fight  against  the  disease- 
carrying mosquito  in  Panama.  Other 
recipients  have  been  Dr.  Alva  H.  Doty, 
former  Health  Commissioner  of  the 
Port  of  New  York  for  efficient  work  in 
protecting  the  city  from  foreign  inva- 
sions of  disease;  the  United  States  Steel 
Corporation  and  the  National  Cash 
Register  Co.  for  their  pioneer  work  in 
the  field  of  employee  welfare;  William 
A.  Fairburn  for  the  protection  of 
workers  in  the  match  industry  against 
phosphorous  poisoning;  and  to  the 
Julius  King  Optical  Co.,  of  New  York, 
tor  scientific  research  and  practical 
achievement  in  overcoming  the  harm- 
ful effects  of  light  to  the  eyes  of  art- 
welders.  The  most  recent  award  was 
to  Arthur  H.  Young,  Chief  Sanitary 
Expert  for  the  Federal  Government 
during  the  World  War. 
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Plans  for  National  Trans- 
portation Institute 

Organization  in  the  near  future  of  a 
National  Transportation  Institute  is 
practically  assured.  While  no  date  has 
been  set  for  the  organization  meeting, 
it  will  be  held  before  the  end  of  the 
summer.  Bird  M.  Robinson,  the  presi- 
dent of  the  American  Short  Line  Rail- 
road Association,  and  his  associates, 
who  are  doing  the  active  work  of  pro- 
motion, are  engaged  at  present  in  lining 
up  such  support  as  will  insure  the  new 
organization  of  representative  backing. 

The  organization  of  such  a national 
association  is  being  urged  by  Repre- 
sentative Sidney  Anderson  and  his 
associates  on  the  joint  commission  of 
agricultural  inquiry  set  up  by  Congress. 
Formal  action  endorsing  the  Institute 
already  has  been  taken  by  the  follow- 
ing organizations:  American  Farm 
Bureau  Federation,  National  Agricul- 
tural Conference,  American  Lumber 
Congress,  National  Association  of 
Manufacturers,  Joint  Commission  on 
Agricultural  Inquiry,  and  the  American 
Short  Line  Railroad  Association. 

The  Institute  is  to  have  its  head- 
quarters in  Washington  “under  the 
supervision  and  control  of  men  of  pre- 
eminent ability,  standing  and  learning, 
with  reference  to  transportation.” 
The  organization  will  attempt  to  ac- 
quaint the  public  with: 

1.  The  true  fundamental  principles 
underlying  the  various  kinds  of  trans- 
portation facilities. 

2.  The  facts  as  to  the  present  condi- 
tions affecting  transportation  and  the 
relative  necessity  and  important  of 
each  class  of  common  carrier. 

3.  The  real  effect  of  each  type  of 
legislation  and  regulation. 

4.  How  and  to  what  extent,  the  pub- 
lic and  the  carriers  will  be  benefited,  or 
affected  adversely,  by  any  policy  or 
course  of  action  that  may  be  adopted  in 
respect  to  their  transportation  prob- 
lems. 


Bosch  Branch  Managers' 
Conference 

A three-day  conference  of  the  branch 
managers  of  the  American  Bosch  Mag- 
neto Corporation  was  held  on  June  1,  2 
and  3 at  the  corporation’s  plant  at 
Springfield,  Mass.  The  branch  mana- 
gers attending  this  conference  were 
Charles  Shedd,  of  Detroit;  George  Short- 
meier,  of  New  York;  A.  K.  Chamber,  of 
Chicago,  and  T.  C.  Miller,  of  San  Fran- 
cisco, with  their  assistants.  These  men 
were  summoned  to  confer  with  the  ex- 
ecutives of  the  corporation  at  Spring- 
field  for  a discussion  of  business  con- 
ditions and  plans  which  should  be  fol- 
lowed in  carrying  on  the  sales  and  serv- 
ice activities  in  the  field. 

A.  H.  Bartsch,  general  sales  manager, 
states  that  the  rapidly  changing  busi- 
ness conditions  of  the  present  year  do 
not  warrant  a fixed  and  firm  sales 
policy.  He  believes  a more  liquid  policy 
is  necessary,  in  order  to  take  full  advan- 
tage of  the  changing  conditions. 


In  criticising  the  spread  between  the 
labor  cost  and  duties  in  the  tariff  bill 
Senator  Simmons,  N.  C.,  said  that  in 
the  case  of  electrical  machinery,  ap- 
paratus and  supplies,  the  labor  cost  is 
23.9  per  cent  while  the  duties  in  the 
bill  are  40  per  cent. 


Bulletin  on  Prevention 
of  Blindness 

The  National  Committee  for  the  Pre- 
vention of  Blindness,  whose  headquar- 
ters are  in  the  Russell  Sage  Founda- 
tion Building,  New  York  City,  has  is- 
sued a revised  edition  of  its  Bulletin 
No.  12.  This  bulletin  was  originally 
issued  in  1917  and  has  been  out  of 
print  since  the  latter  part  of  1921.  It 
will  combine  one  complete  volume  of 
practically  all  the  available  informa- 
tion on  toe  subject  of  blindness.  The 
committee  has  been  aided  in  its  work  of 
revising  the  bulletin  by  the  Safety  In- 
stitute of  America,  the  National  Safety 
Council,  the  American  Society  of  Safety 
Engineers  and  several  specialists  in 
this  line. 

The  regulations  of  toe  recently  de- 
veloped safety  code  for  the  protection 
of  the  heads  and  eyes  of  industrial 
workers,  adopted  by  the  United  States 
Bureau  of  Standards  and  approved  by 
the  American  Engineering  Standards 
Committee,  will  be  included  in  this  re- 
vised bulletin.  The  publication  will  be 
prepared  with  a view  to  its  distribution 
among  heads  of  departments  of  indus- 
trial plants,  engineering  colleges,  tech- 
nical schools  and  to  others  interested 
in  the  prevention  of  blindness  among 
industrial  workers.  It  is  expected  that 
the  bulletin  will  be  ready  by  the  fall. 


The  Dali  Steel  Products  Co.,  8751 
Grand  River  Ave.,  Detroit,  Mich.,  has 
contracted  with  the  Packard  Motor  Co., 
Detroit,  for  the  entire  output  of  its 
metal-stamping  department,  and  oper- 
ations will  be  carried  on  exclusively  for 
this  company  for  some  time  to  come. 
Daily  shipments  will  be  made  by  mo- 
tor truck  to  the  Packard  plant. 

C.  L.  Amos,  of  the  C.  L.  Amos  Coal 
Co.,  200  East  Genesee  St.,  Syracuse,  N. 
Y.,  and  associates,  have  formed  the 
Electdrive  Co.,  with  capital  of  $50,000, 
to  manufacture  motors,  engines  and 
kindred  products.  Other  officials  in- 
clude E.  M.  Larkin  and  F.  B.  Conway, 
both  of  Syracuse. 

The  Fisher  Body  Corporation,  Gen- 
eral Motors  Building,  Detroit,  Mich., 
has  acquired  toe  former  plant  of  the 
Cadillac  Motor  Car  Co.,  Cass  Ave.,  com- 
prising about  650,000  sq.ft,  of  floor 
space.  The  factory  will  be  used  for 
the  manufacture  of  special  automobile 
bodies,  and  will  give  employment  to 
about  2,000  operatives. 

The  Franklin  Automobile  Co.,  Syra- 
cuse, N.  Y.,  has  awarded  prizes  to  226 
employees  for  contributions  submitted 
in  the  second  “Suggestion  Contest”  con- 
ducted at  the  plant.  The  prizes 
ranged  from  three  first  awards  of  $400 
each,  one  of  $300,  three  of  $200,  two  of 
$100,  five  of  $50,  and  the  remainder, 
$25  each.  The  prizes  were  given  for: 
(1)  Best  suggestions!  for  improvement 
in  the  Franklin  car;  and  (2)  best  sug- 
gestions for  reducing  the  cost  of  pro- 
duction, without  in  any  way  impairing 
toe  quality  of  the  car. 

The  Monmouth  Plow  Factory,  Inc., 
Monmouth,  111.,  manufacturer  of  agri- 
cultural machinery,  has  arranged  for  a 
change  of  company  name  to  the  Brown- 
Lynch-Scott  Co. 

The  Bridgeport  Machine  Co.,  Bridge- 


port, Conn.,  which  recently  purchased 
the  plant  of  the  Jones  Automobile  Go., 
at  Wichita,  Kansas,  has  moved  its 
Bridgeport  offices  and  shop  from  North 
Main  St.  to  North  Boston  St.  The 
plant  of  the  same  company  at  Marietta, 
Ohio,  will  also  be  removed  to  Wichita 
as  soon  as  arrangements  are  com- 
pleted. 

The  Firth-Sterling  Steel  Co.,  of  Mc- 
Keesport, Pa.,  has  opened  a western  of- 
fice at  336  East  3d  St,  Los  Angeles, 
Calif.  This  office  will  be  in  charge  of 
William  E.  Nelson,  who  has  been  en- 
gaged in  marketing  Firth-Sterling  steel 
for  twenty  years.  Mr.  Nelson  will  be 
assisted  by  F.  J.  Kuhlmann,  L.  W. 
Mead,  T.  £>.  Moore. 

The  Pittsburgh  Testing  Laboratory 
has  opened  a sales  office,  with  a com- 
plete inspection  bureau,  at  1864  Rail- 
way Exchange  Bldg.,  St.  Louis,  Mo. 
Colonel  N.  C.  Hoyles  has  been  appointed 
district  manager.  Colonel  Hoyles  was 
formerly  manager  of  the  Cincinnati 
branch  of  the  same  company. 

The  Henrici  Laundry  Machinery  Co., 
Dorchester,  Boston,  Mass.,  has  recently 
incorporated  the  business  with  a capital 
stock  of  $165,000.  The  incorporators  of 
the  company  are  William  P.  Everts, 
42  Crafts  Road,  Brookline,  Mass.; 
Thomas  W.  Morris  and  Bertha  A.  Mc- 
Carthy, Boston,  Mass. 

The  Eastern  Shear  Co.,  manufac- 
turer of  scissors  and  shears.  New 
Haven,  Conn.,  recently  voted  to  dissolve 
toe  company,  and  a preliminary  certifi- 
cate of  dissolution  has  been  filed  with 
the  Secretary  of  State  of  Connecticut. 
All  claims  are  to  be  sent  to  L.  M.  Mol- 
loy,  Grant  street,  New  Haven. 

The  Ingersoll-Rand  Co.  has  moved  its 
Dallas,  Texas,  office  from  Main  St.  to 
the  Magnolia  Building. 

The  Atlantic  Foundry  Co.,  Akron, 
Ohio,  has  announced  a decrease  in  its 
capital  stock  from  $1,000,000  to  $985,- 
300 

The  plant  of  the  Sandusky  Foundry 
and  Machine  Co,  Sandusky,  Ohio,  was 
recently  damaged  by  fire  to  the  extent 
of  $10,000. 

The  Lomar  Manufacturing  Co.,  Mid- 
dletown, Ohio,  has  elected  the  following 
officers:  C.  W.  Shartle,  Jr.,  president 
and  general  manager;  Thomas  Ran- 
dolph, vice-president;  L.  L.  Lomar,  gen- 
eral superintendent. 

Judge  Morton  of  toe  United  States 
District  Court  on  June  5,  appointed  as 
receivers  for  the  Harley  Co.,  producers 
of  drop  forgings  and  castings  in 
Springfield,  Mass.,  Samuel  M.  Green, 
engineer,  and  George  A.  Bacon,  attor- 
ney, both  of  Springfield.  This  action 
followed  the  petitioning  of  the  concern 
into  bankruptcy.  A previous  petition 
for  a receivership  filed  by  a stockholder 
was  denied  on  legal  grounds. 

The  Hendee  Manufacturing  Co.,  for- 
mer owner  and  now  mortgagee  of  the 
Harley  Co.,  is  restrained  by  the  court 
from  selling  the  Harley  plant  by  fore- 
closure, pending  an  investigation  by  the 
receivers.  The  plant  was  sold  to  A.  W. 
Morris  and  others  about  six  months  ago, 
and  the  new  owners  are  said  to  be  in 
default  and  steps  were  resorted  to  for 
the  purpose  of  preventing  foreclosure 
until  a financial  dispute  between  the 
two  companies  could  be  settled.  The 
plant  was  sold  for  about  $1,000,000  and 
a mortgage  given  to  the  Hendee  Co.  for 
$725,000.  The  receivers  furnished 
bonds  of  $10,000  each  and  will  enter  at 
once  on  an  investigation  of  the  case. 
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Ktllng  Machine,  Strip-Metal 

Duston  A Clark  Engineering  Co.,  Inc.,  Cleveland,  Ohio 
"American  Machinist,"  March  16,  1922 


The  machine  Is  used  for  filing 
the  edges  of  strip  metal  to  special 
shape  and  is  especially  adaptable 
to  cold  rollir  g mills.  It  is  equipped 
with  fifteen  pairs  of  semi-circular 
heads  carrying  adjustable  files. 

All  the  heads  at  the  front  can  be 
operated  b/  a lever  so  as  to  pull 
them  forward  and  open  the  filing 
space.  The  strip  metal  may  be  of 
any  gage  and  up  to  3 in.  in  width. 

The  end  jf  the  coil  of  metal  on 
the  spindle  spool  is  passed  between  the  two  clamps  at  each  end  of 
the  table,  and  then  gripped  and  wound  on  a power-driven  spool. 
Weight  1.000  pounds. 


Platform.  Lift-Truck,  Steel.  "Hallowell” 

Standard  Pressed  Steel  Co.,  Jenkintown,  Pa. 

"American  Machinist,"  March  16,  1922 


Press,  Armature,  No.  0,  "Perfection" 

Naperville  Machine  Co.,  Inc.,  Naperville.  111. 

"American  Machinist,"  March  16,  1922 


The  press  Is  for  use  chiefly  by 
electrical  repair  men,  but  it  can 
be  employed  also  for  assembling 
operations  on  piston  bushings, 
spindle  bushings,  gears  and  simi- 
lar work.  The  cast-steel  frame 
can  withstand  a pressure  of  3,000 
lb.  on  the  work.  A hardened  steel 
plate  having  three  sizes  of  open- 
ings is  furnished  to  accommodate 
small  work.  Its  two  halves  can 
be  slipped  together  underneath 
the  bearings  on  an  armature 
shaft  so  that  the  shaft  can  be 
pressed  out  of  the  bearing.  Height, 
17  in.  Opening  in  base,  5 in.  In 
diameter. 


Woodworking  Machine,  Portable,  Universal 

Hutchinson  Manufacturing  Co.,  Norristown,  Pa. 

"American  Machinist,"  March  16,  1922 


The  device  Is  made  of  steel 
and  wood.  The  runners  at 
each  side  consist  of  steel 
angles,  the  ends  of  which  are 
bent  outward.  The  truck 
slides  easily  between  the 
runners.  The  top  of  the 
platform  is  made  of  wooden 
planks  bolted  to  the  runners.  Steel  sockets  are  riveted  to  the 
runners  for  holding  the  legs,  which  are  wooden  blocks  inserted  in 
the  sockets  and  bolted  in  place.  Blocks  of  different  lengths  can 
be  furnished  to  suit  the  type  of  truck  employed. 


The  machine,  for  mounting  on 
a bench  or  stand,  is  adapted  to  a 
variety  of  woodworking  opera- 
tions. It  carries  an  8-in.  cross- 
cut saw,  an  8-in.  rip  saw,  jointer, 
boring  and  mortising  attachments, 
a miter  board  that  can  be  set  at 
any  angle  and  other  devices.  It  Is 
operated  by  a |-hp.  motor  driven 
on  either  d.c.  or  a.c.  and  mounted 
on  a swiveling  slide.  Speeds : 
saws,  4.200  r.p.m. ; jointer,  4,800 
r.p.m.  Capacity,  hard  wood  up  to 
2 in.  in  thickness.  Bench  space, 
18  x 24  in.  Weight,  240  pounds. 


Hoist,  Portable 

Manley  Manufacturing  Co.,  York.  Pa. 

"American  Machinist,”  March  16,  1922 


t utting  Machine,  Metal,  High-Speed,  Junior 
Racine  Tool  and  Machine  Co.,  Racine,  Wls. 

"American  Machinist,"  March  16,  1922 


The  hoist  is  primarily  for  ga- 
rage use.  It  has  two  chains,  each 
operating  independently,  mounted 
on  sliding  drums  on  the  hori- 
zontal hexagon  shaft  at  the  top 
of  the  frame.  The  shaft  is  turned 
by  a crank  operating  through  a 
chain  and  spur  gears.  Two  speed 
ratios  are  provided.  The  lever- 
age with  auxiliary  pulleys  Is  400 
to  1,  and  without  them  200  to  1. 
Capacity,  4,000  lb.  Width.  8 ft. 
Height,  7 ft.  9 in.  Weight,  450 
lb.  A larger  size  having  a capac- 
ity of  8,000  lb.  is  made.  Width, 
9 ft.  Height,  9 ft.  Weight,  1,000 
pounds. 


The  saw  runs  at  a speed  of 
from  60  to  100  strokes  per  min- 
ute, with  strokes  6 in.  in  length. 
Blades  of  21 -gage  steel  from  10 
to  12  In.  long  are  used.  There 
is  a positive  mechanical  lift  on 
the  non-cutting  stroke,  and  the 
cut  is  taken  on  the  draw  stroke. 
Pressure  is  applied  to  the  saw 
blades  by  gravity.  An  automatic 
knock-out  stops  the  saw  when  the 
cut  is  finished.  Capacity,  4x4 
In. : with  adjustment,  6 x 6 in. 
Height,  20  In.  Floor  space,  38  X 
12  in.  Weight,  150  pounds. 


D|4U,  Electric,  Portable,  "Jones” 

Consolidated  Instrument  Co.  of  America,  Inc.,  New  York,  N.  Y. 
"American  Machinist,”  March  16,  1922 


Grinder,  Bench,  Electric,  Exhausting 
Forbes  & Myers,  Worcester,  Mass. 

"American  Machinist,”  March  16,  1922 


The  device  is  used  in  general 
light  work  and  has  capacity  for 
driving  a 1-in.  twist  drill.  It  is 
equipped  with  a universal  high- 
speed motor  operating  on  direct 
or  alternating  current  of  25  to 
60  cycles.  The  gears  are  made  of 
heat-treated  tool  steel,  and  have 
helical  teeth.  The  spindle  carries 
a No.  1 Jacobs  chuck,  and  Its  end 
thrust  is  taken  on  ball  bearings.  Plug  ajyl  switch  are  furnished, 
with  10  ft.  of  electric  cord.  Length,  10  in.  Weight,  4 pounds. 


Outside  the  bearings  of  the  ma- 
chine are  located  centrifugal  fans 
which  blow  the  dust  directly  back 
through  the  exhaust  pipe  con- 
nected at  the  rear  of  the  grinder. 
The  fan  docs  not  have  sufficient 
power  to  carry  the  dust  through 
long  pipes.  The  inclosed  motor  of 
the  induction  type  is  made  for 
single-,  two-  or  three-phase  alter- 
nating current,  and  in  i and  3-hp. 
sizes.  The  wheels  are  guarded. 
Adjustable  toolrests  can  be  lo- 
cated at  both  ends. 
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| Personals 

■i  1 ~ 5i 

Charles  L.  Warner  recently  resigned 
as  construction  superintendent  for  the 
Taft-Pierce  Mfg.  Co.,  manufacturer  of 
special  machinery,  Woonsocket,  R.  I. 

G.  C.  Shidle,  formerly  Pittsburgh 
manager  of  the  La  Belle  Iron  Works, 
of  Steubenville,  Ohio,'  has.  become  sales 
manager  of  the  iron  and  steel  depart- 
ment of  the  Thomas  R.  Heyward  Co. 
His  offices  will  be  in  the  Bowman  Build- 
ing, Pittsburgh.  Mr.  Shidle  succeeds 
William  M.  Orr. 

George  W.  Scott  has  joined  the  sales 
force  of  the  Sheet  Metal  Manufactur- 
ing Co.  at  Youngstown,  Ohio.  He  was 
formerly  a : division  manager  of  the 
United  Alloy  Steel  Corporation. 

H.  B.  Hinman,  formerly  in  the  sales 
department  of  the  Stanley  Works,  New 
Britain,  Conn.,  has  resigned.  He  will 
become  superintendent  of  the  Trumbull 
Steel  Co.,  Warren,  Ohio. 

William  H.  Eager  has  assumed  the 
presidency  of  the  Whitman  & Barnes 
Co.,  Akron,  Ohio.  He  succeeds  A.  D. 
Armitage  who  resigned  to  devote  his 
entire  time  to  the  business  of  the  J.  H. 
Williams  Co.  of  Brooklyn,  N.  Y.,  of 
which  he  is  president. 

E.  H.  Springford,  assistant  to  the 
president  of  the  Goodyear  Tire  and 
Rubber  Co.,  of  Akron,  Ohio,  has  re- 
signed that  position  to  become  presi- 
dent of  the  Steel  and  Tube  Co.,  Chicago. 

Henry  W.  Balsiger,  of  the  Yale  and 
Towne  Mfg.  Co.,  Stamford,  Conn.,  has 
been  appointed  to  succeed  W.  W. 
Brasier,  to  take  charge  of  the  Cali- 
fornia sales  department  of  the  com- 
pany, with  headquarters  in  San  Fran- 
cisco. Mr.  Baisiger  was  formerly  of 
the  Chicago  office  of  the  company. 

Sydney  R.  Mason,  secretary  of  the 
Whitin  Machine  Works,  manufacturer 
of  textile  and  cotton  machinery,  etc., 
Whitinsville,  Mass.,  who  has  been  in 
Japan  and  the  Orient  for  the  past  sev- 
eral months,  is  expected  home  about 
the  middle  of  June.  Mr.  Mason  arrived 
in  San  Francisco  on  June  3rd. 

Ralph  Templeton,  for  several  years 
manager  of  the  Whitman  & Barnes 
Manufacturing  Company’s  New  York 
office  and  store,  will  assume  an  impor- 
tant position  in  the  company’s  executive 
offices  in  Akron  July  1.  Mr.  Temple- 
ton entered;  the  employ  of  the  Whit- 
man & Barnes  organization  in  1898  and 
has  served  it  in  various  capacities  con- 
tinuously since  that  time.  After  serv- 
ing in  the  Akron  office  and  as  Detroit 
representative  he  was  appointed  man- 
ager of  the  New  York  store  in  1910. 

W.  E.  Whiting,- formerly  connected 
with  the  Heald  Machine  Co.  and  with 
the  Norton  Company,  is  now  connected 
with  the  Greenfield  Tap  and  Die  Cor- 
poration, Greenfield,  Mass.  Mr.  Whit- 
ing will  be  attached  to  the  Detroit 
office  at  75  Congress  St.,  and  will  rep- 
resent the  machine  tool  division  of  the 
company,  specializing  on  the  “Hydroil” 
internal  grinder  recently  put  on  the 
market  by  that  concern. 

Melvilui  D.  Johnson  has  been  se- 
lected president  of  the  Syracuse  Uni- 
versity branch  of  the  American  Society 
of  Mechanical  Engineers. 

W.  F.  Renter,  works  engineer  of  the 
Power  Specialty  Co.,  New  York,  has 
resigned  that  position  and  will  take  up 
sales  work  as  an  independent. 


L 

a 


Export  Opportunities 


The  Bureau  of  Foreign  and  Domestic 
Commerce,  Department  of  Commerce, 
Washington,  D.  C.,  hao  Inquiries  for  the 
agencies  of  machinery  and  machine  tools. 
Any  Information  desired  regarding  thrse 
opportunities  can  be  secured  from  the 
above  address  by  referring  to  the  number 
following  each  Item. 

A mercantile  firm  In  Spain  desires  to 
purchase  faucets  for  water  and  steam,  do- 
mestic and  irrigation  pumps  ; machinery  for 
the  manufacture  of  designs  made  from 
brass,  iron,  and  other  metals ; casting  ma- 
chines for  iron,  copper,  etc. ; and  graphite 
molds  for  casting  metals.  Quotations 
should  be  given  e.  i.  f.  Spanish  ports.  Ref- 
erence No.  2354. 

Firm  in  Spain  wishes  to  purchase  hard- 
ware, iron  and  steel  products  and  tools  of 
all  kinds.  Quotations  desired,  c.  1.  f.  Span- 
ish port.  Correspondence,  Spanish  or 
French.  Reference  No.  2370. 

Firm  in  Italy  desires  to  be  placed  in 
touch  with  exporters  of  iron,  metal,  ma- 
chinery, and  tools.  Reference  No.  2374- 

An  importing  firm  in  Spain  wishes  to 
purchase  aluminum  sheets  for  automobile 
bodies  and  machinery  for  working  said 
metal,  and  electric  ovens  for  varnishing 
and  enameling  automobiles.  Quotations 
should  be  given  c.  i.  f.  Spanish  port. 
Terms:  Cash  against  documents  or  letter 
of  credit.  Reference  No.  2312. 

Automobile  supply  dealers  in  Norway  de- 
sire to  purchase  and  secure  an  agency  for 
the  sale  of  piston  rings  (lock  Joint  and  step 
joint).  Quotations  should  be  given  c.  i.  f. 
Norwegian  port.  Payment  to  be  made 
through  banks  in  Norway  and  New  York. 
Reference  No.  2361. 


■I  na 

Book  Reviews 


World  Metric  Standardization:  An  Urgent 
Issue.  Compiled  by  Aubrey  Drury  In 
collaboration  with  other  members  of 
the  World  Metric  Standardization 
Council.  Five  hundred  thirteen  6x9- 
in.  pages,  cloth  boards.  Published  by 
the  World  Metric  Standardization 
Council,  681  Market  St„  San  Francisco, 
Calif.  Price  35. 

Reviewed  by 
Verne  L.  Havens 
Editor,  Ingcnierta  Intemacional 

The  organization  known  as  "World 
Metric  Standardization  Council”  is  purely 
voluntary  and  the  members  are  persons  who 
urge  the  adoption  of  the  metric  system  In 
the  United  States.  Many  of  the  more  ac- 
tive members  of  the  association  frankly  de- 
sire that  the  adoption  of  the  system  shall 
be  compulsory,  and  at  the  earliest  possible 
moment  consistent  with  existing  conditions. 

The  book  recently  published  by  this 
council  contains  an  enormous  amount  of 
data  and  arguments  in  favor  of  the  use  of 
the  metric  system.  It  is  rather  unfortu- 
nate that  the  council  should  have  an- 
nounced in  the  book  that  all  who  purchase 
It  are  enrolled  as  sustaining  members  of 
the  “World  Metric  Standardization  Coun- 
cil,” without  the  necessity  of  any  other 
payment.  It  Is  quite  possible  that  many 
purchasers  of  this  really  valuable  book 
would  not  care  to  become  members  of  a 
distinctly  partisan  organization. 

Various  chapters  contain  reports  of  many 
scientific,  commercial  and  independent  as- 
sociations. and  individuals,  which  set  forth 
cogent  reasons  for  the  universal  adoption  of 
the  metric  system.  One  very  important 
chapter  treats  of  the  probable  cost  of 
change,  in  and  to  the  United  States,  from 
the  present  system  to  the  metric.  To  those 
who  already  use  the  metric  measure  this 
book  will  supply  a world  of  proof  as  to 
why  they  should  continue  to  use  it.  To 
those  whose  minds  are  open  on  the  subject, 
it  will  do  much  to  convince  them  that  the 
metric  system  Is  superior  to  any  other.  To 
those  whose  opinions  are  fixed  by  previous 
study  against  the  metric  system  It  will  have 
little  avail.  In  any  event,  it  is  principally 
for  the  ones  who  have  not  taken  a definite 
position  in  favor  of  or  against  the  metric 
system. 

The  writer  of  this  review  has  read  much 
in  pro  and  contra  to  the  English  system 
and  the  metric  system.  «He  has,  for  more 
than  twenty  years,  used  both  systems  every 
day.  He  looks  upon  both  systems  as  being 
mathematical  languages  in  which  one  can 
express  any  mathematical  relation  for 
which  there  may  be  need.  He  is  quite 


familiar  wish  the  condition  which  exists  In 
many  countries,  where  mathematical  lan- 
guages have  been  made  obligatory  or  legal. 
In  those  countries  where  the  average  of 
literacy  is  low,  and  only  a few  well  edu- 
cated people  dictate  the  mathematical  lan- 
guage to  he  used,  the  change  from  one  form 
of  expression  to  another  is  comparatively 
simple.  Even  so,  at  least  one  generation  is 
required  to  make  a perfect  change.  Where 
everybody  can  read  and  write  to  some  de- 
gree, and  really  think  about  a great  variety 
of  weights  and  measures,  even  though  it  be 
in  a simple  way,  the  change  is  more  diffi- 
cult. 

Mere  laws  have  not  driven  Magyar,  nor 
Basque,  nor  Guarani  from  the  minds  of 
the  people  of  Austria,  Spain,  France  and 
Paraguay.  Neither  has  our  own  national 
effort  been  successful  in  eliminating  the 
vara  or  league  from  land  measure  in  that 
territory  which  we  acquired  from  Mexico 
so  long  ago. 

It  is  universally  admitted  that  the  old 
arbitrary  English  system  of  weights  and 
measures  has  many  faults.  Its  greatest 
advantage  to  the  present  generation  Is  that 
the  great  mass  of  the  people  in  many  coun- 
tries think  in  that  system.  There  have  been 
many  opportunities  to  improve  the  system, 
but  the  people  do  not  want  their  mathe- 
matical language  changed  and  it  has  been 
changed  very  little.  The  metric  system  is 
legal  in  the  United  States,  but  very  few 
ever  use  it.  Those  few  engaged  In  Interna- 
tional or  scientific  relations  translate  from 
one  language  to  another  when  necessary. 
It  is  no  criticism  of  the  metric  system  to 
say  that  the  present  generation  of  English- 
speaking  people  will  think  In  the  present 
system  until  they  are  dead.  Just  why  such 
efferts  should  be  made  to  try  to  compel  its 
use  at  this  time  is  not  apparent.  The 
United  States  is  going  through  one  experi- 
ence of  prohibition  at  this  time.  It  may 
prove  successful  after  a period  of  years  be- 
cause it  has  the  good  health  and  morals 
of  the  community  In  Its  favor,  but  there  is 
nothing  unsanitary  about  the  English  sys- 
tem of  feet  and  pounds,  no  moral  turpitude 
is  involved  in  speaking  of  a ton  of  coal  in 
place  of  1,000  kilograms. 

The  book  is  full  of  facts,  but  it  is  obvi- 
ously partisan.  For  example,  it  Is  stated 
that  "Those  who  obstruct  the  general  adop- 
tion of  the  metric  system  constitute  less 
than  one  per  cent  of  the  voters.”  It  would 
probably  be  equally  true,  or  equally  false, 
to  say  that  less  than  one  per  cent  of  the 
voters  favor  it.  The  plain  facts  of  the  case 
are  that  a very  small  group  urges  the  com- 
pulsory adoption  of  the  metric  system  and 
those  most  directly  aected  will  oppose  it  . It 
is  a question  of  very  grave  doubt  if  all 
those  who  participate  in  the  combined  sup- 
port and  opposition  of  the  plan  number  one 
per  cent  of  the  voters. 

It  is  a tempest  in  a teapot  from  one  point 
of  view,  but  very  grave  from  another. 
Those  most  directly  concerned  might  induce 
quick  action  for  or  against  the  compulsory 
adoption  of  the  metric  system  by  the  na- 
tional congress,  and  destroy  the  present 
satisfactory  condition  in  the  United  States, ss 
where  either  system  is  legal  and  one’s  per- 
sonal Interests  determine  which  he  snail 
use. 


Modern  Methods  of  Welding  As  Applied  to 
Workshop  Practice.  By  J.  H.  Davies. 
263  pages.  Illustrated.  Published  by 
D.  Van  Nostrand  Co.,  New  York. 

This  is  a rather  complete  book  In  so  far 
as  the  subjects  treated  cover  a wide  variety 
of  practice  and  much  attention  is  given  to 
apparatus  of  various  kinds.  Chapter  on 
pre-heating,  on  the  preparation  of  welds,  on 
handling  cast  iron,  aluminum,  brass  and 
other  metals,  including  lead  burning,  are 
given. 

Various  kinds  of  welding  are  included, 
such  as  oxy-acetylene.  oxy-hydrogen,  ther- 
mit and  electrio  welding  of  the  different 
tyes.  Spot  welding,  butt  welding  and  other 
methods  are  shown  In  considerable  detail. 
The  illustrations  are  very  complete  and  are 
a great  aid  in  making  the  text  clear  to  the 
reader. 

Many  examples  of  welding  of  different 
kinds  are  shown,  making  clear  such  defects 
as  slag  enclosed  In  a welded  seam.  Exam- 
ples arc  given  of  welding  in  inaccessible 
places  by  the  use  of  mirrors.  Attention  is 
also  given  to  the  protection  of  the  welder 
by  the  use  of  shields  and  suitable  goggles. 
The  descriptions  seem  to  be  quite  complete 
and  the  reader  should  have  no  difficulty  in 
following  the  directions  given.  Although 
most  of  the  illustrations  are  copied  from 
others  and  are  not  particularly  clear  on 
that  account,  they  serve  their  purpose  in 
most  cases. 

While  this  book  Is  by  an  English  author 
and  naturally  gives  much  attention  to  Brit- 
ish practice,  it  also  devotes  considerable 
space  to  American  methods  and  American 
apparatus.  The  combination  should  be  of 
value  to  all  users  of  welding  apparatus. 
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Hub,  Sprocket  Tooth,  Universal 

Diamond  Chain  and  Manufacturing  Co.,  Indianapolis,  Ind. 
“American  Machinist,”  March  2,  1922 


The  hob  operates  on  the  princi- 
ple used  when  cutting  gear  teeth, 
each  being  capable  of  cutting 
sprockets  with  any  number  of 
teeth  for  a given  pitch  and  roller 
diameter.  It  is  not  limited  to  a 
small  range  of  teeth.  The  teeth 
cut  by  the  hob  conform  to  the 
specifications  for  the  new  "Amer- 
ican standard"  tooth  form,  and  the 
space  angle  gradually  decreases 
as  the  number  of  teeth  in  the 
sprocket  Increases,  and  the  tooth 
angle  gradually  increases-  The 
generating  aotlon  of  the  hob  tends  to  produce  these  changes, 
although  not  at  just  the  same  rate  as  tor  the  true  “American 
standard"  form. 


Attachment,  Slotting,  Automatic  Screw  Machine 

Davenport  Machine  Tool  Co.,  Rochester,  N.  Y. 

"American  Machinist."  March  2,  1922 


The  attachment  is  used  for  slot- 
ting screws,  and  consists  pri- 
marily of  a three-hole  turret 
mounted  on  a bracket,  attached  to 
the  machine  by  bolts  holding  the 
stationary  head  caps  in  place.  The 
saw  head  mounted  over  the  re- 
volving head  uses  the  same 
change  gears  as  the  machine  it- 
self. At  each  forward  movement 
one  screw  is  picked  up,  another 
slotted  and  a third  ejected.  With 
slight  modification,  the  attach- 
ment can  be  used  for  other  sec- 
ond-operation work,  such  as  mill- 
ing, cross-drilling  and  burring. 


Hanger,  Line-Shaft,  Ball  Bearing 

Skayef  Ball  Bearing  Co.,  165  Broadway,  New  York,  N.  Y. 
“American  Machinist,"  March  2,  1922 


The  device  has  a two-point  sus- 
pension and  carries  the  bearing  in 
a split  housing  held  by  two  thread- 
ed suspension  rods.  Vertical  or 
horizontal  adjustment  can  be  made 
at  the  end  of  the  housing  by  the 
locknuts  and  setscrews.  The  pres- 
sure applied  while  making  adjust- 
ments is  not  transmitted  to  the 
bearing.  The  self -aligning  feature 
of  the  bearing  allows  the  shaft  to 
turn  with  a minimum  amount  of 
friction,  and  prevents  rubbing, 
heating  and  binding. 


Calculator,  Machine-Time 

Simplex  Calculator  Co.,  Box  184,  York,  Pa. 

"American  Machinist,"  March  2,  1922 


With  this  calculator  the  time 
required  for  machine-tool  opera- 
tions is  computed  for  either  rotat- 
ing or  reciprocating  work  or  tools. 

For  use  with  rotating  work,  the 
cylinder  carries  tables  indicating 
the  r.p.m.  for  diameters  of  from 
I in.  to  10  ft.  at  all  ordinary  cut- 
ting speeds.  The  range  of  speeds 
is  shown  above  the  slot  on  the 
left-hand  end  of  the  case.  The  slide  rule  bears  four  scales  for 
feed,  r.p.m.,  length  and  time.  For  reciprocating  tool  work  the 
cylinder  has  tables  giving  the  number  of  square  Inches  planed 
per  minute  at  forward  and  return  speeds  and  feeds. 


Grinder,  Toolpoet,  Universal,  “Klteco” 

Liberty  Tool  Co.,  Inc.,  Irvington,  N.  J. 

"American  Machinist,”  March  2,  1922 


Saw,  Shaping,  Universal,  High-Speed 

Peerless  Machine  Co.,  Racine,  Wis. 

"American  Machinist,"  March  9,  1922 


The  base  of  the  device  is 
mounted  on  the  swiveling  tool- 
slide  of  the  lathe.  The  spindle 
is  mounted  so  that  its  height  can 
be  adjusted,  and  is  provided  with 
one  adjustable  taper  bearing. 

Different  types  of  wheels  and 
spindle  extensions  can  be  used. 

The  machine  has  a 6J  x 1 in. 
wheel  for  cylindrical  grinding,  a 
cup  wheel  for  face  grinding  and 
two  extension  arbors  for  in- 
ternal grinding.  The  spindle  is 
driven  by  a belt  connected  to  a i hp.  motor  mounted  on  a slide. 
Both  the  longitudinal  and  transverse  feeds  are  obtained  from  the 
lathe  slides. 


The  machine  has  a standard  hack- 
saw blade,  but  in  many  features  of 
construction  and  method  of  opera- 
tion resembles  a milling  machine. 
The  stroke  of  the  machine  is  5}  in. 
The  cutting  speed  is  changed  by 
cone  gears  in  a box  at  the  rear,  and 
three  speeds  of  60,  85  and  132  strokes 
per  minute  are  provided.  The  drive 
is  by  belt  at  600  r.p.m.,  or  by  a 1-hp. 
motor  mounted  on  the  rear  and  run- 
ning at  1,700  to  1,800  r.p.m.  Feed 
is  adjusted  by  the  small  handwheel 
in  the  front.  The  machine  is 
equipped  with  a vise,  angle  fixture 
and  a cross-feed  fixture.  Height,  23 
in.  Floor  space,  24  x 43  in.  Weight, 
750  pounds. 


Starter,  Induction  Motor,  "Tliermalood” 

Monitor  Controller  Co.,  Baltimore,  Md. 

“American  Machinist,”  March  9,  1922 


Filling  Machine,  Flask,  Stationary  or  Portable 

Osborn  Manufacturing  Co.,  5401  Hamilton  Ave.,  Cleveland,  Ohio 
“American  Machinist,"  March  9,  1922 


This  thermal-limit  starting  device  used 
with  induction  motors  consists  of  a three- 
pole  magnetic  contactor  and  a thermal- 
limit  relay,  both  mounted  on  a slate  panel 
and  inclosed  in  a metal  cabinet.  It  is 
adapted  to  remote  control,  and  operated  by 
means  of  push  buttons.  It  gives  over-load 
and  low-voltage  protection,  provides  for 
starting  at  full  current,  voltage  and  torque, 
and  automatically  prevents  overheating  the 
motor.  It  is  available  in  all  sizes  up  to 
3 hp.  on  110-volt  single-phase  current,  6 
hp.  on  either  220-volt  single-phase  or  110- 
volt  polyphase,  and  10  hp.  on  either  440- 
volt  single-phase  or  220-volt  polyphase  cur- 
rent. 


The  machine  is  used  in  the 
foundry  for  filling  large  flasks,  and 
is  self-contained.  Standard  link 
chains  carrying  specially  shaped 
buckets  run  on  the  sprockets 
driven  by  an  electric  motor.  The 
capacity  depends  upon  the  amount 
of  sand  to  be  handled.  The  ma- 
chine is  controlled  by  push  buttons, 
located  at  the  end  of  the  discharge 
chute.  If  the  machine  is  stationary, 
the  flasks  may  be  brought  to  it  on 
cars. 
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Boston  Goars.  Boston  Gear  Works,  Nor- 
folk  Downs.  Quincy,  Mass.  Catalog  No. 
io  im^dltion.  Illustrating  and  describing 
with  specifications  and  price  lists  attached, 
a line  of  600,000  standardised  Boston  gears. 

A special  section  of  the  catalog  is  devoted 
to  a description  of  the  latest  models  of 
steel  and  iron  internal  gears  for  use  with 
Boston  pinions  of  less  than  twelve  teeth. 
The  book  presents  a small,  compact  ar- 
rangement of  material,  making  it  easy  to 
find  any  type  or  else  of  gear  wanted. 

Small  Tools.  Greenfield  Tap  and  Die 
Corporation.  Greenfield,  Mass.  Catalog  No. 
46-A.  containing  almost  400  pages  or  de- 
scriptive matter  on  taps  and  .^es,  screw 
plates,  drills  and  reamers,  milling  cutters 
and  pipe  tools.  A large  variety ' of  these 
various  tools  are  described  and  illustratod 
with  specifications  and  price  lists  Included. 
Tables  of  British  standard  pipe  threads, 
Morse  and  Browne  & Sharpe  tapers,  U.  3. 
standard  gage,  tables  of  weights  of  sheet 
copper,  wire  gage  standards,  copper  wlre 
tables,  squares,  cubes,  circumferences  and 
areas  of  circles,  decimal  equivalent  of 
fractions,  metric  and  English  equivalent 
measures  and  a variety  of  other  useful  in- 
formation make  up  this  very  comprehensive 
booklet. 

Inrerooll  Milling  Machine.  Ingersoll 
Milling  Machine  Co..  Rockford  111.  A six- 
page  circular  describing  the  latest  Inger- 
soll adjustable  rotary  milling  machine. 
Most  of  the  space  is  devoted  to  photographs 
of  the  machine  in  actual  operation  in  tho 
Ingersoll  shops.  These  photographs  show 
the  various  special  features  of  the  machine 
and  teU  the  story  better  than  words. 

Pneumatic  Drills.  Independent  Pneu- 
matic Tool  Go.,  600  W.  Jackson  Blvd..  Chl- 
cagor  IU.  A small  circular  describing  the 
latest  type  of  “Pigmy"  No.  26,  No.  375  and 
No.  50  pneumatic  drllla  Specifications  for 
each  type  are  included.  . 

Refrigerating  Machinery.  Howe  Ice  Ma- 
chine Co.,  2815  Montrose  Ave.,  Chicago,  111. 
A twenty-page  catalog  illustrating  and 
describing  the  principal  features  that  make 
up  the  Howe  ammonia  compressors  for  ice 
and  refrigerating  machines.  Cross-section 
drawings  and  a series  of  halftone  photo- 
graphs  show  the  Intricate  details  of  design 
and  construction  of  these  machines.  Several 
photographs  of  Howe  re f r 1 g e rat  1 n g ^ and 
freezing  apparatus  at  work  In  factories  and 
in  ice  plants  are  shown. 

Silent  Holst.  The  Silent  Holst  Co., 
Brooklyn,  N.  Y.  Bulletin  No.  ^describ- 
ing the  silent  hoist  friction  drum  hoist  and 
vertical  winches  with  gasoline  engine  drive, 
which  also  can  be  furnished  with  electric 
motor  drive  up  to  50  hp.  /This  new  type 
of  hoist  is  especially  adaptable  for  hoisting 
girders  in  industrial  plants  and  for  con- 
struction work.  _ , _ „„„ 

Circuit  Breakers.  Roller-Smith  Co.,  233 
Broadway,  New  York  City.  Bulletin  No. 
560,  illustrating  and  describing  types  E 
and  "T"  inclosed  circuit  breakers.  Speci- 
fications and  price  lists  are  included.  Bul- 
letin No.  820,  of  the  same  company,  des- 
cribes a line  of  ammeters  and  voltmeters, 
as  well  as  COD  Indicators,  all  products  of 
tho  Roller-Smith  Co. 

Heat-Treating  Furnaces.  W.  S.  Rockwell 
Co.,  50  Church  St.,  New  York  City.  Bulle- 
tin No.  242,  a supplement  to  the  series  of 
educational  papers  previously  Issued  by 
this  company  and  intended  to  illustrate  the 
variety  of  methods  of  applying  the  princt- 
pies  of  proper  heating  and  handling  to 
different  manufacturing  requirements  and 
shop  conditions.  This  bulletin  covers  the 
influence  and  method  of  heating  on  the 
quality  and  cost  of  heat-treated  products. 
The  illustrations  show  the  Rockwell  fur- 
naces  in  operation  and  charts  show  differ- 
ent  designs  and  sizes  of  the  furnaces. 
Athol-Starrett  Vises.  Athol  Machine  and 
• Foundry  Co..  Athol.  Mass.  Catalog  No.  3o 
illustrating  and  describing  a line  of  Athol- 
Starrett  vises,  hardware  specialties  and 
machinery.  Among  the  types  mentioned 
are  U-beam  vise,  ratchet  handle  plumber  s 
vise,  combination  pipe  vise,  quick -acting 
woodworker’s  vise,  machinist  s vise,  drill 
press  and  milling  machine  vise,  clamp  base, 
stationary  base  and  jaw,  swivel  base  and 
stationary  Jaw,  small  portable  grindstone, 
grindstone  frame,  bench  grinder  counter- 
shaft, and  a large  variety  of  parts  for  the 
various  machines  mentioned. 

Una- Flow  Engine.  The  Stumpf  Una- 
Flow  Engine  Co.,  Inc.,  Syracuse,  N.  Y.  .A 
leaflet  describing  this  new  type  of  engine, 
which  as  its  title  Indicates  is  an  engine 
in  which  the  steam  flows  through  the 
cylinder  in  one  direction  only. 


Garvin  Facts.  The  Garvin  Machine  Co, 
New  York,  N.  ¥.  An  Interesting  pamphlet 
presenting  some  valuable  suggestions  in  the 
matter  or  purchasing  second-hand  machin- 
ery.  It  is  addressed  to  purchasing  agents 
superintendents,  foremen,  managers  and 
financial  officers.  To  each  one  of  these 
executives  is  devoted  a page  in  which  facia 
concerning  the  purchase  of  second-hand 
machine  tools  are  presented.  It  concludes 
with  a message  tg  prospective  buyera  that 
“your  wisdom  will  be  determined  by  re- 
sults, not  price.” 

"Twlstest.”  J.  S.  Imlach,  Ottawa,  Canada. 
A six-page  folder  describing  and  illustrat- 
ing a tool  that  tests  connecting  rods  both 
ways  at  the  same  time,  and  which  magnifies 
any  error  that  exists.  The  illustrations 
show  the  operation  of  the  device  in  its 
various  positions. 


Turret  Machines.  The  Warner  & Swasey 
Co.,  Cleveland,  Ohio.  A well  prepared  36- 
page  catalog  illustrating  and  describing  a 
complete  line  of  accurate,  durable  machines 
for  bar  and  chucking  work.  The  contents 
include  turret  lathes,  universal  hollow- 
hexagon  turret  lathes  for  heavy  operations, 
and  plain  and  universal  turret  lathes  for 
brass  work.  Each  type  is  fully  Illustrated 
and  described  with  tables  of  operations 
showing  capacity  of  work  which  each  ma- 
chine is  capable  of  performing.  Three 
pages  are  devoted  to  codes  which  make  it 
easy  for  the  purchaser  to  order  machines  or 
equipment. 

Whitney  Coupling.  Kay  Manufacturing 
Co.,  Norwalk.  Conn.  Circular  1922  des- 
cribing the  Whitney  free-floating  coupling 
for  transmitting  power  from  one  shaft  to 
another,  which  shafts  are  not  In  alignment. 
A table  of  dimensions  and  a price  list  are 
included. 

Small  Tools.  Alfred  Herbert,  13  British 
Indian  St..  Calcutta,  India.  Alfred  Her- 
bert, Ltd.  has  Issued  a quarterly  stock  list 
including  prices  of  the  small  tools  handled 
by  the  company.  The  booklet  might  offer 
Interesting  comparisons  to  American 
dealers. 

Simplex  Jocks.  Templeton,  Kenly  & Co., 
Ltd.,  4020  South  Central  Ave.,  Chicago, 
Hi.  A.  24-page  catalog  describing  a 
line  of  Simplex  Jacks  manufactured  by 
the  above  company  for  railroads,  contrac- 
tors, mining  and  oil  producing  industries, 
public  service  utilities,  automobiles  and 
trucks.  It  presents  an  interesting  study 
of  the  principles  that  govern  the  capacities 
of  jacks  and  presents  detailed  drawings  of 
the  construction  of  Simplex  jacks  so  as  to 
conform  to  the  principles  as  outlined. 

Jacobs  Chucks.  The  Jacobs  Manufac- 
turing Co.,  984  Park  St,  Hartford,  Conn.  A 
new  catalog,  No.  817,  illustrating  and 
describing  a complete  line  of  both  Jacobs 
improved  drill  chucks  and  the  new  Jacobs 
super-chucks.  Complete  price  lista  of  all 
sizes  and  types  are  included. 

R«eo  "Little  Six.”  The  Bastian -Blessing 
Co.,  125  W.  Austin  Ave.,  Chicago,  111.  A 
small  folder  describing  the  “Little  Six  out- 
fit which  gets  its  trade  name  from  the 
fact  that  it  is  made  to  perform  six  opera- 
tions as  follows:  Welding,  cutting,  braz- 
ing, lead  burning  or  welding,  radiator  re- 
pair, and  decarbonizing.  It  is  intended  for 
the  garage  or  repair  shop. 

Gear  Grinders.  The  Garrison  Gear 
Grinder  Co.,  Dayton,  Ohio.  A small  book- 
let describing  the  Garrison  gear  grinder 
which  automatically  generates  perfect  tooth 
contours  of  any  pressure  angle.  The  con- 
struction of  the  machine  is  described 
minutely. 

Power  King.  Jones,  MacNeal  & Camp, 
Warsaw,  Ind.  A four-page  folder  describ- 
ing a line  of  Power  King  electric  drills  em- 
bodying the  special  features  of  full  ball 
bearings,  oversize  motors  and  two  speeds. 
The  drill  Is  described  in  detail  by  means  of 
an  illustration  with  the  special  features 
numbered  and  described  in  the  margin. 

Handbook  of  Conveyor  Praetlce.  Robins 
Conveying  Belt  Co.,  13  Park  Row,  New 
York,  N.  Y.  A 96-page  handbook  pre- 
pared by  the  Robbins  company  as  an  aid 
to  engineers  and  draftsmen  having  to  do 
with  the  planning  or  designing  of  conveyor 
installations.  It  contains  a group  of  new 
and  useful  tables  concerning  capacities, 
power  requirements,  speeds  of  conveyors 
and  similar  matters ; dimensions  of  the 
various  conveyor  parts,  together  with  gen- 
eral dRta  on  conveyor  practice.  There  is 
a section  devoted  to  the  description  and 
illustration  of  installations  of  various  kinds 
designed  and  erected  by  this  company. 
There  are  also  charts  for  determining 
steam  and  horsepower  of  transmission  pul- 
leys and  belts,  shaft  diameters,  horsepower 
of  gears,  and  for  finding  the  slopes  of  val- 
leys in  chutes  and  hoppers.  The  book  is 
well  prepared  on  heavy  coated  stock  with 
excellent  binding  and  covers. 


Norton  Alnndqjn  Safety  Tile.  The  Nor- 
ton Company,  Worcester,  Mass.  A twenty- 
page  booklet  giving  specifications  for  the 
proper  installation  of  Norton  Alundum 
safety  tile.  This  information  should  be  In- 
valuable to  architects  and  engineers  who 
use  Norton  tile  in  their  construction  work. 
A series  of  excellent  drawings  are  included 
which  show  clearly  the  various  types  of 
construction  in  which  this  safety  tile  Is 
used. 

Micarta  Gears  and  Pinions.  Westing- 
house  Electric  and  Manufacturing  Co.,  East 
Pittsburgh,  Pa.  Circular  No.  1579-B  of  the 
Westlnghouse  company,  describing  and  il- 
lustrating this  latest  development  In  the 
field  of  silent  gearing.  Micarta  is  a non- 
metallic  material  developed  by  the  Westing- 
house  company  for  gear  and  pinion  applica- 
tion. It  can  be  advantageously  substituted 
for  untreated  steel,  cast  iron,  bronze  and 
all  non-metallic  materials  commonly  em- 
ployed for  gearing.  The  bulletin  gives  the 
distinctive  features  and  the  physical  and 
mechanical  properties  of  micarta  in  detail 
A table  of  drawings  showing  designs  <x 
micarta  gears  and  two  pages  of  gear  data 
and  horsepower  rating  make  the  catalog 
most  complete. 

Magnetic  Chucks.  O.  S.  Walker  Co.,  Inc., 
Worcester,  Masa  Circular  W2.  16  pages 

describing  the  Walker  magnetic  chiicks  of 
the  rectangular,  swiveling  and  vertical  face 
types,  in  all  of  which  the  single  coll  or 
single  magfiet  type  of  construction  is  a pre- 
vailing feature  of  the  design.  The  illustra- 
tions show  the  parts  which  go  into  the  mak- 
ing of  a Walker  chuck,  and  give  the  reader 
an  excellent  idea  of  the  operation  of  a com- 
plete chuck.  Other  illustrations  show  the 
chuck  in  use  on  grinding  machines.  An- 
other section  gives  tables  of  dimensions  for 
chucks  of  the  rectangular  type,  and  also 
specifications.  Two  pages  of  the  bulletin 
are  devoted  to  a description  of  the  Walker 
demagnetizes 

Sandblast  Machines.  Hoevel  Manufactur- 
ing Corporation  (controlled  by  the  L.  O. 
Koven  & Bros.  Co.,  154  Ogden  Ave.,  Jer- 
sey City.  N.  J.).  The  1922  catalog  of  the 
Hoevel  concern.  Illustrating  and  describing 
ail  the  latest  types  of  sand  blasting  ma- 
chines for  industrial  purposes.  The  book 
shows  machines  for  removing  scale,  rust, 
dirt  and  grease  from  castings  before  nlckei 
plating,  galvanizing  or  painting,  and  for 
other  cleaning  or  polishing  purposes. 

Worthington  Diesel  Engines.  The  Worth- 
ington Pump  and  Machinery  Corporation, 
115  Broadway,  New  York,  N,  Y.  Bulletin 
VK-1851-A,  illustrating  and  describing  the 
new  Worthington  Diesel  engine  of  the  two- 
cycle,  solid  Injection  type.  A large  cross- 
sectional  photograph  of  the  engine  with 
the  parts  numbered  and  described  In  the 
margin  Is  a featuro  of  the  catalog. 

Hammered  Crucible  Tool  Steel.  Mclnnes 
Steel  Co.,  Ltd.,  Corry,  Pa.  A small  booklet 
describing  the  line  of  high-grade  hammered 
crucible  tool  steel  products  manufactured 
by  this  company.  Some  of  the  items  men- 
tioned are  vanadium,  cello  vanadium,  clear 
point,  superior,  mlsco,  special  chrome, 
chrome  nickel,  tool  steel  forgings,  gear 
blanks,  forgings,  weldless  rings,  hammered 
spindles,  axle  forgings,  conneating  rods 
and  Mclnnes  special  tool  steel.  Each  one 
of  these  types  is  briefly  described,  and  the 
proper  method  for  hardening  and  temper- 
ing is  given. 

Monitor  Thermaload  Starter.  Monitor 
Controller  Co.,  Baltimore,  Md.  A circular 
entitled  “Keep  Your  Machines  Running.” 
briefly  describes  this  thermaload  starter, 
which  is  suited  to  any  kind  of  machinery 
driven  by  alternating  current  • motors. 

Milliken  Machine  Tool  Specialties.  Milli- 
ken  Machine  Co.,  West  Newton,  Masa 
Small  circular  describing  the  line  of  stand- 
ard cast-iron  surface  plates,  bench  plates, 
angle  plates,  ball  turret  heads  and  slide- 
rests. 


American  Railway  Association:  Section 
HI,  Mechanical:  Annual  meeting,  Atlantic 
City,  June  14  to  21.  (Formerly  the  Master 
Car  Builders  and  the  Association  of  Mas- 
ter Mechanics.) 

Society  of  Automotive  Engineers:  Sum- 
mer meeting,  White  Sulphur  Springs. 
W.  Va.,  June  20  to  24.  C.  F.  Scott.  29 
West  39th  St.,  New  York  City,  is  chairman 
of  the  convention  committee. 

American  Society  for  Testing  Materials: 
Twenty-fifth  annual  meeting,  Chalfonte- 
Haddon  Hall  Hotel,  Atlantic  City,  June 
26  to  July  1.  Secretary,  C.  L.  Warwick. 
1315  Spruce  St.,  Philadelphia,  Pa. 
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Reamer  Driving  Machine 

George  H.  Blettner  Co.,  1841  W.  Jackson  Blvd.,  Chicago,  111. 
“American  Machinist,"  March  9,  1922 


The  machine  furnishes  power  for  reaming 
operations  ordinarily  done  by  hand.  It  will 
drive  hand,  expansion,  adjustable  or  special 
reamers  up  to  11  in.  in  diameter.  The 
spindle  speeds  are  10,  20  and  30  r.p.m. 
The  spindle  Is  fltted  with  a 5-in.  Cushman 
geared  scroll  chuck.  The  motor  has  1 hp. 
and  can  be  supplied  for  either  a.c.  or  d.c. 
of  32,  110  or  220  volts.  Height,  42  In. 
Floor  space,  18  x 18  in.  Weight,  145 
pounds. 


Reamer,  Expanding,  Cylinder 

Campbell  Auto  Works,  238  NT.  El  Dorado  St.,  Stockton,  CaL 
"American  Machinist."  March  9,  1922 

% 


The  tool  Is  used  for  re-boring  and 
finishing  automobile  cylinders.  The 
head  screws  on  a boring  bar  that 
can  be  fltted  to  any  type  of  cylinder 
boring  machine,  and  it  may  also  be 
used  for  turret  machines.  It  has  an 
expansion  of  8 in.,  adjusted  by 
means  of  a screwdriver  and  a mi- 
crometer. The  adjusting  mechanism 
is  concealed  inside  the  head,  and  by 
turning  the  large  central  adjusting 
screw,  the  blades  may  be  forced 
outward  or  inward.  After  adjustment,  the  eight  screws  are  tight- 
ened into  place  and  the  blades  thus  locked  in  position.  The  tool 
is  made  in  several  sizes,  the  largest  of  which  is  4i  In.  In 
diameter. 


Micrometer,  Inside,  Extension 

Reed  Small  Tool  Works,  Cherry  and  Vine  Sts.,  Worcester,  Mass. 
“American  Machinist,”  March  9,  1922 


Threading  Machine,  Staybolt 

Warner  & Swasey  Co.,  Cleveland,  Ohio 

"American  Machinist,"  March  9,  1922 


The  micrometer  is  used  to  ob- 
tain internal  measurements  of 
cylinders  and  rings,  but  is  use- 
ful as  well  In  linear  measurements, 
testing  parallel  surfaces,  compar- 
ing gages  and  setting  calipers. 

The  detachable  handle  can  be 
changed  for  right-  or  left-hand 
work.  Extra  rods,  screwing  on 
the  threaded  stud  at  the  end  of 
the  barrel,  give  a change  of 
length.  The  standard  set  consists 
of  the  inside  micrometer,  an  ad- 
justing wrench  and  five  rods,  giv- 
ing a range  from  3 to  8 in.  Additional  rods  for  measuring  greater 
lengths,  also  a handle  for  gaging  to  greater  depths  In  cylinders, 
can  be  furnished. 


The  machine  is  made  up  of  the 
standard  No.  4 turret  lathe  with 
a special  attachment  instead  of 
the  regular  turret  slide  and  sad- 
dle, and  it  may  be  used  for  the 
production  of  the  studs  and  bolts, 
as  well  as  staybolts.  The  machine 
handles  crown  stays,  button-head 
stays  and  swivel  stays  up  to  40 
in.  in  length,  and  cuts  any  size  of 
thread,  using  self-opening  die 
heads.  After  the  staybolt  is 
chucked  in  position,  the  staybolt 
carriage  is  fed  forward.  The  head 
is  then  formed  by  a forming  cutter  on  the  cross-slide,  the  staybolt 
carriage  is  fed  forward,  and  the  die  heads  close  automatically 
and  cut  the  threads. 


Lathe,  Valve,  Hand-Operated,  "Peerless” 

Steiner  Brothers,  Lima,  Ohio 

"American  Machinist,”  March  9,  1922 


The  valve  is  held  In  place  in  the 
hollow  spindle  by  means  of  a spe- 
cial self-centering  chuck.  Valves 
having  stems  from  5 to  & in.  in 
diameter  and  heads  up  to  3 in.  in 
diameter  can  be  held.  The  valve  is 
rotated  by  a lever.  A high-speed 
removable  cutting  tool  is  used, 
mounted  in  a slide  that  can  be 
swung  through  an  angle  of  over  30 
deg.  As  the  driving  handle  is 
turned,  the  toolslide  is  automati- 
cally fed  inward.  The  worm  wheel 
can  be  disengaged  by  the  knurled 
knob  at  the  side  of  the  spindle  hous- 
ing, so  that  the  toolslide  can  be 
moved  by  hand. 


Welding  Outfit,  "Little  Six,"  Rego 

Bastlan-Blessing  Co.,  125  W.  Austin  Ave.,  Chicago,  111. 
"American  Machinist,”  March  9,  1922 


The  outfit,  made  up  of  standard 
units  of  Rego  equipment,  is  pri- 
marily for  use  In  general  garage 
repair  work.  The  welding  torch, 
equipped  with  three  copper  one- 
piece  welding  tips,  will  weld  steel 
up  to  1 in.  in  thickness,  or  -with  a 
cutting  tip  will  cut  steel  up  to  1 
in.  in  thickness.  Special  tips  are 
provided  for  brazing,  lead  burning 
or  welding,  and  repairing  radia- 
tors ; and  a decarbonizing  torch 
for  removing  carbon  from  the  combustion  chambers  of  automobile 
cylinders.  The  other  apparatus  furnished  consists  of  the  oxygen 
and  acetylene  regulators,  hose,  wrenches,  spectacles,  spark  lighter, 
and  an  instruction  book. 


Planer,  High-Speed 

Whitcomb-Blaisdell  Machine  Tool  Co.,  Worcester,  Mass. 
“American  Machinist,”  March  16,  1922 


Lathe,  Bench,  Motor-Driven 

A.  V.  Carroll  Machine  Tool  Co.,  Norwood,  Cincinnati,  Ohio 
"American  Machinist,”  March  16,  1922 


The  planer  table  operates  at  a 
speed  of  150  ft.  per  minute  on  both 
the  cutting  and  return  strokes. 
Brass  screen  plates  about  13  x 30 
in.  in  size  are  planed.  The  shaft 
carrying  the  tight  and  loose  pulleys 
passes  entirely  through  the  bed,  and 
carries  a pulley  driving  the  second 
belt.  The  table  contains  T-slots, 
but  no  holes.  The  steel  rack  ex- 
tends for  the  full  length  of  the 
table.  Two  heads  are  mounted  on 
the  crossrail,  both  running  on  the 
lower  screw.  The  capacity  is  26  x 
32  x 18  in.  Minimum  distance  be- 
tween tools,  12  in. 


The  lathe  countershaft  Is  mount- 
ed on  a l}-in.  steel  bar  fitting  in 
an  extension  support  cast  on  the 
bed.  The  spindle  has  a g-in.  hole. 
The  carriage,  glbbed  to  the  bed, 
is  traversed  by  a long  screw  at 
the  front.  Feeds  are  operated  by 
hand,  and  the  driving  motor  can 
he  operated  from  an  ordinary 
lamp  socket.  Voltage  and  current 
should  be  specified.  Equipment: 
motor,  cord  and  plug,  faceplate, 
centers,  center  rest  and  wrenches. 
Swing.  10  in.  Distance  between 
centers,  24  inches. 


Clip,  paste  on  3 x 5-in.  cards  and  file  as  desired 
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Machine  Tools  Wanted 


Cal,  Los  Ah(«1m — R.  Neul,  1334  East 
63rd  St.— one  power  lathe  for  machine  shop. 

111.,  Chicago — Chicago  Pump  Co.,  2336 
Wolfram  St. — one  24  in.  Ingersoll  cutter 
grinder  (used). 

111..  Chicago  — E.  Edtbauer  & Co.,  224 
North  Desplaines  St. — one  plain  milling  ma- 
chine (No.  2 or  3). 

Kan.,  Wichita — G.  P.  Cain,  1518  Polnce 
St. — power  drill  press  and  emery  wheel,  for 
machine  shop. 

Kan,  Wichita — J.  O.  Coleman,  106  North 
3rd  St. — power  drills  and  grinders  for  ma- 
chine shop. 

Kan.,  Wichita — Day  & Night  Repair 
Shop,  222J  North  Market  St. — one  power 
lathe. 

Kan..  Wtchlta — W.  Gunning.  120  North 
St.  Paul  St. — power  lathe  for  garage. 

Kan.,  Wichita  — H.  Hoopper,  Forum 
Garage — one  power  drill  press  and  lathe. 

Kan.,  Wichita — Palace  Garage,  136  North 
St.  Paul  St. — emery  wheel,  drill  press,  lathe 
and  cylinder  grinder  for  power  equipment. 

Kan.,  W'lchlta — J.  Ryan,  Park  Place — 
one  power  lathe. 

Kan.,  Wichita — The  Smith  Machine  Shop, 
132  North  Lawrence  St.,  O.  G.  Smith, 
Purch.  Agt. — power  lathe  and  automobile 
cylinder  grinder. 

Kan.,  Wichita — Standard  Cutlery  Co,  154 
North  Market  St,  F.  Mercier,  Purch.  Agt. 
— one  power  grinder  for  sharpening  cutlery. 

Kan.,  Wichita  — Wichita  Desicating  Co., 
911  Bentley  Ave,  J.  R.  Johnson,  Purch. 
Agt. — one  power  lathe  and  one  drill  press. 

Mich.,  Detroit — The  F.  J.  Lamb  Co,  928 
Franklin  St. — Numbers  1 and  2 Warner 
and  Swasey  hand  screw  machines. 

Mich,  Saginaw — I.  L.  Gunther,  128 
North  Franklin  St. — one  10  jc  30  In.  Norton 
grinder. 

Neb,  Lincoln — J.  H.  Markel  Motor  Co, 
1726  O St,  W.  F.  Boys,  Purch.  Agt.— one 
20  In.  drill  press,  one  18  in.  lathe,  7 or  8 
ft.  bed,  both  with  motor  attached ; one  air 
hammer,  one  air  hose  and  attachments  for 
12  openings;  one  motor  cleaning  machine; 
blacksmith  shop  equipment  including  anvil, 
forge,  and  small  tools ; one  bench  grinder  ; 
one  chain  hoist  and  machine ; one  electric 
test  stand. 

Neb,  Lincoln  — Reliable  Auto  Tinners, 
238  South  10th  St,  H.  Fattig,  Purch.  Agt. — 
one  power  emery  wheel  and  grinder, 
combined. 

N.  Y„  Lewiston — F.  Seick — machinery 
and  tools  for  garage  and  repair  shop  now 
under  construction. 

N.  J,  Newark— W.  H.  Hall,  583  18th 
Ave. — 50  lb.  trip  hammer. 

N.  Y„  New  York — The  Cornell  Iron  Wks, 
601  West  26th  St. — one  power  punch  press. 

N.  Y,  Rochester — Brockway  oMtor  Truck 
Co,  Cortland — machinery  and  equipment 
for  service  station  and  shop. 

N.  C„  Asheville — Asheville  Supply  & 
Fdry.  Co,  H.  J.  Sutton,  Secy.-Pres. — one 
24  or  36  in.  punch  and  shear,  belt  or  elec- 
trically driven. 

O,  Cleveland— The  Bd.  of  Educ,  East 
6th  and  Rockwell  Sts,  H.  E.  Boppel,  Purch. 
Agg. — four  saw  benches,  one  cabinet  planer, 
one  hollow  chisel  mortiser,  one  block  sander, 
four  band  saws,  four  hand  jointers,  four 
oil  stone  grinders,  four  lathes,  four  10  in. 
bench  drill  presses,  four  2 wheel  grinders, 
four  squaring  machines,  four  bar  folding 
machines,  four  punch  and  shear  machines, 
four  forming  rollers,  four  burring  machines, 
four  turning  machines,  four  wiring  ma- 
chines. four  hand  forges,  for  use  In  Audu- 
bon, Patrick  Henry  and  Rawlings  Junior 
h igh  school. 

O,  Columbus  — Modern  System  Grocery 
Co,  178  North  4th  St,  J.  W.  Baker,  Pres. 
— equipment  for  proposed  garage,  on  Lazell 
and  Hickory  Sts.,  capacity,  SO  grocery 

trucks. 


O,  Columbus — The  Sterns  Lubricator  Co, 
395  East  Broad  St,  C.  H.  Neil,  Pres.— 
boring  machines,  grinders,  polishers,  etc, 
for  new  plant,  at  Cleveland  Ave.  and 
Colfax  St. 

O,  Logan — Logan  Fdry.  & Machine  Shop 
— machinery  and  equipment  for  large  addi- 
tion. 

Pa,  Frankford  — Fidelity  Machine  Co, 
4015  Paul  St. — additional  machinery  for 
new  factory. 

Pa,  Phiia.  — Rochlls  Iron  Wks,  1518 
North  5th  St. — shearing  machinery,  punch 
presses  and  bending  machines  for  orna- 
mental iron  work. 

Va,  Waynesboro — Service,  Gas  and 
Supply  Co,  K.  P.  Wright,  Mgr. — small 
tools  and  equipment  for  garage. 

Wls,  Milwaukee  — The  Economy  Sheet 
Metal  Wks,  305  Grove  St,  II.  Rumpel, 
Purch.  Agt. — 30  In.  square  shears. 

Wis„  Milwaukee — Nash  Motors  Corp, 
Clement  and  Oklahoma  Ave,  (address 
Purch.  Dept.  Plant  No.  4) — punch  presses, 
boring  machines,  and  other  machinery  and 
equiment  for  new  plant  now  under  con- 
struction, (body  plant  and  sheet  plant). 

Wls,  Milwaukee — J.  Zapf,  1311  40th  St.- 
one  saw  table,  1 sticker,  and  electric  motors. 

Ont,  Galt — A.  D.  Porter  Mfg.  Co,  Hob- 
son St. — equipment  and  tools  for  the  manu- 
facture of  pressed  steel  and  brass  products 
for  the  plumbing  trade,  and  specialties  for 
hardware,  shoe  and  furniture  trades. 

Ont,  Peterborough — Motors  & Machines, 
Ltd,  A.  E.  Adams,  Pres.  & Mgr. — equip- 
ment for  machine  shop. 

Ont,  St.  Williams — McCall  & Co. — one  12 
In.  4 sided  planer,  one  24  and  one  26  In. 
1 sided  planer,  one  re  saw,  one  swing  saw 
6 in.  frame  and  two  r.i.p.  saws,  one  variety 
saw  and  one  36  in.  band  saw,  one  high 
speed  shaper,  one  sash  sticker,  one  2 
spindle  boring  and  one  4 spindle  verticle 
boring,  one  16  in.  and  one  12  in.  Jointers, 
one  elbow  sander  and  one  2 drive  sander, 
one  turning  lathe,  one  band  saw  flier,  one 
blower  side  face,  one  chain  mortiser. 

Que,  Montreal — H.  J.  Bowen,  293  Notre 
Dame  St.  W. — one  small  lathe  and  com- 
plete equipment  for  garage  and  repair  shop. 

Que,  Montreal — I.  P.  Choquette,  900  St. 
Denis  St. — one  grinder,  small  machinery 
and  tools  for  garage  and  auto  repair  shop. 


Machinery  Wanted 


Cal,  Los  Angeles — Bittleston  Shop,  335 
South  Los  Angeles  St. — tinners  machinery. 

Fla.,  Jacksonville — H.  W.  Dexter,  16th 
St. — one  20  ton  sldewheel,  M.  C.  B.  equipped 
locomotive  crane ; one  30  h.p.  single  driven 
hoisting  engine ; two  30  h.p.  double  driven 
hoists  with  boilers ; one  650  kw.  240  volt 
D C.  generator,  belt  driven. 

Fla,  Lakeland — Non-Acid  Fertilizer  and 
Chemical  Co,  H.  E.  Memminger,  Mgr. — 
machinery  and  equipment  for  proposed 
fertilizer  plant,  IncL  engines,  boilers,  dryers, 
tanks,  etc. 

Fla,  Leesburg — The  Municipal  Ice  Plant, 
W.  E.  Rogers,  Mgr. — additional  machinery 
for  ice  plant. 

Fla-,  Milligan— J.  L.  and  C.  Wilkinson 
Mfg.  Co,  C.  Wilkinson.  Secy. — additional 
machinery  for  the  manufacture  of  crates 
and  boxes  at  woodworking  plant. 

Ga„  Atlanta  — The  Western  Newspaper 
Union,  127  Central  Ave,  brokers, — Meihle 
or  Premier  press,  automatic  feeder  for 
cylinder  press  for  power  equipment. 

Ill,  Chicago  — The  Western  Newspaper 
Union.  210  South  Desplaines  St,  brokers — 
8 page  double  driven  angle  bar  Duplex 
press  power  equipment. 

Ill,  Sycamore — Chicago  Wire  & Mfg. 
Co.— one  cement  mixer,  1 or  2 yd.  capacity. 

Kan,  Girard — W.  H.  Wayland— auto- 
matic air  outfit,  tank,  pump  belt  and 
motor. 

Kan,  Wichita — J.  Coss,  716  North  Mar- 
ket St. — woodworking  machinery,  combina- 
tion saw,  planer  and  cutting  oft  equipment 
for  power. 


Kan,  Wichita — The  Brooks  Letter  & Ad- 
dressing Co,  144  North  Market  St,  H.  tt 
Brooks,  Purch.  Agt. — power  paper  cutter 
and  job  press  with  Miller  feeder. 

Kan,  W'lchlta — West  Side  Planing  Mill 
Co,  West  Side — one  power  sander  for  wood 
working. 

Mo,  Kansas  City — Midwest  Auto  Sup- 
ply Co,  416  East  15th  St. — automatic  air 
outfit  pump  and  motor  air  tank. 

Mo,  Kansas  City — E.  N.  Wright,  707 
Sharp  Bldg. — stereotype  machinery,  inch  1 
moulding  machine ; 1 full  page  shaving  ma- 
chine ; one  8 column  flat  casting  box  for 
both  thin  plate  and  type  high ; 1 saw  trim- 
mer and  1 steam  table. 

Mo,  Valley  Park — Barbour  Boat  Co. — 
tinsmith  tools,  furring  machine  and  turn- 
ing machine. 

N.  Y,  Addison — Dairymen's  Co-operative 
League  Assn,  H.  E.  Austin,  Mgr.  Cheese 
Factory — machinery  and  complete  equip- 
ment for  the  manufacture  of  cheese. 

N.  Y,  Binghamton — Tichener  Iron  'Wks, 
L.  E.  Barnes.  Secy. — machinery  and  equip- 
ment for  proposed  addition  to  architectural 
and  ornamental  iron  works. 

N.  Y„  Buffalo — J.  Brand,  502  Swan  St. — 
equipment  for  proposed  bakery,  at  369  East 
Genesee  St. 

N.  Y,  Buffalo — H.  R.  Conners  and  A.  Mc- 
Clerie,  Military  Rd.  and  Hertel  Ave. — one 
gasoline  pump,  1 gas  tank,  2,000  gal.  capac- 
ity, and  other  minor  equipment  for  proposed 
service  station. 

N.  Y,  Buffalo — Harvey  Laundry  Co,  Inc. 
- — extractors,  revolving  tubs,  and  other  ma- 
chinery and  equipment  for  proposed  laun- 
dry. 

N.  Y,  DansvIUe — Newfleld  Gas  & Oil  Co, 
Inc. — pumps,  pipe,  machinery  and  equip- 
ment for  gasoline  extraction  plant. 

N.  Y,  Niagara  Falls — Kimberly-Clark 
Paper  Co,  Packard  Rd. — grinders  (paper), 
machinery  for  pulphouse,  also  machinery 
and  equipment  for  screen  room,  etc,  for 
proposed  factory. 

N.  Y„  Fainted  Post— S.  Miles,  R.  D.  1— 
large  power  grain  binding  machine. 

N.  Y„  Patchogue — Advance,  J.  A.  Can- 
field,  Purch.  Agt. — newspaper  folder,  power 
saw  trimmer  and  router. 

N.  Y„  Rochester — J.  C.  Haag,  Fern  wood 
Ave. — gas  pump,  air  compressor,  tank  and 
general  machinery  and  equipment  for  large 
commercial  garage  now  under  construction. 

N.  Y„  Syracuse — Cloverland  Ice  Cream 
Co,  533  South  Ave. — equipment  and  ma- 
chinery for  ice  cream  plant  now  under  con- 
struction. 

N.  Y„  Vestal — Universal  Instruments  & 
Metal  Co,  R.  Mulltner,  Pres. — special  ma- 
chinery and  equipment  for  the  manufacture 
of  patented  clothes  line  fasteners. 

N.  C,  Brevard  — H.  C.  Brevard  — ma- 
chinery for  proposed  ice  and  cold  storage 
plant. 

N.  C„  Washington — R.  R.  Zoeller,  Cot- 
ton Mill— cotton  gin.  also  blower  and  power 
pump  to  be  used  with  cotton  presses  (used). 

N.  C,  Wilmington — The  Lingo  City  Metal 
Wks,  T.  D.  Love.  Purch.  Agt. — veneer  and 
slat  making  machines  for  veneer  crates. 

O,  Cleveland — E.  F.  Hauserman  Co, 
1729  East  22nd  St. — one  draw  bench  for 
cold  drawn  steel  shapes,  chain  beam  and 
gearing  15  tons,  length  of  beam  50  ft,  head 
to  have  8 openings  and  adjustable  side 
gauges. 

O,  Cleveland — The  Hunting  Constr.  Co, 
823  Cleveland  Discount  Bldg. — one  J yd. 
grab  bucket  locomotive  crane. 

O,  Columbus — Dept  Pub.  Welfare.  9th 
and  Oak  Sts,  H.  S.  MacAyeal.  Dir. — 
bakery  and  mixing  machines,  ovens  etc, 
laundry  equipment,  extractors,  mangles  and 
washing  machines  all  for  lauhdry  and 
bake  shop  to  be  erected  at  Institution  for 
Feeble  Minded. 

O,  Marlon — The  Harding  High  School 
Students.  H.  R.  McVey,  Supt. — complete 
printing  establishment.  Estimated  cost 
$1,000. 

O,  South  Euclid — Random  Shots,  H.  E. 
Burdett,  Purch.  Agt. — newspaper  press  and 
power  paper  cutter. 
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Rise  and  Fall  of  Market 

Advances. — Rise  in  coke  prices  forces  No.  2 foundry  iron 
up  61  per  gross  ton  in  New  York,  Birmingham,  Pittsburgh 
and  Chicago.  Pittsburgh  price  of  $1.60  per  100  lb.,  for  struc- 
tural shapes,  plates  and  bars,  giving  way  to  quotations  of 
61.70@61.75;  steel  bars  principally  affected.  Blue  annealed 
sheets  up  15c  in  New  York;  Chicago  quotes  rise  of  25c  on 
blue  annealed,  20c.  on  black  and  15c.  per  100  lb.  on  gal- 
vanized sheets.  New  York  warehouses  advance  openhearth 
spring  steel,  ic.;  bands  and  hoop  steel  25c.;  tank  and  floor 
plates,  shapes  and  bars,  10c.  per  lb.  Chicago  advances  cop- 
pered bessemer  rods  and  hoop  steel,  35c.;  floor  plates,  cold 
drawn  shafting,  squares,  flats,  hexagons,  etc.,  10c.;  shapes 
and  bars,  30c.  per  lb. 

Zinc  quoted  at  61c.  as  against  6c.  per  lb.,  New  York: 
markets  weaker  in  electrolytic  copper,  lead  and  tin.  Wrought 
brass  and  copper  1c.  higher  in  New  York  and  Cleveland. 
Solder  up  2c.  in  New  York;  babbitt  metal  up  Jc.  per  lh.  in 
Cleveland. 

Declines. — Raw  linseed  oil  down  2c.  per  gal.  in  New 
York  and  Chicago.  Machine  oil  reduced  10c.  and  lard  cut- 
ting oil  5c.  per  gal.  in  New  York. 


IRON  AND  STEEL 


PIG  IRON  — Per  gross  ton  — Quotations  compiled  by  The 


Matthew  Addy  Co.: 

CINCINNATI 

No.  2 Southern 623.50 

Northern  Basic 25.02 

Southern  Ohio  No.  2 25.02 

NEW  YORK— Tidewater  Delivery 

Southern  No.  2 (Silicon  2.25  to  2.75) 29. 16 

BIRMINGHAM 

No.  2 Foundry 18.50 

PHILADELPHIA 

Eastern  Pa.,  No.  2x,  2.25-2.75  sil 26.82 

Virginia  No.  2 28.74 

Basic 25.50 

Grey  Forge 25.00 

CHICAGO 

No.  2 Foundry  local 23.00 

No.  2 Foundry,  Southern,  sil  2.25(3)2.75 25. 17 


PITTSBURGH,  including  freight  charge  from  Valley 


No.  2 Foundry 25.00 

Basic 25.00 

Bessemer. . 25.00 


IRON  MACHINERY 

Pittsburgh 

Philadelphia 

Atlanta 

Detroit 

Birmingham 

Minneapolis 

New  York 

Cleveland 

Chicago 


iTINGS — In 

cents  per  pound: 

Light 

Medium 

Heavy 

9.0 

6.0 

3.0 

8.5 

5.0 

3.0 

5.5 

4.5 

4.0 

7.0 

4 5 

3.0 

12.0 

6.5 

3.0 

9.0 

6.0 

4.5 

9@10 

6.0 

3.0 

6.75 

4.5 

2.6 

5.0 

4.5 

3.5 

SHEETS  Quotations  are  in  cents  per  pound  in  various  cities 
trom  warehouse;  also  the  base  quotations  from  mill: 


Blue  Annealed 

No.  10 

No.  12 

No.  14 

No.  16 

Black 

Nos.  17  and  21. 
Nos.  22  and  24. 
Nos.  25  and  26. 
No.  28 


Pittsburgh, 

Large 

Mill  Lots 

New  York 

Cleveland 

Chicago 

2 40 

3.63 

3.  15 

3.63 

2.45 

3.68 

3.20 

3.68 

2.50 

3.73 

3.25 

3.73 

2.70 

3.83 

3.35 

3.83 

3.00 

4.15 

3.55 

4.30 

3.05 

4 20 

3 60 

4.30 

3.10 

4 25 

3.65 

4.35 

3.15 

4.35 

3.90 

4.45 

Galvanized  steel  sheets: 


Nes.  10  and  11.  3.30 

Nos.  12  and  14.  3.40 

Nos.  17  and  21.  3.55 

No*.  22  and  24.  3.70 

No.  26 3.85 

No.  28 4 .15 


4.35 

3.75 

4.45 

4.45 

3.85 

4.55 

4.75 

4.15 

4.85 

4.90 

4.45 

5.00 

5.05 

4.60 

5.15 

5.35 

4.90 

5.45 

WROUGHT  PIPE — The  following  discounts  are  to  jobbers  for 
carload  lots  on  the  latest  Pittsburgh  basing  card: 


Steel 
Inches  Black 

1 to  3 71 

2  64 

24  to  6 68 

7 to  8 65 

9 to  12 64 


BUTT  WELD  Iron 

Galv.  Inches  Black  Galv. 

584  i to  14 444  294 

LAP  WELD 

514  2 394  25J 

55  24  to  4 42  4 29J 

514  44  to  6 424  29} 

504  7 to  12 404  274 


1 to  14 

2 to  3. 


BUTT  WELD,  EXTRA  STRONG,  PLAIN  ENDS 


69 

70 


} to  14 444  304 


LAP  WELD,  EXTRA  STRONG,  PLAIN  ENDS 


2 62 

24  to  4 66 

44  to  6 65 

7 to  8 61 

9 to  12 55 

Malleable  fittings. 


a 


40 

to  4 43 

to  6 42* 

7 to  8 354 

9 to  12 304 


274 

314 


184 


Classes  B and  C,  Banded,  from  New  York 


stock  sell  at  net  list.  Cast  iron,  standard  sizes,  20-5%  ofF. 

WROUGHT  PIPE — Warehouse  discounts  as  follows: 

New  York  Cleveland  Chicago 
Black  Galv.  Black  Galv.  Black  Galv. 
1 to  3 in.  steel  butt  welded.  66%  53%  60J%  474%  62  J%  48J% 
e 'n.  VeeJIapwdded.  61%  47%  58|%  444%  594%  454% 
Malleable  fittings.  Classes  B and  C,  Banded,  from  New  York 
stock  sell  at  list  less  10%,  Cast  iron,  standard  sizes,  32-5%  off. 

. ^MISCELLANEOUS — Warehouse  prices  in  cents  per  pound  ia 
100-lb.  lots: 


_ , New  York 

Open  hearth  spring  steel  (base)  . 4.50 

Spring  steel  (light)  (base) 6@8 

Coppered  Bessemer  rods(base)..  6.03 

Hoop  steel 3,63 

Cold  rolled  strip  steel 6.25 

Floor  plates 4.80 

Cold  finished  shafting  or  screw. . 3.35 

Cold  finished  fiats,  squares 3.85 

Structural  shapes  (base) 2.68 

Soft  steel  bars  (base) 2.58 

Soft  steel  bar  shapes  (base) 2.58 

Soft  steel  bands  (base) 3.23 

Tank  plates  (base) 2 68 

Bar  iron  (2. 10@2.20  at  mill) . . . 2.58 

Drill  rod  (from  list) 55@00% 

Electric  welding  wire: 

A 8.00. . . 

i 6.50... 

A to  l 6.25.... 


Cleveland 
6.00 
6.00 
8 00 
2.81 
8.25 
4.66 
3.00 

3.50 

2.51 
2.41 
2 41 
3.06 
2.51 
2.21 
55% 


Chicago 

4.50 

6.00 

6.85 

3.48 

6.15 

5.08 

3.40 

3.90 

2.68 

2.58 

2.58 

2.58 

2.38 

2.28 

50% 

. 12@13 
.ll(d;12 
. 10@ill 


METALS 


Current  Prices  in  Cents  Per  Pound 

Copper,  electrolytic  (up  to  carlots).  New  York 14  621 

Tin,  5-ton  lots,  New  York ’ ’ 32  12| 

Lead  (up  to  carlots),  St.  Louis,  5.65  ';  New  York. 6 50 

Zinc  (up  to  carlots),  St.  Louis,  5.424;  New  York . 6.25 


Aluminum,  58  to  99%  ingots,  1-15  ^ew  York  Cleveland  Chicage 

ton  lots 

Antimony  (Chinese),  ton  spot... 

Copper  sheets,  base 


. 19.20 

20.00 

18  00 

6@6.12| 

7.50 

6.25 

. 20.50 

20@2IJ 

23.00 

. 16.00 

16.50 

16.25 

. 19.00 

21.50 

19.50 

. 22.75 

23.00 

23.00 

. 16.75 

17.50 

18.75 

..  20.00 

19.00 

20.50 
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METALS— Continued 

Brass  rods  (1,000-lb.  lots) 14.75 

Brass  wire  (carlots) 17.25 

Zinc  sheets  (casks) 8.50 

Nickel  (ingot  and  shot),  Bayonne,  N.  J.  36.00 
Nickel  (electrolytic),  Bayonne, N.  J.  . 39.00 

Solder  (J  and  $),  (case lots) 25.00 

Babbitt  metal  (fair  grade) 35.00 

Babbitt  metal  (commercial) 15.50 


SPECIAL  NICKEL  AND  ALLOYS — Price  in  cents  per  lb. 

Majleable  nickel  ingots 45 

Malleable  nickel  sheet  bars 47 

Hot  rolled  rods.  Grades  “A”  and  “C”  (base) 50 

Cold  drawn  rods.  Grades  “A”  and  “C”  (base) 60 

Copper  nickel  ingots 37 

Hot  rolled  copper  nickel  rods  (base) 45 

Manganese  nickel  hot  rolled  (base)  rods  “D” — low  manganese  54 
Manganese  nickel  hot  rolled  (base)  rods  “D” — high  manganese  57 
Base  price  of  monel  metal  in  cents  per  lb.,  f.o.b.  Bayonne,  N.J.: 

Shot 32.00  Hot  rolled  machined  rods  (base). . . 48:00 

Blocks 32.00  Hot  rolled  rods  (base) 40.00 

Ingots 38.00  Cold  drawn  rods  (base) 50.00 

Sheet  bars. . . 40.00  Hot  rolled  sheets  (base) 45  .00 


OLD  METALS— Dealers’  purchasing  prices  in 

cents  per  pound: 

New  York  Cleveland  Chicago 

Copper,  heavy,  and  crucible. . 

....  12.50 

11.75 

10.25 

Copper,  heavy,  and  wire 

12.00 

11.25 

9.25 

Copper,  light,  and  bottoms . . . 

....  10.00 

9.50 

8.25 

Lead,  heavy 

....  4.75 

3.65 

Lead,  tea 

....  4.25 

3.50 

3.00 

Brass,  heavy 

....  7.00 

6.50 

Brass,  light 

....  6.00 

5.00 

4.75 

No.  1 yellow  brass  turnings. . . 

....  6. SO 

6.00 

5.00 

Zinc 

....  3.00 

3.00 

2.50 

TIN  PLATES — American  Charcoal  Plates — Bright — Cents  per  lb. 

New 

Cleve- 

York 

land 

Chicago 

“AAA’’  Charcoal  Melyn  Grade: 

IC,  20x28,  112  sheets. 

20.00 

18.25 

18.50 

IX,  20x28,  112  sheets.. 

23.00 

21.00 

20.90 

“A”  Charcoal  Allaways  Grade: 

IC,  20x28,  112  sheets.. 

17.00 

16.00 

17.00 

IX,  20x28,  112  sheets.. 

20.00 

18.75 

19.60 

_ Coke  Plates,  Bright 

Prime,  20x28  in.: 

100-lb.,  112  sheets 

12.50 

11.00 

14.50 

IC,  112  sheets 

12.80 

11.40 

14.80 

Terne 

Plate 

Small  lots,  8-lb.  Coating: 

100-lb.,  14x20 

7.00 

5.60 

7.25 

IC,  14x20 

7.25 

5.85 

7.40 

MISCELLANEOUS 


New  York 

Cotton  waste,  white,  per  lb.  . . . £0.07$@$0. 

Cotton  waste,  mixed,  perl  b 055@.09 

Wjping  cloths  per  M.,  1 3 Jxl 3 J 

Wiping  cloths  per  M.,  13ix20$ 

Sal  soda,  100  lb.  lots 2.80 

Roll  sulphur,  360  lb.  bbl.,  per  100 

lb..... 2.85 

Linseed  oil,  per  gal.,  5 bbl.  lots. . . .86 

White  lead,  dry  or  in  oil 1001b.  kegs. 

Red  lead,  dry 1001b.  kegs. 

Red  lead,  in  oil 1001b.  kegs. 

Fireclay,  per  75  lb.  bag 

Coke,  prompt  furnace,  Connellsville 

Coke,  prompt  foundry,  Connellsville 


Cleve- 
land 
10  SO.  12 
.09 

50.00 

55.00 
2.50 


Chicago 
SO. 12 
.09 

55.00 

65.00 
2.65 


3.25  3.50 

1.00  .96 

New  York,  12 . 50 
New  York,  12.50 
New  York,  14.00 
.80  1.00 

. per  net  ton  S7.00 

.per  net  ton  S7.50 


SHOP  SUPPLIES 

Current  Discounts  from  Standard  List* 

New  Cleve- 

Machine  Bolts:  Y<>rk  Und  Chk,,go 

All  sizes  up  to  1x30  in 60-10%  60-10%  60% 

1}  and  l$x3  in.  up  to  12  in 60%  60-10-10%  60-10% 

With  cold  punchad  sq.  nuts 40%  

With  hot  pressed  hex.  nuts  up  to  1x30 

in.  (plus  std.  extra  of  10%) 45%  S4.00off 

Button  head  bolts,  with  hex.  nuts 30%  S3.90  net 

Hex.  head  and  hex.  nut  bolts 35%  65-5% 

Lag  screws,  coach  screws 60-5%  60-5% 

Square  and  hex.  head  cap  screws 75-  10%  75%  70-10% 

Carriage  bolts,  upto  1 in.x  30in 45%  60%  50-5% 

Bolt  ends,  with  hot  pressed  nuts 55%  SS% 

Tap  bolts,  (h.h.  plus  std.  extra  of  10%)  15%  

Semi-finished  nuts  f and  larger 70%  75-5%  80% 

Case-hardened  nuts 65% 

Washers,castiron,  Jin.,  per  1001b.  (net)  J55.00  $ 3.50  53.50 

Washers.cast  iron,  fin.per  100  lb.  (net)  5. CO  3.50  3.50 

Washers,  round  plate,  per  1001b.  Off  list  5.00  3.50  net 

Nuts,  hot  pressed,  sq.,  per  100  lb.  Offlist  3.25  3.50  4.00 

Nuts,  hot  pressed,  hex., per  1001b.  Offlist  3.25  3.50  4.00 

Nuts,  cold  punched,  sq.,  per  100  Ib.Offlist  3.25  3.50  4.00 

Nuts, cold  punched,  hex.,  per  100  lb.Offlist  3.25  3.50  4.00 

Rivets: 

Rivets,  A>n.  dia.  and  smaller 60-10%  70%  60-10% 

Rivets,  tinned 60-10%  70%  4$c.  net 

Button  heads  J-in.,  |-in.,  1x2  in.  to  5 

in.,  per  100  lb (net)  53.60  53.25  53  10 

Cone  heads,  ditto (net)  3.70  3.35  3.20 

1}  to  l|-in.  long,  all  diameters, 

EXTRA  per  1001b 0.25  0.15 

| in.  diameter EXTRA  0.15  0.15 

J in.  diameter EXTRA  0.50  0.50 

1 in.  long,  and  shorter EXTRA  0.50  0.50 

Longer  than  5 in EXTRA  0.25  0.25 

Less  than  200  lb EXTRA  0.50  0.50 

Countersunk  heads EXTRA  0.35  53.35  base 

Copper  rivets 55-5%  50%  50-10% 

Copper  burs 35%  50%  


3.25  3.50 
3.25  3.50 
3.25  3.50 
3.25  3.50 


53.50 
3.50 
3.50  net 
4.00 
4.00 
4.00 
4.00 

60-10% 
4$c.  net 


0.25  0.25 

0.50  0.50 

0.35  53.35  base 

55-5%  50%  50-10% 
35%  50%  


Lard  cutting  oil  (50  gal.  bbl.)  per  gal.  50.55  50.50  50.67$ 

Machine  oil,  lubricating,  (50  gal.  bbl.) 

per  gal 0.40  0.35  0.40 

Belting — Present  discounts  from  list  in 
fair  quantities  ($  doz.  rolls) 

Leather: 

Light  grade 50%  50-5%  60-10% 


Medium  grade 40-5%  40-10-2$% 


Heavy  grade 35%  40%  40-5% 

Rubber  and  duck: 

First  grade 60-5%  50-10%40  10% 

Second  grade 60-10-5%  60-5%  60-5% 

Abrasive  materials — In  sheets  9x11  in. : 

No.  1 grade,  per  ream  of  480  sheets, 


60-5%  60-5% 


Emery  paper  . 


Flint  doth,  regular  weight,  width  3$ 
in..  No.  1 grade,  per  50  yd.  roll, 
Emery  discs,  6 in.  dia.,  No.  1 grade, 
per  100. 

Paper 

Cloth 


J55.84 

S3. 85 

S6.48 

8.80 

11.00 

8.80 

27.84 

32.75 

29.48 

4.50 

4.95 

1.32 

1.49 

3.02 

3.20 
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Olds.,  Tulsa — G.  S.  Henry,  Sll  Kennedy 
Bid?. — one  National  machine  (number  Z) 
for  oil  drilling. 

Pa.,  Franklin — Galena  Signal  Oil  Co., 
C.  A.  Miller,  Supt.— equipment  and  machin- 
ery for  proposed  refinery  at  Point  Rich- 
mond, Cal. 

Pa.,  Franklin — Lakeside  Refining  Co. — 
large  cracking  stills  for  refinery. 

Pa.,  Pittsfield — M.  E.  Barton,  Route  1 — 
machinery  and  equipment  for  shoe  repair 
shop. 

Pa.,  Ridgway— H.  R.  Smith  & Co. — ma- 
chinery and  equipment  for  proposed  tannery, 
at  West  Hickory. 

Fa,  Sharon — Sharon  Furniture  Co.,  Inc., 
J.  Canteloupe,  Pres. — Machinery  for  the 
manufacture  of  furniture. 

Pa.,  Sharon — The  Valley  Packing  Co. — 
machinery  and  equipment  for  proposed 
fruit  packing  plant  addition. 

. Fa,  York — F.  A.  Burrows  Mfg.  Co.,  J.  J. 
Mace,  Purch.  Agt. — machinery  and  equip- 
ment for  the  manufacture  of  steam  appli- 
ances. 

8.  C.,  Saluda — R.  H.  Etheridge,  Wood- 
working mill — four  side  planer  and  masher, 
for  use  with  blower  system  (used). 

S.  D.,  Florence  — J.  O'Neil  • — complete 
printing  outfit,  presses,  paper  cutter. 

Tenn.,  Nashville  — Hermitage  Portland 
Cement  Co.,  3rd  Ave.  N,  R.  T.  Miller,  Secy. 
& Mgr. — receiving  bids  until  July  1,  on 
cement  mill  machinery  and  equipment  for 
plant  under  construction. 

Va.,  CedarblnlF  — Clinch  Valley  Blanket 
Mill — equipment  (for  the  manufacture  of 
blankets  and  similar  cotton  and  woolen 
goods)  incl.  engines,  boilers,  spoolers,  ex- 
tractors, looms,  rag-pickers,  etc. 

Va»  Norton — Norton  Mattress  Co..  C.  M. 
Bandy,  Pres.. — additional  machinery  and 
equipment  for  plant. 

Va.,  Stuart — Stuart  Cold  Storage  Co.,  J. 
F.  Reynolds,  Secy. — cold  storage  machinery 
and  equipment. 

Va-,  West  Point — J.  W.  Marshall,  flour 
mill — geared  air  conveyor  equipment  for 
sucking  wheat  from  holds  of  vessels,  (new 
or  used). 

W.  Va  . New  Martinsville — Bd.  of  Educ., 
S.  Bruce  Hall,  Pres. — equipment  for  voca- 
tional department  of  proposed  high  school. 

Wls,  Cudahy — Cudahy  Brown  Co.,  626 
Whitaker  Ave.,  J.  Lewanowsky,  Purch.  Agt. 
— special  machinery  for  the  manufacture  of 
brooms. 

Wls.,  Janesville — The  City  of  Janesville 
c/o  Clerk — machinery  and  equipment,  in- 
cluding bucket  conveyors,  for  gravel  pit. 

Wls.,  Mellon — Universal  Toy  & Novelty 
Co. — woodworking  mchy.  for  proposed  toy 
factory. 

Wls..  Milwaukee— Barg  & Foster.  171 
Bway ; W.  H.  Barg.  Purch.  Agt. — machin- 
ery for  the  manufacture  of  candy,  incl.  gas 
furnace. 

Wls,  Milwaukee  — N.  J.  Bertha,  1004 
Newhall  St. — one  electric  charging  machine 
for  garage. 

Wls..  Milwaukee — H.  J.  Esser.  82  Wis- 
consin St..  Archt.  and  Engr.,  for  Claybourn 
Process  Corp. — one  3 ton  and  one  10  ton 
cranes  for  proposed  plant. 

Wls,  Milwaukee  — M.  Feldman,  1513 
Cherry  St. — complete  equipment  and  ma- 
chinery for  laundry. 

Wls,  Milwaukee — The  Kidwell  Boiler  & 
Engine  Co,  288  East  Water  St. — boiler  shop 
equipment. 

Wls,  Omro— Omro  Co-operative  Butter 
& Cheese  Co. — equipment  for  proposed  mod- 
ern creamery  and  cheese  factory. 

Wls,  Racine — Belle  City  Incubator  Co, 
15th  St. — one  monorail  crane. 

Wls,  S Unger — E.  C.  Kohf — machinery  for 
laundry. 

Wls,  Wautomai — L.  Chaimson  — seed 
grinding  machinery  to  be  used  with  gas 
engine  power. 

Ont,  Huntsville — Muskoko  Wood  Mfg. 
Co. — special  machinery  and  equipment  for 
the  manufacture  of  wood  products  for  pro- 
posed plant. 

Ont,  London — Carling  Brewery  Co. — 
equipment  for  the  manufacture  of  near 
beer. 

Ont,  Ottawa — F.  H.  Plant.  Ltd,  107 
Murray  St. — woodworking  machinery  for 
proposed  wagon  factory. 

Ont,  Toronto — The  Wilson-MoGovern  Co, 
Ltd,  Lumsden  Bldg. — one  15  ton,  four 
wheel,  narrow  gage  locomotive  crane 
(used). 

Ont,  WeUand — Universal  Casket  Co, 
B.  A.  Basque,  Pres. — special  machinery  for 


the  manufacture  of  caskets  for  proposed 
plant. 

Quo,  Montreal — S.  Meer,  1618  Bordeaux 
St. — equipment  for  blacksmith  shop  and 
foundry. 

Metal  Working  Shops  1 
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Cal,  Bakersfield — Atchison,  Topeka  & 
Santa  Fe  R.  R„  Ry.  Exch,  Chicago,  111, 
is  having  plana  prepared  for  the  construc- 
tion of  machine  shops,  etc,  on  a 20  acre 
site,  here.  Estimated  cost  $400,000.  R.  B. 
Ball,  c/o  Atchison,  Topeka  and  Santa  Fe 
R.  R,  221  South  Bway,  Los  Angeles,  Ch. 
Engr.  Coast  Line  Div. 

California — Hurley  Machine  Co,  West 
22nd  and  South  54th  Aves,  Cicero.  Ill, 
plans  to  build  an  electrical  manufacturing 
plant,  on  the  Pacific  Coast,  here.  Site  not 
yet  purchased.  Estimated  cost  31,000,000. 

Ill,  Chicago — Mundie  & Jensen.  Archts, 
139  South  La  Salle  St,  are  receiving  bids 
for  the  construction  of  a 1 and  2 story  30  x 
299  and  157  x 299  ft.  storage  and  garage 
buildings,  on  Lawrence  St.  near  Western  St, 
for  The  Fair  Department  Store,  State  and 
Adams  Sts.  Estimated  cost  $230,000. 

Mich.,  Detroit — Fisher  Body  Co,  Genl. 
Motors  Bldg,  had  plans  prepared  for  the 
construction  of  a 6 story.  102  x 979  ft. 
factory  addition  for  the  manufacture  of 
automobile  bodies,  on  Fort  St.  A.  Kahn, 

1.000  Marquette  Bldg,  Archt. 

Mich,  Grand  Rapids — Hayes-lona  Co, 
Inc,  Muskegon  St,  N.  W,  plans  to  build  a 
factory  addition  for  the  manufacture  of 
auto  bodies.  Private  plans.  Engineer  not 
announced. 

N.  J„  Mt.  Holly — Folsom  & Stanton, 
Archts,  10  South  18th  St,  Phila,  are  re- 
ceiving bids  for  the  construction  of  a 1 
story,  40  x 100  ft.  garage,  here,  for  W.  D. 
Marren,  Mt.  Holly.  Estimated  cost  $40,000. 

N.  J,  Perth  Amboy — Standard  Under- 
ground Cable  Co,  60  Church  St,  New  York 
City,  is  receiving  bids  for  the  construction 
of  a 3 story,  50  x 150  ft.  factory  on  Wash- 
ington St,  here.  H.  J.  Lewis.  336  4th  Ave, 
Pittsburgh,  Pa,  Engr. 

N.  Y„  Brooklyn — Studebaker  Co.  of 
Amer,  1700  Bway,  New  York,  has  awarded 
the  contract  for  the  construction  of  a 3 
story.  190  x 220  ft.  service  building,  on 
Dean  St,  here.  Estimated  cost  $275,000. 

N.  Y.,  Buffalo — H.  N.  Kraft,  (represent- 
ing owner)  26  Summit  Ave,  plans  to  build 
an  8 story  garage,  on  Main  and  Elmwood 
Sts.  Owner’s  name  withheld.  Architect 
not  announced. 

N.  Y,  New  York — O.  Sinauer,  c/o  N. 
Langer,  Engr  and  Archt,  81  East  125th  St, 
will  build  a 1 story  garage,  at  234  West 
154th  St,  by  day  labor.  Estimated  cost 
$50,000. 

N.  Y„  Rochester — Brockway  Motor  Truck 
Co,  Cortland,  is  receiving  bids  for  the  con- 
struction of  a 49  x 176  ft.  service  station, 
18  ft.  high,  on  South  Ave,  here.  Esti- 
mated cost  $20,000.  Architect  not  an- 
nounced. 

O,  Canton — Pearl  Motor  Car  Co,  plans 
to  build  a 2 story  garage,  and  will  have 

18.000  sq.ft,  of  floor  space  exclusively  for 
sales,  at  6th  and  Market  Sts.  Estimated 
cost  $175,000. 

O,  Cleveland — Ferro  Machine  and  Fdry. 
Co,  3166  East  66th  St,  has  awarded  the 
contract  for  the  construction  of  a 1 story. 
66  x 160  ft.  warehouse  and  machine  shop. 
Estimated  cost  $50,000.  Private  plans. 

O,  Cleveland — The  York  Ohio  Ice  Ma- 
chine Co,  1106  Woodland  Ave,  has  awarded 
the  contract  for  the  construction  of  a 2 
story.  100  x 132  ft.  factory,  office  and  ware- 
house, at  West  28th  St.  and  Washington 
Ave.  Estimated  cost  $60,000.  E.  McGeorge, 
1900  Euclid  Ave,  Archt. 

Pa,  Charleroi — G.  Woodward,  plans  to 
build  a 3 story.  88  x 100  ft.  service  and  re- 
pair shop.  Estimated  cost  $46,000.  Private 
plans. 

Pa,  Phila. — Fidelity  Machine  Co,  4015 
Paul  St,  has  awarded  the  contract  for  the 
construction  of  a 1 story,  86  x 160  ft. 
and  a 2 story,  40  x 86  ft.  machine  shop, 
at  Pike  St.  and  Frankford  Ave.  Private 
plans. 

Pa,  Phila- — Osman  & Holman,  121  West 
Wyoming  St,  are  receiving  bids  for  the 
construction  of  a 2 story.  89  x 125  ft.  gar- 
age. on  Green  St.  and  Queen  Lane.  Esti- 
mated cost  $60,000.  Private  plans. 

Pa,  Phila. — Supplee-Wills-Jones  Co,  26th 
and  Jefferson  Sts,  has  awarded  the  con- 
tract for  a 2 story.  80  x 90  ft.  garage  and 
service  building,  at  1520  North  Stillman 
St.  Estimated  cost  $55,000.  Private  plans. 


Pa,  Pittsburgh — J.  D.  Mcllroy  £ Sons. 
508  2nd  Ave,  Is  having  plans  prepared  for 
the  construction  of  a 1 story  factory  for  the 
manufacture  of  sheet  metal  products.  Esti- 
mated cost  $40,000.  Private  plans. 

B.  I,  Providence — Power  & Mayer  Mfg. 
Co,  150  Chestnut  St,  are  having  plans 
prepared  for  the  construction  of  a 2 story. 
90  x 90  ft.  factory  addition,  for  the  manu- 
facture of  Jewelry,  on  Chestnut  and  Elm 
Sts.  Estimated  cost  $50,000.  Perry  & 
Whipple,  Rhode  Island  Hospital  Trust 
Bldg,  Engrs.  and  Archts. 

W.  Va,  Parkersburg — Seward  Wire  Co.. 
17  West  42d  St,  New  Y ork.  has  awarded 
the  contract  for  the  construction  of  a 1 
story,  60  x 80  x 200  ft.  manufacturing  plant, 
here.  Estimated  cost  $200,000. 

„ w ■ Va,  Slstervllle— Grant  Automatic 
Flowing  Valve  Co.  plans  to  build  a 1 story. 
80  x 100  ft.  manufacturing  plant.  Esti- 
mated cost  $40,000.  F.  J.  McCoy,  Secy 
Architect  not  selected. 


Co,  844  College  Ave,  has  awarded  the  con- 
tract for  the  construction  of  a 1 story.  4t 
x 200  ft.  factory.  Estimated  cost  $50,000 
_ Wls,  Madison — Madison  Gas  & Electric 
Co.,  120  East  Main  St,  has  awarded  the 
contract  for  the  construction  of  a l story 
50  x 75  ft.  garage  on  Blount  St.  Esti- 
mated cost  $40,000. 

Wls,  Madison — J.  Peterson,  102  South 
Orchard  St,  has  awarded  the  contract  for 
the  construction  of  a 1 story,  114  x 117  ft 
garage,  on  Monroe  St.  Estimated  cost 
$50,000. 


A "J.*"  sfi1rwa£ke* — M-  Tullgren  A Sons. 
Archts,  425  East  Water  St,  will  soon 
award  the  contract  for  the  construction  of 
S.  ® s‘oryA  100  x !50  ft.  garage,  for  th» 
Sixth  St.  Garage  Co,  c/o  Architects.  Esti- 
mated cost  $200,000. 

Wls,  PittNville — P.  A.  Hagen.  Marsh- 
field. plans  to  build  a 1 and  2 story,  75  x 80 
ft.  garage.  Estimated  cost  $50,000.  Archi- 
tect not  selected. 


Wls,  Wausau — D.  J.  Murray  Mfg.  Co, 
has  awarded  the  contract  for  the  con- 
struction of  a 1 story.  60  x 228  ft.  machine 
shop  addition.  Noted  May  18. 

Ont,  Galt — A.  D.  Porter  Mfg.  Co,  Hob- 
son  St.,  plans  to  build  a specialties  plant  for 
the  manufacture  of  pressed  steel  and  brass 
products  for  the  plumbing:,  hardware,  shoe 
and  furniture  trades. 
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| General  Manufacturing  | 


Cal,  Alameda — H.  Hirschbeck,  2143  Ala- 
meda Ave,  has  awarded  the  contract  for 
the  construction  of  a 1 story  dyeing  and 
cleaning  plant,  at  2309  Encinal  Ave.  Esti- 
mated cost  $5,850. 

Pa,  Phila — Barrie  & Sons.  1312  Walnut 
St,  has  awarded  the  contract  for  the  con- 
struction of  a 3 story,  22  x 106  ft.  printing 
building.  Estimated  cost  $80,000.  Private 
plans. 

Va,  Suffolk— Parker  Buggy  Co.  plans  to 
rebuild  its  plant  which  was  recently  de- 
stroyed by  fire.  Loss  $150,000.  D.  E. 
Parker,  Pres. 


His,  Cudahy — Bd.  of  Vocational  Educ. 
plans  to  build  a 2 story  vocational  school. 
Estimated  cost  $75,000  to  $100,000.  J.  p 
Beuscher,  Secy.  Rosman  & Wierdsma.  421 
Jefferson  St,  Milwaukee,  Archts. 


Holton  St,  has  awarded  the  contract  foi 
the  construction  of  a 2 story,  30  x 50  ft 
bakery  on  Holton  St. 


Wls.,  New  London — Hamilton  & Sons 
Cannery  Co,  has  awarded  the  contract  for 
the  construction  of  a 2 story,  50  x 75  ft. 
cannery  factory.  Estimated  cost  $45,000. 

Ont,  Bowmanvillo  — Thomson  Knitting 
Co.  has  awarded  the  contract  for  the  con- 
struction of  a 2 story,  50  x 150  ft.  knitting 
mill.  Estimated  cost  $100,000.  A.  Wilson 
Mgr. 


Murray  St,  has  awarded  the  contract  fo 
the  construction  of  a factory  for  the  rnanu 
facture  of  wagons. 

Ont,  Owen  Sound — Bd.  of  Educ.  plan; 
to  build  a technical  school,  including  man 
ual  training  department,  physics  am 
chemistry  laboratories,  etc.  Estimated  cos 
$200,000.  F.  H.  Rutherford,  Secy. 

Ont,  Toronto — Coca-Cola  Co,  65  Bell 
woods  Ave,  plans  to  build  a 2 story.  10i 
x 260  ft.  coca-cola  plant.  Estimated  eosi 
$200,000.  G.  A.  Porter,  Mgr. 

Ont,  Toronto — J.  Kronick,  c/o  L.  Coldoff 
313  Grace  St,  has  awarded  the  contracl 
for  the  construction  of  a 3 story.  50  x l!f 
ft.  steam  laundry  on  Bloor  and  Grace  Sts 
Estimated  cost  $25,000. 
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The  Old  Reliable  Locomotive 


It  would  be  hard  to  find  a more  staple 
product  than  our  old  reliable  friend — 
the  steam  locomotive.  It  has  grown  in 
these  days  of  heavy  freight  and  fast 
passenger  trains  from  the  old  40-ton 
locomotive  of  perhaps  30  years  ago  to 
the  100-ton  passenger  engine  and  the 
puller  of  freight  which  runs  up  to  double 
this  in  some  instances. 

Taking  a modem  locomotive  of  the 
Pacific  type,  with  a four-wheel  truck  in 
front,  six  drivers  and  a pair  of  trailers,  we 
find  the  material  used  about  as  follows: 


lbs. 

Cast  Steel 64,000 

Machine  Steel 80,000 

Cast  Iron 30,000 

High  Carbon  Steel 25,000 

Brass ■...5,000 

Total 204,000 


The  machining  of  these  parts  takes  big 
lathes,  planers,  boring  mills  and  drilling 
machines.  The  class  of  work  has  to  be 
good  to  stand  the  pounding  of  the  traffic. 
And  the  price — well  it  varies  consider- 
ably— but  at  present  is  perhaps  about 
$60,000 — so  near  to  30  cents  a pound 
there  isn’t  much  use  of  figuring. 

Of  course  you  can’t  compare  the  locomo- 
tive with  any  kind  of  a machine  tool. 
But  its  great  weight  puts  it  more  nearly 
in  the  big  boring  mill  and  planer  class 
than  anything  else.  It  has  to  be  good 
work  of  course,  but  certainly  not  better 
than  required  in  the  boring  mill  or  planer. 

/ 

Yet  the  pound  price  is  higher  than  that 
of  the  best  boring  mill  or  planer. 

But — 


When  you  buy  machine  tools — you  buy  production — not  pounds 
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The  Making  of  Radio  Apparatus 

Some  of  the  Methods  Used  in  Making  the  Various  Metal  Parts  in  the  Winding  of  Coils 
and  in  the  Assembling  of  the  Complete  Apparatus 

By  FRED  H.  COLVIN 

Editor,  American  Machinist 

THE  use  of  radio,  due  to  the  fascination  of  taking  The  illustrations  that  follow  will  show  some  of  ihe 
things  out  of  the  air  and  the  broadcasting  of  ingenious  methods  devised  by  production  manager 
interesting  news  and  music  to  be  picked  up,  has  M.  P.  Stevens,  and  others  for  producing  interchange- 
become  phenomenal.  Factories  are  taxed  to  their  able  parts  such  as  is  necessary  in  quantity  production, 
utmost  to  supply  radio  apparatus  and  new  ones  are  Back  of  this  production,  however,  is  the  design  of  the 


FIG.  1.  BENDING  ALUMINUM  FRAMES.  FIG.  2.  WINDING  COILS  FOR  RHEOSTATS 


FIG.  *.  BENDING  THE  VARIOUS  WIRE  CONNECTIONS 


springing  up  almost  overnight.  The  American  Radio 
and  Research  Corporation,  Medford  Hillside,  Mass., 
while  not  a newcomer  in  the  field,  has  a very  interesting 
and  modern  factory  that  has  been  in  operation  several 
years.  Its  experience  in  making  radio  apparatus  for  the 
Navy  during  the  war  put  it  in  an  excellent  position  to 
take  up  and  develop  what  we  may  call  amateur 
apparatus. 


various  "Amrad”  units,  to  standard  outside  dimensions 
so  they  can  be  readily  assembled  either  as  separate 
units  or  combined  into  more  complete  apparatus  at  will. 

As  will  be  seen  in  later  illustrations,  the  large 
number  of  frames,  such  as  shown  at  A in  Fig.  1,  are 
bent  up  from  aluminum  alloy  strips.  These  strips  are 
first  punched  with  the  three  holes  shown  and  are  then 
placed  in  the  bending  fixture,  being  located  by  a pin  in 
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FIG.  4.  PUNCHING  SPIDERS  FOR  THE  VARIOMETERS.  FIG.  5.  WINDING  THE  BASKETBALL  VARIOMETERS 


FIG.  6.  ASSEMBLING  THE  VARIOMETERS  AND  SOLDERING  CONNECTIONS 


the  block  B which  fits  into  the  large  central  hole.  This 
block  is  then  moved  rearward  by  the  cam  handle  C 
and  clamps  the  strip  against  the  stationary  block  at 
the  back  of  the  fixture.  Bending  arms  D and  E are 
then  swung  around  by  means  of  the  handles  shown, 
bending  both  ends  of  the  strip  at  right-angles. 

The  shape  and  direction  of  the  bend  at  the  lower  end 
are  easily  controlled.  The  handles  are  hinged  to  the 
backs  of  the  bending  arms  and  are  provided  with  pins 
as  at  F.  With  these  pins  locked  in  the  holes  G,  the 
ends  of  the  strips  can  be  bent  in  or  out  by  the  project- 
ing blocks  H.  These  blocks,  each  controlled  by  handles 
as  at  /,  are  normally  below  the  surface  of  the  bending 
fixture,  but  have  been  raised  so  as  to  show  their  shape 
and  purpose.  With  the  side  strip  firmly  clamped 
between  the  bending  arms  and  the  stationary  block  it 
it  is  an  easy  matter  to  bend  the  ends  in  either  direction 
by  simply  raising  the  blocks  H on  each  side  of  the  strip 
and  then  swinging  the  handles  in  the  desired  direction. 

A simple  winding  fixture  for  resistance  coils  or 
rheostats  is  shown  in  Fig.  2.  Here  the  flat  fiber  strip 
A which  forms  the  core  is  slipped  into  the  block  B with 


just  enough  projecting  to  fit  into  the  rotating  holder 
shown  in  the  toolpost.  The  wire  C comes  from  the  reel 
at  the  back,  being  threaded  through  the  strip  of  belt  D, 
which  acts  both  as  a straightener  and  a brake,  passes 
through  the  friction  guide  shown  clamped  to  the 
steadyrest  and  is  wound  around  the  core  at  the  proper 
pitch  by  having  the  lathe  carriage  geared  to  the  lead 
desired.  As  the  coil  is  wound,  the  core  pulls  out  of  the 
block  B,  the  number  of  turns  being  controlled  by  the 
length  of  the  core  and  the  lead  of  the  coil.  The  wire 
is  then  cut  off  and  another  core  inserted  in  much  less 
time  than  it  takes  to  describe  it. 

In  addition  to  the  rheostat  and  other  coils,  there  are 
a large  number  of  connecting  wires  necessary,  some  of 
which  may  be  seen  in  Fig.  3.  This  illustration  also 
shows  some  of  the  methods  of  bending  loops  and  of 
locating  them  in  the  right  place.  The  fixtures  are  very 
simple,  the  one  at  A making  right-angle  bends  at  any 
desired  distance  from  the  end,  the  location  of  the  bend 
being  controlled  by  a stop  block.  A sample  board  shows 
exactly  the  kind  of  bends  desired  and  an  experienced 
girl  can  turn  them  out  very  rapidly.  The  little  fixture 
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B simply  puts  a kink  in  the  end  of  the  wire,  at  the 
desired  point.  At  C,  D and  E are  small,  easily  worked 
fixtures  for  bending  loops  in  the  ends  of  the  wires. 

Going  from  the  rheostats  and  connecting  wires  to  the 
making  of  the  so-called  basketball  variometer,  we  find 
some  extremely  interesting  methods.  The  basketball 
frame  is  made  in  halves  from  a sheet  of  thin  fiber  in 
which  four  holes  have  been  punched  in  the  corners  for 
locating  and  carrying  them  under  the  punching  machine 
as  shown  at  A in  Fig.  4.  This  machine  has  an  indexing 
table  of  the  usual  type  and  the  indexing  mechanism  is 
shown  at  B,  C being  a brake  to  prevent  the  rotating 
table  from  being  carried  beyond  the  proper  point  The 
completed  spider  or  half  frame  is  shown  at  D,  while  E 
shows  the  sheet  just  before  separating  the  spider  from 
it. 

The  frames  or  spiders  then  go  to  the  winding 
machines  shown  in  Fig.  5,  where  they  are  clamped  by 
large  washers  as  at  A,  that  fit  over  the  spherical  fo  ms 
and  shape  the  arms  of  the  spiders  to  conform  with 
them.  The  spiders  are  then  wound  with  insulated  wire 


with  a rapidity  that  is  almost  unbelievable  when  it  is 
considered  that  the  wire  must  go  under  one  prong  and 
over  the  next  as  the  spiders  revolve.  The  winding 
spindles  are  driven  by  small  electric  motors  each  con- 
trolled by  a foot  operated  clutch  and  the  girls  become 
so  expert  that  the  winding  is  practically  continuous. 
The  wire  comes  up  over  the  pulleys  as  at  B and 
runs  between  the  fingers  of  the  girl’s  right  hand  as 
she  guides  it  over  and  under  alternate  prongs.  At  the 
same  time  the  finger  of  the  left  hand  raises  every 
second  prong  so  as  to  have  the  wire  slip  under  it  easily. 
This  is  one  of  the  best  examples  of  what  efficiency  ex- 
perts call  “automaticity”  that  the  writer  has  ever  seen. 
The  stacks  of  completed  halves  on  the  bench  give  an 
idea  of  their  appearance. 

The  assembling  of  the  halves  into  the  complete  sphere 
or  basketball  requires  very  careful  riveting.  Tubular 
rivets  are  used  in  the  small  machine  shown  at  A in  Fig. 
6.  Here  it  is  necessary  to  insert  the  rivet,  place  the 
prongs  over  the  anvil  and  bring  down  the  plunger  for 
each  prong.  As  with  winding,  the  girls  become  very 


FIG.  7.  ASSEMBLING  A TRANSFORMER  CORE.  FIG.  8.  ANOTHER  ASSEMBLY  FIXTURE 
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FIG.  9.  THREADING  STUDS  IN  A DRILLING  MACHINE 


FIG.  10.  ASSEMBLING  AND  STAKING  RINDING  POSTS 
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FIG.  11.  ASSEMBLING  STUDS  BY  POWER 


expert  and  the  work  proceeds  very  rapidly.  The  most 
difficult  part  of  the  riveting  operation  is  to  join  and 
rivet  the  outer  basketball  over  the  small  one  which  goes 
inside,  great  care  being  necessary  in  avoiding  the  arms 
of  the  inner  ball  when  placing  the  outer  arms  on  the 
anvil  for  riveting. 

At  the  left  is  shown  one  of  the  numerous  soldering 
operations.  In  this  operation  all  metal  connections  are 
soldered  to  various  parts  of  the  coils  and  also  the  con- 
necting wires  which  lead  to  the  various  connections  and 
controls.  The  electric  soldering  iron  is  particularly 
useful  in  delicate  work  of  this  kind.  Several  com- 
pleted coils  are  shown  on  the  bench  and  can  be  seen 
more  in  detail  as  the  instruments  progress  toward  final 
assembling. 

A small  transformer  plays  an  important  part  in  radio 
work  and  Figs.  7 and  8 show  how  the  transformer 
cores  are  assembled  inside  the  windings  or  coils.  The 
shape  of  the  stampings  can  be  seen  at  A,  Fig.  7,  the 
assembling  operation  being  to  insert  the  central  tongue 


no.  I*.  AN  ASSEMBLING  FIXTURE  FOR  UNIT  FRAMES 


through  the  opening  in  the  coil.  The  coil  is  mounted 
on  the  revolving  table  B and  held  in  place  by  a thin 
sheet-metal  strap  over  the  top  and  clamped  at  C.  The 
girls  bring  the  central  tongue  of  a stamping  so  that  it 
can  be  entered  through  the  opening,  and  push  it  over 
until  it  surrounds  the  coil  as  shown.  The  table  is  then 
turned  halfway  round  and  the  next  stamping  put  in 
from  the  opposite  side.  The  stampings  are  alternately 
placed  until  the  required  number  have  been  put  in. 

Another  form  of  transformer  is  shown  in  Fig.  8, 
the  stampings  which  form  the  core  being  very  similar 
in  both  this  and  the  previous  case.  This  view  shows  a 
measuring  or  counting  device  at  A,  which  enables  the 
operator  to  select  the  correct  number  of  stampings 
without  counting  them.  She  simply  gathers  a small 
bunch,  puts  them  in  place  as  shown  and  brings  down 
the  lever  B.  The  pointer  C indicates  when  the  correct 
amount  has  been  secured.  There  are  two  lines  which 
give  the  upper  and  lower  limits  permissible  in  each 
core. 

When  the  correct  number  of  stampings  have  been 
selected,  they  are  threaded  into  the  core  in  a very 
simple  manner  as  explained  in  connection  with  Fig.  7, 
except  that  they  are  all  inserted  in  the  same  direction, 
which  obviates  the  necessity  for  the  revolving  table. 
The  core  D,  Fig.  8 is  clamped  in  position  by  the  lever 
E,  which  is  operated  by  foot  pressure  and  locked  in 
position  by  suitable  notches.  With  the  core  held  firmly 
in  position,  the  stampings  are  threaded  through,  the 
upper  ends  sliding  over  the  sheet-metal  protector 
attached  to  the  clamping  device.  In  this  way  the  core 
is  readily  put  in  place  inside  the  coil  and  is  ready  to  be 
connected  in  the  frame  shown  at  G. 

Work  of  this  kind  requires  a larger  number  of  studs 
and  in  order  to  prevent  tying  up  an  automatic  screw 
machine,  they  are  being  made  very  successfully  in  the 
single-spindle  drilling  machine  shown  in  Fig.  9.  Here 
a Gronkvist  chuck  is  put  in  the  drilling  machine  spindle 
and  a Geometric  self-opening  diehead  is  held  in  a 
three-jawed  chuck,  which  in  turn  is  clamped  to  the 
drilling  machine  table.  The  operation  is  practically 
continuous  as  the  brass  rods  can  be  inserted  and  re- 
moved from  the  chuck  without  stopping  the  spindle  and 
the  self-opening  diehead  obviates  the  necessity  for 
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FIG.  13.  ASSEMBLING  OPERATIONS  ON  THE  COMPLETE  UNITS 


reversing  the  spindle.  The  studs  are  threaded  very  rut  is  driven  home  with  the  same  tension,  the  clutch 
quickly  in  this  way  and  by  placing  them  on  the  chute  slipping  as  soon  as  it  has  been  put  in  place. 

A they  fall  directly  into  a box  which  prevents  iu  ther  In  Fig.  11  is  shown  the  way  the  studs,  which  are 
handling  until  they  are  ready  to  be  taken  to  the  next  really  binding  posts,  are  made  ready  for  assembling, 
operation.  The  thumbnut  and  washer  are  screwed  on  by  means  of 

The  assembling  of  small  parts  can  easily  consume  an  the  power-driven  head  at  A.  The  head  of  the  stud  is 
inordinate  amount  of  time.  It  also  affords  opportunity  held  by  friction  and  the  two  parts  screwed  into  place 
for  many  ingenious  devices,  one  of  which  is  shown  in  very  rapidly.  The  gage  for  measuring  the  proper 
Fig.  10,  where  connections  are  being  fastened  to  an  location  of  the  threaded  washer  is  shown  at  B. 
insulated  panel  that  belongs  in  front  of  a combination  When  the  washer  is  correctly  located,  it  is  staked  in 
of  three  separate  units.  The  screw  connections  that  position  against  turning  by  means  of  the  little  machine 
have  previously  been  assembled  are  placed  in  bushings  at  C.  This  machine  is  in  reality  a large  automatic 
in  the  plate  A.  Each  bushing  has  a c ossbar  which  center  punch  in  which  the  staking  is  done  by  a hollow 
engages  a slot  in  the  end  of  the  stud  and  holds  it  from  punch  with  four  prongs  that  surround  the  stud  and  rest 
turning.  The  panel  is  then  put  in  position  over  the  on  the  underside  of  the  threaded  washer.  The  pres- 
studs,  a nut  is  slipped  in  the  friction  chuck  B and  the  sure  on  the  pedal  compresses  a spring  and,  at  the 
panel  moved  to  bring  it  in  the  proper  position.  Each  proper  point,  releases  a trip  so  that  the  spring  drives 


FIG.  14.  GIVING  EVERY  UNIT  ITS  FINAL  TEST 
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the  punch  into  the  washer  with  a sharp  blow.  The  four 
prongs  already  mentioned  stake  the  metal  so  as  to  grip 
the  biqding  post  stud  firmly  and  prevent  them  from 
turning. 

In  Fig.  12  is  to  be  seen  the  assembling  pf  one  of  the 
units  consisting  primarily  of  a frame  of  two  aluminum 
strips  somewhat  similar  to  the  one  shown  in  Fig.  1. 
This  strip  happens  to  be  for  a vacuum  tube  detector,  the 
lamp  socket  being  shown  in  the  unit  on  the  bench.  The 
assembling  frame  is  illustrated  at  AAA  and  includes 
two  rods  BB  under  which  the  framework  is  slipped. 
The  screwdriver  C fits  into  any  one  of  the  slots  of  the 
fixture  at  D and  holds  the  screws  against  turning  while 
the  nuts  are  being  tightened  in  place  by  the  socket  wrench 
shown.  This  screwdriver  is  easily  moved  from  place  to 
place  and  affords  a convenient  method  of  assembling 
work  of  this  kind. 

In  Fig.  13  the  units  are  shown  approaching  comple- 
tion at  one  of  the  assembly  benches.  The  basketball 
variometers  are  much  in,  evidence  here,  as  are  the 
aluminum  frames  shown  in  Fig.  1 and  the  branch  wires 
previously  referred  to, 

After  the  complete  assembly  every  unit  is  thoroughly 
tested,  some  of  the  tests  being  shown  in  Fig.  14.  These 
tests  check  up  all  the  work  previously  done,  and  insure 
the  apparatus  being  in  working  condition  when  it  leaves 
the  plant.  Many  new  developments  are  on  the  way,  and 
improvements  are  to  be  expected  from  time  to  time. 
But  with  the  units  designed  and  constructed  as  illus- 
trated herewith,  changes  and  additions  can  be  readily 
made  to  keep  pace  with  future  developments. 

Use  After  Rejection  Constitutes 
Acceptance  by  the  Buyer 

By  Leslie  Childs 

Purchasers  of  machinery,  under  sales  contracts  in 
which  provision  is  made  for  a definite  trial  period,  will 
do  well  to  bear  in  mind  a decision  recently  handed  down 
by  the  Wisconsin  Supreme  Court  in  the  case  of  Fox  vs. 
Wilkinson,  133  Wis.  337. 

Fox,  the  plaintiff  and  buyer  in  the  case,  entered  into 
a contract  with  Wilkinson,  the  defendant  and  seller, 
to  purchase  from  the  latter  a traction  engine.  Wilkin- 
son agreed  to  take  6400  and  an  old  horsepower  drive 
for  the  engine.  The  contract  provided,  among  other 
things,  that  Fox  was  to  have  ten  days  in  which  to  test 
the  engine.  Upon  delivery,  Fox  used  the  engine  on 
some  six  or  seven  different  days;  decided,  finally,  that 
it  was  defective ; that  he  would  not  accept  it,  and  served 
notice  upon  Wilkinson  to  that  effect.  After  notifying 
Wilkinson,  however,  it  appears  that  Fox  continued  to 
use  the  engine  for  about  a day  and  a half.  Wilkinson 
declined  to  accept  the  rejection,  claiming  that  the  con- 
tinued use  of  the  engine  by  Fox,  after  rejection,  con- 
stituted an  acceptance.  Wilkinson,  in  the  meantime,  it 
so  appears,  had  been  given  possession  of  the  old  horse- 
power drive.  Upon  the  refusal  of  Wilkinson  to  accept 
the  rejection  by  Fox,  Fox  immediately  brought  action 
against  Wilkinson  to  recover  the  horsepower  drive. 

This  action  on  the  part  of  Fox  brought  into  issue,  at 
the  outset,  the  question  of  his  right  to  rescind  the 
contract  in  the  light  of  his  use  of  the  engine  after  hav- 
ing formally  rejected  it.  The  case  reached  the  Supreme 
Court  on  appeal,  and  that  body,  laying  down  the  gen- 
eral rule  governing  cases  of  this  kind,  said  in  part: 
• When  a purchaser  has  the  right  to  subject  the  article  to 
trial,  the  mere  use  is,  of  course,  ambiguous,  for  it  may  be 


for  the  purpose  of  trial;  but,  when  the  test  is  complete  so 
that  the  purchaser  has,  to  his  satisfaction,  ascertained  all 
thai  trial  can  teach  him,  pn«  determined  that  the  article 
does  not  satisfy  the  contract,  then  that  element  of  ambi- 
guity is  eliminated  in  the  construction  of  any  subsequent 
acts  of  dominion  or  use.  After  that  certainly  aa^  unneces- 
sary application  of  the  article  to  his  advantageiend  benefit 
would  in  honesty  be  consistent  only  with  an  'decision  to 
become  or  continue  owner.  . . . 

Reviewing  the  facts  in  the  case  and  applying  the  gen- 
eral rule  thereto,  the  court  said: 

Applying  these  rules  of  law  to  the  instant  case,  wp  find 
it  established  as  fact  that,  about  noon  of  Aug.  27,  the 
plaintiffs  (Fox)  had  so  completed  the  trial  to  which  they 
were  entitled,  that  they  had  ascertained  that  the  engine 
would  not  work  as  guaranteed,  and  had  determined  not  to 
accept  it  as  satisfying  the  contract  of  sale,  and  had  for- 
warded notice  of  such  defect  and  determination  to  the 
seller.  . . . 

The  trial  being  complete,  and  the  inadequacy  of  the 
article  to  fully  satisfy  the  calls  of  the  contract  being  estab- 
lished, the  plaintiffs  (Fox)  had  the  election  to  reject  it 
altogether  and  rescind  the  sale,  or,  in  certain  business 
exigencies,  to  retain  it  as  of  some  value,  and  pay  such  sum 
as  might  be  proper  after  due  allowance  for  its  defects.  . . . 

In  this  situation,  and  with  this  right  of  choice,  they  made 
use  of  the  engine  for  their  own  benefit  for  the  remainder 
of  the  27th  and  until  noon  of  the  28th  of  August.  There 
is  no  proof  of  any  special  exigency  rendering  such  use 
unavoidable.  Under  authority  of  our  decisions,  such  acts 
can  have  but  one  construction.  They  must  be  deemed  to 
unambiguously  declare  plaintiff’s  (Fox)  election  to  become 
owners.  . . . 

The  court  concluded  by  affirming  the  judgment 
rendered  in  the  lower  court  in  favor  of  the  sellers 
(Wilkinson),  holding  that  the  use  of  the  engine  after 
its  rejection  by  Fox  constituted,  in  effect,  an  acceptance. 

This  decision  should  serve  as  a warning  to  the  pros- 
pective purchaser  of  equipment.  If  a purchase  contract 
be  entered  into,  its  terms  and  provisions  must  be  re- 
spected to  the  letter  by  both  parties.  If  the  article 
or  piece  of  equipment  purchased  prove  unsatisfactory 
during  a definite  trial  period,  formal  written  notice  of 
rejection  should  be  served  upon  the  seller  by  the  buyer. 
Failure  to  observe  this  important  point  may  be  held  to 
constitute  an  acceptance,  as  has  been  shown  in  the  case 
here  cited.  If,  for  any  reason  the  trial  period  agreed 
upon  be  found  of  insufficient  length,'  and  extension  of 
time  be  desired,  such  extension  should  be  taken  care 
of  in  a separate  agreement  in  writing  between  the 
contracting  parties.  Failure  to  observe  this  common- 
sense  rule  has  been,  too  often,  the  cause  of  unwarranted 
expense  and  disagreeable  litigation. 

Orders  vs.  Instructions 

By  C.  E.  Jenson 

It  is  one  thing  to  issue  an  order  to  do  a certain  job 
in  a certain  way,  another  to  show  how  to  perform  the 
stated  operation  with  the  proverbial  skill  and  despatch, 
or  “to  the  Queen’s  taste”  as  the  saying  still  goes.  In 
fact,  if  some  orders  were  unaccompanied  by  instruc- 
tions they  might  appear  impossible  to  carry  out.  (Some 
are.)  That  method  is  best  which  instead  of  just  emit- 
ting an  order  in  general  terms,  like  “make  six  to 
sketch  and  dimensions,”  dictates  just  what  machines 
and  appliances  are  to  be  used,  and  to  what  degree  of 
accuracy  and  finish,  which  if  it  does  not  obviate  the 
possibility  of  wrong  work,  at  least  lessens  it  and  (if 
instructions  are  followed  to  the  letter)  places  the  re- 
sponsibility for  total  or  partial  failure  just  where  it 
undoubtedly  belongs— on  the  one  issuing  the  order. 
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Distortion  Produced  in  Casehardening 

Consistent  Minimum  Warpage  in  Manganese  Steel — Large  Holes  Decrease,  Small  Holes 
Increase  when  Carbonized — Greater  Wall  Thickness  Produces  Greater  Effect 

By  A.  A.  BLUE 

Metallurgist,  Dull  Manufacturing  Co. 


IN  THE  manufacture  of  casehardened  gears,  ratchet 
wheels  and  bushings,  which  involves  comparatively 
small  center  holes  that  must  be  subsequently  ground 
to  fine  tolerances,  it  was  a difficult  matter  to  predict 
the  size  the  holes  should  be  made  before  carbonizing 
and  hardening  so  as  to  properly  allow  for  the  grinding. 
The  following  experiments  were  undertaken,  therefore, 
to  arrive,  if  possible,  at  some  generalization  in  this 
regard. 

It  was  felt  that  the  most  significant  variables  to  be 
considered  were:  The  grade  of  steel  used;  the  size  of 
the  opening  as  compared  with  the  diameter  of  the  entire 
piece,  i.e.,  the  wall  thickness;  and  the  nature  of  the 
opening,  as  round,  square,  hexagon. 

The  steels  met  with  in  the  manufacture  under  con- 
sideration were  S.  A.  E.  1,020,  S.  A.  E.  1,114  and  a 
low-carbon,  high-manganese  steel,  all,  of  course,  being 
carbonized.  The  analyses  of  the  samples  used  in  the 
present  tests  were  as  follows : 

Carbon  Manganese  Phosphorus  Sulphur  Chromium 


8.A.E.  1.020 0.26  0.54  0.015  0.044 

S.A.E.  1,114 0.18  0.67  0.068  0.084 

Manganese steei..  . 0.21  1.14  0.020  0.039  0.22 


Disks  1 in.  thick  by  2§  in.  in  diameter  were  prepared 
from  each  of  these  steels,  and  openings  cut  in  them  as 
follows:  2-in.  round,  li-in.  round,  1-in.  round,  i-in. 
round;  and  li-in.  hexagon,  1-in.  hexagon,  i-in.  hexagon. 
Thus  a variety  of  wall  thicknesses  and  two  shapes  of 
holes  were  given.  The  openings  were  then  carefully 
measured  by  means  of  a micrometer  and  the  results 
noted  in  the  accompanying  hole  dimension  table.  The 
location  of  each  measurement  was  marked  by  punch 
marks,  so  that  all  later  measurements  could  be  made 
at  the  same  point,  thus  eliminating  any  variation  in 
the  piece  itself. 

Casehardening  the  Samples 

All  pieces  were  well  packed  in  carbonizing  boxes, 
heated  throughout  to  1,650  deg.  F.  and  held  at  this  tem- 
perature for  4 hr.  After  this,  the  pots  were  removed 
from  the  furnace  and  allowed  to  cool  on  the  floor.  The 
disks  were  taken  out  when  cold  and  the  openings  were 
again  measured  at  the  same  location  as  the  measure- 
ments made  before  carbonizing. 

The  disks  were  then  reheated  to  1,600  deg.  F.  in  a 
lead  pot,  to  prevent  scaling,  and  quenched  in  oil,  after 
which  they  were  cleaned  and  measured  as  before. 
Finally,  they  were  reheated  in  the  lead  pot,  the  man- 
ganese steel  to  1,375  deg.  F.  and  the  others  to  1,425 
deg.  F.  and  quenched  in  water,  once  more  cleaned 
and  measured.  The  figures  obtained  by  the  measure- 
ments in  these  three  operations  are  given  in  the  hole 
dimension  table. 

The  outstanding  feature  of  the  results  was  the 
marked  and  consistent  minimum  warpage  found  to  occur 
with  the  manganese  steel.  Practical  work  in  carboniz- 
ing a steel  of  this  manganese  content  has  shown  it  to 
deform  in  treatment  to  a markedly  less  degree  than 
ordinary  carbon  steel.  The  present  experiments  indi- 


cated that  S.  A.  E.  1,114  steel,  or  ordinary  screw 
stock,  came  close  to  the  manganese  steel  in  this  respect, 
although,  of  course,  its  high  sulphur  and  phosphorus 
contents  render  it  unfit  for  good  carbonizing  practice. 
This  effect,  in  the  case  of  the  S.  A.  E.  1,114  grade 
may  have  been  due  to  the  fact  that  the  steel  was  dead 
as  a result  of  these  large  amounts  of  impurities,  so  that 
it  had  less  strength  than  the  purer  S.  A.  E.  1,020  steel, 
and,  therefore,  it  had  less  power  for  distortion.  Such 
an  explanation,  however,  will  not  apply  in  the  case 


HOLE  DIMENSIONS  PRODUCED  IN  CASEHARDENING 


Mi- 

Carbon- 

Oil-quenched 

Water-quenched 

Sample 

chined 

ixed 

Center 

Edge 

Center 

Edge 

Round  hole,  2 m.  dia., 

1,020 

2.001 

2.000 

2 000 

2 004 

1.99* 

2 000 

1,114 

2.002 

2.  C0I 

2 000 

2.001 

1 999 

2 Ml 

Manganese 

2.001 

2 000 

1.996 

1.999 

1 997 

1.999 

Round  bole.  U in.  dia.. 

1,020 

1.502 

1.501 

1.494 

1.502 

1 495 

1 500 

1.114 

1 501 

1.502 

1 500 

1 502 

1.501 

1 502 

Manganese 

1 501 

1.500 

1.500 

1.501 

1 . 498 

1 500 

Round  hole,  1 i".  f ia.. 

1,025 

1 001 

1 001 

0 998 

1 904 

0.991 

0 998 

1,114 

1.000 

1 000 

1 000 

1.002 

0 997 

1.003 

Manganese 

1.00! 

1 90! 

0.998 

i i,m 

0 999 

1.001 

Round  hole,  1 in.  dia.. 

1,020 

) 499 

9.500 

0 492 

0 497 

0 487 

0 498 

1,114 

0 499 

0 500 

0.496 

9.500 

0.496 

0.50® 

Manganese 

0.499 

a 500 

0.499 

9.500 

0.500 

0.  SOI 

Hexagon  hole.  11  in., 

1,020 

1.503 

1.502 

1 499 

1 505 

1.498 

1 503 

1.114 

1.503 

1.502 

1 502 

1 504 

1.503 

1.503 

Manganese 

1.503 

1.502 

1.502 

1.504 

1.500 

1.501 

Hexagon  hole.  1 in., 

1,020 

1.002 

1.002 

0 993 

1 001 

0 994 

1 003 

1,114 

1 001 

I 001 

0.999 

1.002 

6 998 

l.»02 

Manganese 
Hexagon  hole,  1 in. 

1,020 

1 .001 

1.002 

1.001 

1.003 

1.002 

1.005 

0.564 

0.564 

0 556 

0 564 

0 556 

0.566 

1,114 

0 563 

0.564 

0 562 

9.565 

0.560 

0.564 

Manganese 

0.564 

0.564 

0 564 

0.567 

0.563 

0.566 

of  the  manganese  steel,  where  the  tensile  properties  are 
greater  than  those  of  the  ordinary  carbon  steels. 

The  changes  in  the  diameter  of  the  openings  for  the 
various  steels  as  a result  of  carbonizing  only  are  given 
in  one  column  of  the  hole  dimension  table.  It  appears 
to  be  consistently  brought  out  that  the  larger  holes 
got  smaller,  while  the  smaller  ones  got  larger,  although 
the  change  in  any  case  was  small.  This  may  have  been 
due  to  the  greater  expansive  forces  present  in  the 
thicker  walled  pieces,  or  it  may  have  been  because  the 
smaller  holes  offered  poorer  conditions  for  the  absorp- 
tion of  carbon,  and  hence  showed  no  growth  in  thick- 
ness. This  effect  is  apparently  independent  of  the 
grade  of  steel  or  the  character  of  the  opening. 

Generally  speaking,  the  greatest  change  came  after 
the  second  hardening  and  although  the  differences  in  the 
effects  of  the  two  hardenings  were  small  in  the  case  of 
hexagons,  they  were  quite  large  for  the  round  holes. 
The  S.  A.  E.  1,020  steel  showed  the  greatest  changes, 
the  S.  A.  E.  1,114  grade  the  next  and  the  manganese 
steel  the  least,  although  these  latter  two  were  fre- 
quently very  close  together,  as  noted  above. 

It  was  seen  that  the  changes  got  smaller  as  the  size 
of  the  opening  increased,  or,  in  other  words,  as  the 
wall  thickness  decreased,  and  it  was  apparent  that  the 
thinner  sections  had  less  distorting  power  than  the 
thicker  ones.  This  effect  was  found  to  be  true  both  for 
round  and  hexagonal  shaped  openings. 

In  measuring  the  openings  in  the  samples  after  hard- 
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ening,  it  was  found  that  the  interior  of  the  holes  were 
smaller  than  the  outer  edges.  These  two  sets  of  figures 
are  given  in  the  hole  dimension  table  under  the  head- 
ings "Center”  and  “Edge”  respectively  for  each  hard- 


F1G.  1.  MICROPHOTOGRAPH,  S.  A.  E.  1,020  STEEL 
At  100  diameters,  5 per  cent  HNOi  etch.  Shows  case  with  good 
penetration.  Separation  of  ferrite  In  case  Is  due  to  annealing  for 
machining.  Core  has  One  grain. 


FIG.  2.  MICROPHOTOGRAPH,  S.  A.  E.  1,114  STEEL 
At  100  diameters  5 per  cent  HNO,  etch.  Shows  case  with  rather 
light  penetration  and  marked  evidences  remaining  of  segregation 
In  streaks,  even  after  having  received  four  heats.  The  light  case 
obtained  with  this  grade  of  steel  may  have  some  bearing  on  the 
small  amount  of  deformation  produced  In  hardening. 


FIG.  3.  MICROPHOTOGRAPH,  MANGANESE  STEEL 
At  100  diameters.  5 per  cent  HNOj  etch.  Shows  outer  portion  of 
case.  The  remaining  inner  portions  of  the  case  extend  consider- 
ably beyond  the  range  of  the  lens  of  the  microscope  and  could 
not  be  included  in  a single  photograph.  Note  great  density  of 
case  even  after  ' annealing  operation.  In  spite  of  much  greater 
depth  and  density  of  case,  this  grade  of  steel  was  found  to  show 
the  least  distortion  upon  hardening. 


ening  operation.  The  difference  between  these  two 
figures,  or  the  “bulge”  was  greater  with  the  smaller 
holes,  that  is,  the  greater  the  wall  thickness  the  greater 
was  the  distortion,  due,  no  doubt,  to  the  greater  forces 
exerted  by  the  larger  mass  of  metal.  The  distortion 
in  this  connection  was  also  greatest  with  the  S.  A.  E. 
1,020  steel,  the  S.  A.  E.  1,114  grade  being  second,  and 
the  manganese  steel  again  showing  the  least  deforma- 
tion. All  of  the  specimens  showed  a scleroscope  hard- 
ness of  from  80  to  85  after  water  quenching. 

After  the  final  measurements  had  been  taken,  one 
sample  of  each  grade  of  steel  was  annealed,  cut  so  as 
to  show  the  case,  polished,  etched  with  alcoholic  nitric 
acid,  and  photographed  at  100  diameters.  The  results 
are  shown  in  Figs.  1,  2 and  3,  and  are  the  representa- 
tion of  the  S.  A.  E.  1,020,  S.  A.  E.  1,114,  and  man- 
ganese steels.  In  all  of  these  photographs,  the 
carbonized  case  is  shown  at  right-angles  to  the  direc- 
tion of  rolling  in  the  original  bar.  The  difference  in 
penetration  of  carbon  into  the  various  steels  is  marked 
and  well  worth  noting.  It  should  also  be  observed  how 
the  segregation  and  streaks  in  the  S.  A.  E.  1,114,  or 
screw  stock,  persist  even  after  the  four  treatments  the 
steel  has  had  up  to  this  point.  These  streaks  run  out 
into  the  case  and  frequently  tend  to  form  soft  spots  in 
carbonized  material  made  from  this  grade  of  steel. 

The  conclusions  formed  from  these  tests  are  that: 

The  character  of  the  steel  plays  the  greatest  part 
in  determining  the  amount  of  distortion  to  be  expected 
after  final  hardening  in  the  casehardening  operations. 
The  addition  of  manganese  up  to  approximately  1.25 
per  cent  to  ordinary  S.  A.  E.  1,020  steel  reduces  the 
deformation  to  a very  msirked  degree.  Where  its  other 
properties  are  not  objectionable,  screw  stock  will  be 
found  to  show  only  a small  amount  of  warpage. 

The  wall  thickness  of  the  piece  under  consideration 
plays  an  important  part  in  the  deformation  after  treat- 
ment, the  greater  wall  thickness  producing  the  greater 
effect. 

The  shape  of  the  opening  in  the  piece,  judging  from 
the  comparisons  made  of  round  and  hexagonal-shaped 
openings  has  no  marked  effect. 

Understanding  Shop  Terms 

By  Robert  Grimshaw 

In  many  lines  of  industry,  terms  are  used  that  are 
almost  or  entirely  unknown  in  other  branches.  On  the 
other  hand  some  expressions  mean  one  thing  in  one 
line  and  something  entirely  different  in  another.  I was 
23  years  old  before  I met  up  with  the  word  “shim,” 
which  is  New  Englandese  for  a thin  wedge  or  packing- 
out  piece.  In  Wilmington  and  Chester  and  Philadel- 
phia, we  had  (very  properly)  called  it  a “Dutchman” — 
because  that  was  its  right  name. 

In  some  shops  “chucking”  is  merely  putting  work 
pieces  into  and  holding  them  in  a chuck,  while  in  others 
it  implies  processing  in  a turrent  lathe  or  its  equivalent. 
The  “universal  wood  worker”  of  Cincinnati  becomes  a 
“general  jointer”  when  transported  to  London,  where 
our  monkey  wrench  is  known  as  a “universal  spanner.” 
What  the  New  York  clothing  manufacturers  know  as 
a “mark”  the  Baltimorean  terms  a “spread.” 

It  is  evident  that  the  foreman  must  know  the  local 
trade  terms — and  then  some — and  see  to  it  that  his 
workmen,  many  of  whom  come  from  parts  more  or  less 
unknown,  know  them,  too. 
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Second-Story  Planer  Foundations 

How  the  American  Tool  Works  Supports  Its  Planer  Department  Upstairs — Concrete  Slabs 
for  Foundations — Methods  of  Leveling  and  Straightening  Long  Planer  Beds 


By  A.  E.  ROBINSON 

General  Superintendent.  American  Tool  Works  Co. 


WHILE  many  machine  shops  are  in  multi-storied 
buildings  and  consequently  have  machine  tools 
of  various  kinds  on  floors  above  the  street,  it 
is  not  often  that  we  find  the  whole  planer  department 
of  a large  plant,  including  some  large  machines,  located 
on  the  second  floor. 

The  installation  of  the  twenty-five  planers  in  the 
planer  department  of  the  American  Tool  Works  Co., 
Cincinnati,  Ohio,  is  unique  from  several  standpoints, 
the  principal  feature  being  the  fact  that  the  machines 


The  largest  planer  is  72  in.  x 60  in.  x 40  ft.  and  is 
arranged  for  reversing  motor  drive.  This  planer  is 
equipped  with  three  rail  heads  and  two  side  heads,  and 
will  plane  eighteen  small  lathe  beds  at  one  setting. 

The  installation  of  this  machine  and  the  other  smaller 
machines  on  the  second  floor  was  a problem  that  re- 
quired study  and  differed  materially  from  the  custom- 
ary installations  on  ground  floors  or  solid  foundations. 

It  was  found  that  the  use  of  a raised  concrete  founda- 
tion on  top  of  the  10-in.  floor  slab  would  provide  the 


FIG.  1.  SECOND-STORY  PLANER  DEPARTMENT 


are  installed  on  the  second  floor  of  a reinforced- 
concrete  building,  and  within  a space  approximately  80 
x 220  ft.  A partial  view  of  the  planer  department  is 
shown  in  Fig.  1.  Five  rows  of  machines  are  placed 
with  ample  aisle  space  between  the  rows  and  storage 
space  between  the  machines.  Special  cranes  with  elec- 
tric hoists  are  mounted  on  the  ceiling  over  the  loading 
ends  of  the  tables  and  permit  of  loading  any  planer 
without  disturbing  the  others. 

Many  of  the  machines  are  provided  with  variable 
speeds  for  cutting,  with  a constant  return  speed.  All 
the  planers  except  one  are  belt-driven  from  line  shafts 
driven  by  motors  through  silent  chains.  On  machines 
having  variable  cutting  speeds,  a single  belt  from  the 
line  shaft  is  used  to  drive  the  return  pulley  on  the 
countershaft,  while  a variable-speed  motor  on  the  ceil- 
ing is  used  to  drive  the  cutting  pulley  through  a silent 
chain,  the  speeds  being  controlled  through  a rheostat 
on  the  bed  near  the  tumbler  lever.  The  remainder  of 
the  machines  have  two-speed  countershafts  driven  by 
belt  from  the  line  shafts. 


necessary  beam  construction  to  stiffen  the  floor  and 
prevent  vibrations  in  the  machines.  But  on  account  of 
the  excessive  weight  of  the  72-in.  x 40-ft.  planer,  to- 
gether with  its  table  loads,  it  was  deemed  advisable  to 
place  an  auxiliary  supporting  column  directly  under 
the  center  of  the  planer  near  the  housings.  The  form 
for  this  column  was  placed  in  position  and  the  reinforc- 
ing rods  and  concrete  were  introduced  through  a hole 
in  the  floor  above. 

The  same  type  of  foundation  was  used  under  all  the 
planers,  but  the  72-in.  machine,  being  so  much  larger 
than  the  others,  makes  its  foundation  construction  of 
greater  interest  and  it  will  therefore  be  described  in 
detail.  The  first  thing  to  be  considered  was  the  exact 
location  of  the  machine  with  reference  to  the  adjacent 
columns,  and  to  obtain  the  maximum  rigidity  of  floor 
by  keeping  it  close  to  the  columns,  which  have  mush- 
room tops  8 ft.  square.  These  columns  are  spaced  20 
ft.  apart  in  each  direction  and  a liberal  use  of  rein- 
forcing steel  in  the  columns  and  floor  slab  effectively 
ties  the  parts  together  in  a very  rigid  mass. 
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The  plan  and  elevation  of  the  foundation  and  a sec- 
tion through  the  building  at  this  point  are  shown  by 
Fig.  2. 

The  floor  was  carefully  cleaned  and  all  oil  or  other 
foreign  substances  removed,  then  the  surface  was 
roughened  to  hold  the  concrete  of  the  foundation.  The 
wooden  form  for  the  foundation  was  built  on  the  spot, 
carefully  located  from  chalk  lines  laid  out  on  the  floor, 
and  firmly  anchored  in  place  by  braces  from  adjacent 
columns  and  machines.  Heavy  castings  were  laid  on 
the  form  at  intervals. 

The  use  of  jacks  for  leveling  planers  is  universal 
in  this  plant,  and  the  principal  consideration  in  this 
instance  was  the  number  and  location  of  these  devices. 
The  depressions  for  them  were  cast  in  the  foundation 
by  inserting  a frame  across  the  form  at  their  locations 
and  the  omission  of  concrete  inside  these  frames.  The 


surface.  Slicing  the  trowel  up  and  down  inside  of  the 
form  to  force  away  the  gravel  insured  a smooth  surface. 

The  form  was  allowed  to  remain  on  the  foundation 
for  about  a week,  then  it  was  removed  and  the  outer 
surface  “pointed  up”  where  necessary. 

After  the  main  foundation  was  firmly  set  the  leveling 
jacks  were  carefully  located  and  leveled,  then  a thin 
cement  grout  was  poured  around  each  jack  base  to 
anchor  it  securely  in  the  depression  of  foundation. 
After  the  cement  around  the  jacks  had  hardened  the 
planer  bed  was  placed  upon  the  jack  blocks  and  care- 
fully aligned  and  leveled  by  the  process  to  be  described. 

The  leveling  and  aligning  are  two  separate  processes, 
although  each  is  somewhat  related  to  the  other.  The 
leveling  was  done  first,  then  the  alignments  were  made 
and,  after  that,  a final  check-up  of  the  leveling. 

To  level  the  bed  the  table  was  run  to  the  extreme 
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concrete  was,  however,  firmly  tamped  under  these 
frames. 

The  concrete  projected  outside  of  the  planer  bed 
about  4 in.  all  around,  with  some  additional  width  at 
the  ends  and  with  housing  seats  to  accommodate  a spe- 
cial combined  jack  and  locating  device  of  the  double- 
screw type. 

The  jacks  consist  of  a main  baseplate  ribbed  on  the 
bottom  so  as  not  to  slip.  Upon  the  baseplate  slides  a 
wedge  block  controlled  by  a heavy  screw  at  the  outer 
end.  The  special  fixtures  include  another  heavy  screw 
in  an  upturned  flange  to  bear  against  the  bed  and  pre- 
vent any  side  or  longitudinal  motion.  The  two  special 
fixtures  at  each  end  of  the  bed  were  placed  crosswise, 
while  the  four  used  at  the  housings  were  placed  longi- 
tudinally, holding  the  machine  firmly  and  preventing 
any  movement  on  the  wedge  blocks. 

After  the  concrete  form  was  in  place  a number  of 
twisted  reinforcing  rods  were  suspended  in  it  to  tie 
the  members  of  the  foundation  together  firmly.  Then 
thin  concrete  was  poured  into  the  form  and  carefully 
tamped  and  settled  at  all  points,  and  a trowel  used  all 
around  the  outside  to  bring  the  cement  to  the  outer 


end  of  the  bed,  and  six  ground  cylinders  all  of  the 
same  diameter  laid  in  the  V’s.  Across  the  cylinders 
were  laid  three  tested  parallel  bars  of  the  same  thick- 
ness and  then  another  parallel  bar  laid  longitudinally 
on  these  parallels  to  hold  a graduated  level  and  a 
straight-edge. 

The  leveling  was  started  at  one  end  and  the  wedges 
of  the  leveling  jacks  set  up  or  down  as  required,  adjust- 
ing them  at  both  sides  of  the  bed.  Then  the  first 
parallel  was  removed  and  placed  in  front  of  the  third 
parallel,  and  the  level  bar  and  straight-edge  moved 
forward,  using  the  two  previously  leveled  parallels  as 
a gaging  point.  The  jacks  under  this  portion  were  then 
carefully  set  and  the  process  repeated  until  the  oppo- 
site end  of  the  bed  was  reached.  The  straight-edge 
and  level  were  also  used  in  a diagonal  direction,  and 
the  level  used  crosswise  on  the  lower  parallels. 

After  the  first  leveling  was  completed  the  bed  was 
checked  for  alignment,  the  method  and  apparatus  being 
as  follows: 

The  aligning  was  performed  by  the  use  of  a tight 
piano  wire  and  an  indicator.  The  wire  was  stretched 
between  two  uprights,  one  at  each  end  of  the  bed.  The 
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uprights  were  mounted  on  duplicate  V-blocks  which  fit 
the  bed  V's.  The  indicator  was  mounted  upon  a third 
Y-block  which  slides  along  the  V of  the  bed.  The 
indicator  was  used  to  take  a reading  between  its  end 
and  the  wire  to  determine  the  amount  of  mis-alignment 
at  all  points  of  the  bed. 

A piece  of  white  paper  was  laid  under  the  wire  and 


FIG.  3.  LARGE  PLANER  FOUNDATION  AND 
ALIGNING  JACKS 


FIG.  4.  LINING  UP  AND  LEVELING 
THE  PLANER  BED 


an  electric  light  with  a shade  on  it  used  to  illuminate 
the  paper,  thus  permitting  the  light  space  between  the 
wire  and  the  indicator  to  be  clearly  seen. 

Forcing  the  Bed  Into  Line 

The  alignment  began  at  the  housings  and  worked 
both  ways,  as  the  ends  of  the  bed  could  be  easily 
moved  with  a crowbar,  while  the  housing  section  was 
too  heavy  to  move  and  formed  a good  starting  point. 
In  place  of  a crowbar,  however,  a special  device  A, 
Fig.  3,  with  a screw  in  the  side  to  move  the  bed  side- 
ways, was  used. 


The  indicator  was  set  up  to  the  wire  at  the  middle 
point  of  the  bed,  then  it  was  moved  to  each  end  and  the 
reading  at  the  middle  duplicated  by  shifting  the  ends 
of  the  bed  to  suit.  Then  all  the  intermediate  points 
were  checked  and  after  the  entire  length  had  been 
covered  in  this  manner  a final  check  up  was  made  to 
insure  against  errors. 

After  the  alignment,  a final  level  reading  was  made, 
the  table  placed  on  the  bed  and  a very  light  cut  taken 
over  the  table  top. 

Finally  a narrow  board  was  secured  all  around  the 
inner  and  outer  edges  of  the  bed  and  the  space  between 
the  under  face  of  bed  and  foundation  was  filled  with  a 
cement  grout.  After  all  settling  and  drying  out  of 
cement  had  ceased,  the  small  pockets  cast  near  each  jack 
were  filled  with  melted  sulphur.  These  sulphur  pads 
assist  in  supporting  the  bed  and  relieve  the  strains 
from  the  jacks  somewhat,  and  because  sulphur  sets 
without  shrinking  it  maintains  a solid  bearing  between 
bed  and  foundations. 

Leveling  and  Aligning  the  Planer  Bed 
By  Well-known  Method 

The  illustration,  Fig.  4,  shows  in  a preliminary  way 
the  method  used  in  leveling  and  aligning  the  planer  bed. 
This  method  has  been  in  use  for  about  20  years  by 
the  American  Tool  Works,  the  photograph  having  been 
taken  many  years  ago. 

As  concrete  requires  quite  a length  of  time  to  harden, 
it  is  necessary  to  check  up  the  leveling  of  the  bed  at 
frequent  intervals  until  no  movement  is  detected,  then 
an  occasional  check  up  is  all  that  is  necessary  to  insure 
accuracy  at  all  times. 

This  planer  installation  has  now  been  in  use  con- 
stantly for  about  five  years,  and  has  proved  entirely 
satisfactory  and  free  from  the  chatter  annoyances  which 
we  might  expect  to  find  in  an  installation  of  this 
nature. 


Does  Forced  Lubrication  Score  Bearings? 

By  Frank  C.  Hudson 

MANY  of  the  best  automobile  motors  have  forced 
lubrication  for  the  crankshaft  bearings  and  we 
have  always  supposed  that  this  was  the  way  to  secure 
the  surest  and  best  lubrication  of  bearings.  It  cer- 
tainly sounds  reasonable,  but  there’s  another  side  to 
the  story. 

A friend  of  mine  runs  a real  service  station  where 
he  re-turns  and  sometimes  re-grinds  crankshafts.  He 
tells  me  that  his  crankshaft  man  would  starve  to  death 
if  it  were  not  for  the  motor  with  forced  feed.  Journals 
in  such  motors  are  almost  always  scored  opposite  the 
oil  hole  in  the  bearing.  Crankshafts  with  splash  feed 
are  rarely  found  to  be  scored  and  a little  polishing  is  all 
they  need  unless  they  have  worn  out  of  round. 

If  this  is  so,  and  I’ve  no  reason  to  suppose  my  friend 
is  incorrect,  it  seems  to  indicate  that  the  forced  lubri- 
cation system  pumps  grit  of  some  kind,  as  well  as  oil, 
into  the  bearings.  With  the  splash  bearing  the  grit 
evidently  does  not  get  in  between  the  bearing  surfaces. 

The  scoring  can  only  be  caused  by  dirt  which  gets 
into  the  oil  and  stays  there.  It  shows  that  it  pays  to 
change  the  oil  in  the  crankcase  frequently  so  as  to  keep 
the  oil  clean.  A few  quarts  of  oil  are  cheaper  than  a 
motor  overhaul.  New  oil  every  600  miles  is  a good 
investment. 
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Automotive  Service  Methods  and  Equipment 

XII.  Service  Operations  on  the  World’s  Largest  Motor  Car  Fleet — Tools  for  Assembling 

and  Disassembling — Straightening  the  Frame 

By  HOWARD  CAMPBELL 

Western  Editor,  American  Machinist 

THE  Yellow  Cab  Co.,  of  Chicago,  111.,  owns  and  off  as  a rule  with  little,  if  any,  injury  resulting, 
operates  nearly  1,500  taxicabs — probably  the  larg-  The  section  of  pipe  just  described  can  be  used  for 
est  single  fleet  of  motor  vehicles  in  the  world,  driving  off  wheels  that  have  cast-iron  spiders,  but  is 
These  cabs  were  designed  especially  for  this  service  by  hardly  practicable  for  use  on  wheels  with  aluminum 


FIG.  1.  A FEW  HANDY  SERVICE  TOOLS.  FIG.  2.  WHEEL  PULLER  IN  POSITION 


the  Yellow  Cab  Co.’s  engineers,  working  in  conjunction  spiders.  For  removing  the  latter  from  their  shafts,  the 
with  the  engineers  of  the  Continental  Motors  Co.,  the  puller  shown  at  B,  Fig.  1,  is  used.  The  operation  of 
Timken  Axle  Co.,  the  Brown-Lipe  Gear  Co.,  and  the  the  tool  is  obvious. 

several  other  companies  that  manufacture  the  major  The  wrench  shown  at  C is  used  for  removing  valve 
parts  of  the  assembly.  One  of  the  main  features  of  the  plugs  from  cylinders.  A spider-shaped  section  is 
design  is  that  of  accessibility  for  service.  Some  of  the  welded  into  the  bottom  of  the  section  of  pipe  that 
service  tools  used  are  described  herewith.  serves  as  the  body  of  the  wrench,  the  four  arras  of 

The  tool  shown  at  A in  Fig.  1 is  a 9-in.  section  of  this  spider  being  of  the  correct  width  to  fit  into  the 
li-in.  pipe  that  has  been  milled  or  ground  at  an  angle  four  slots  in  the  valve  plug. 

across  the  end  and  down  the  side,  the  two  surfaces  thus  Occasionally,  however,  a valve  plug  is  found  so 
machined  forming  a right-angle.  This  pipe  is  used  as  firmly  seated  in  the  cylinder  that  the  wrench  just  de- 
a punch  with  which  the  steering  wheel  is  driven  off  scribed  cannot  be  used.  In  that  case  the  several  pieces 
the  end  of  the  shaft.  The  upper  end  of  the  pipe  is  D,  E,  F and  G are  used.  If  the  valve  plug  is  tapped 
placed  against  the  shaft  just  under  the  wheel,  so  that  for  a petcock,  the  bolt  D,  which  is  1 in.  in  diameter  and 
the  pipe  partly  envelops  the  shaft  and  with  the  upper  about  4 in.  long,  is  put  through  the  hole  with  the 
end  of  the  pipe  bearing  half  way  round  the  under  side  head  end  of  the  bolt  downward.  If  the  plug  is  tapped 
of  the  hub  of  the  wheel.  Then  the  wheel  can  be  driven  for  a spark  plug,  the  piece  E,  which  is  threaded  outside 


FIG.  3.  FRONT  AXLE  BEARING  CUP  ASSEMBLING.  FIG.  4.  RIVETING  FIXTURE  FOR  DRIVE  GEAR 
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and  has  a A -in.  hole  through  it,  is  screwed  into  the 
plug  and  the  bolt  is  inserted  through  this  piece.  Then 
part  F,  which  also  has  a hole  drilled  through  it,  is 
placed  in  the  plug  with  the  lugs  fitting  into  the  four 
slots  and  with  the  bolt  protruding  from  the  upper  end. 
Then  the  nut  G is  screwed  down  on  the  bolt  so  as  to 
hold  the  piece  F firmly  in  place.  Part  F is  milled  to 
a hexagon  on  the  upper  end,  and  the  wrench  H is  made 
to  fit  it.  With  this  outfit  any  valve  plug  can  be 
removed. 

Each  rear  wheel  of  a Yellow  taxicab  fits  on  to  a long 
taper  bearing,  being  held  in  place  by  means  of  a key. 
When  it  becomes  necessary  to  remove  a wheel  from  the 
shaft,  the  puller  shown  in  Fig.  2 is  used.  This  puller 
is  bored  and  threaded  inside  the  same  as  a hub  cap,  so 
that  when  the  hub  cap  is  removed,  the  puller  can  be 
screwed  on  to  the  hub  in  place  of  the  cap.  This  is  done 
with  the  wrench  shown,  which  fits  the  flat  spots  shown 
at  A.  When  the  puller  is  tightly  on,  it  is  locked  in 
place  by  means  of  the  bolt  B.  Then  the  tapered  end  of 
the  wrench  handle  is  inserted  in  the  hole  in  the  stud  C 
and  the  stud  is  screwed  against  the  end  of  the  axle 
shaft.  The  operation  is  slow,  but  sure. 

While  it  is  a comparatively  simple  manner  to  knock  a 
bearing  cup  out  of  an  axle,  it  is  not  always  so  easy  to 
put  one  in  again.  In  Fig.  3 is  shown  what  is  called  a front 
axle  bearing-cup  puller,  but  in  this  case  the  puller  is 


FIG.  5.  TOOL,  FOR  REMOVING  VENTURI  TUBE  FROM 
CARBURETOR 


used  for  assembling  instead  of  disassembling.  The  cup 
A is  held  in  place  and  the  piece  B,  which  resembles 
a stud  with  a large  disk-shaped  head  is  inserted  from 
the  bottom  as  shown.  Then  the  part  C to  which  is 
attached  the  handle,  is  screwed  on  to  the  stud.  The 
stud  can  be  seen  sticking  up  past  the  handle. 

Part  C is  a flat  piece  in  which  a hole  is  drilled  for 
the  stud,  and  which  acts  as  a thrust  bearing  for  the 
handle.  The  hole  in  the  center  is  just  large  enough  for 
the  stud  to  pass  through,  and  the  piece  holds  three 
capscrews  which  serve  to  hold  this  piece  and  the  han- 
dle together,  without  interfering  with  the  operation 
of  the  handle.  This  is  accomplished  by  having  the 
studs  set  so  close  to  the  handle  that  the  inner  side  of 
each  capscrew  head  fits  into  the  groove  in  the  hub  of 
the  handle,  as  shown.  The  stud  is  3 in.-lO  thd.,  and 
the  capscrews  are  1 in. 

The  fixture  shown  in  Fig.  4 is  for  the  purpose  of 
holding  a differential  flange  and  a drive  gear  together 
while  they  are  being  riveted.  The  studs  A,  of  which 
there  are  five,  are  spaced  so  that  every  other  rivet  hole 
comes  over  a stud.  Five  rivets  are  put  in  place,  and 
the  assembly  is  set  on  the  fixture  with  the  head  of 
each  rivet  resting  on  the  stud  as  shown.  An  air  ham- 
mer is  used  to  head  the  rivets  over  and  then  the  other 
five  rivets  are  placed  in  and  the  operation  is  repeated. 
The  two  parts  indicated  at  B are  washers,  the  thickness 


FIG.  S.  TRANSMISSION  CASE  STAND 


of  which  varies  with  the  difference  in  the  design  of 
the  flanges.  The  assembly  is  clamped  and  held  in  place 
by  the  handle  C. 

It  is  claimed  that  one  of  the  most  difficult  of  serv- 
ice operations  is  that  of  removing  the  Venturi  tube 
from  a carburetor.  The  device  used  for  this  operation 
in  this  plant  is  shown  in  Fig.  5.  The  stud,  which  is 
1 in.,  20  thd.  by  6 in.  long,  is  inserted  in  the  carburetor 
through  a hole  at  the  back  end  which  cannot  be  seen 
in  the  picture  but  is  indicated  at  A.  The  washer  B 
is  put  into  the  carburetor  through  the  hole  C and  placed 
on  the  stud,  then  the  brace  D and  the  nut  E are  put 
on  to  the  stud,  the  brace  resting  on  the  face  of  the 
carburetor  flange  at  F.  Drawing  down  the  nut  E will 
then  pull  the  tube  from  the  carburetor. 

A device  for  holding  transmission  cases  while  they 
are  being  worked  on  is  shown  in  Fig.  6.  The  frame 
A was  forged  to  shape  in  the  blacksmith  shop  and 


FIG.  7.  DEVICE  FOR  STRAIGHTENING  FRAME  REAR 
CROSS  MEMBER 
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welded  to  the  stud  B.  This  stud  is  11  in.  in  diameter, 
and  the  collar  C of  the  flange  is  24  in.  in  diameter;  The 
small  brace  D was  welded  on  to  keep  the  frame  from 
tipping,  although  if  the  collar  were  high  enough  it 
does  not  seem  that  this  should  be  necessary. 

It  has  happened  several  times  that  vehicles  have  run 
into  the  back  end  of  the  taxicabs  in  such  a manner  as 
to  bend  the  rear  frame  cross  member  A,  Fig.  7.  Con- 
siderable difficulty  was  experienced  in  straightening 
these  members  until  the  apparatus  shown  was  devised. 
The  piece  indicated  at  B is  a 14-in.  shaft  hinged  to  the 
large  link,  C,  at  one  end,  and  with  a hook  on  the  other 
end  which  hooks  around  the  frame  cross  member. 
When  the  jack  is  operated  in  the  position  shown,  suffi- 
cient pull  is  exerted  on  the  cross  member  to  straighten 
it  without  preheating.  The  framework  of  the  device  D 
is  of  heavy  angle  steel  hinged  by  the  rod  E to  the  legs 
F.  These  legs  are  of  14-in.  pipe.  The  rod  goes  clear 
through  the  frame,  acting  as  a hinge  for  both  legs. 
The  link  C is  made  of  14-in.  round  stock.  The  ends 
of  the  frame  D are  cut  so  that  so  that  they  will  fit  into 
the  angle  formed  by  the  rear  cross  member  and  the 
spring  hangers. 

The  Machine  Shop  Superintendent 

By  F.  P.  Terry 

Belfast,  Ireland 

Much  has  been  written  about  new  tools,  jigs  and 
fixtures,  high-speed  steels  and  many  other  things 
which  enter  into  the  running  of  a modern  machine 
shop,  but  very  little  about  the  most  important  item 
of  all — the  machine  shop  superintendent,  and  I am 
quite  sure  the  lucky  or  unlucky  individual  who  is  in 
this  position  often  wonders  why  he  is  left  alone. 

The  machine  shop  superintendent  is  very  much  in  the 
same  position  as  the  regimental  sergeant-major, 
except  that  the  latter  is  all  right  so  long  as  he  obeys 
orders  while  the  superintendent  very  often  has  to  make 
his  own  orders  and  then  be  brought  up  against  a 
court-martial  if  they  don’t  come  out  as  expected,  while 
every  foreman  under  his  control  considers  what  a soft 
job  he  has  and  would  give  anything  to  get  it.  There 
are  also  directors  and  general  managers  who  occa- 
sionally wonder  if  the  superintendent  is  filling  any 
useful  purpose,  seeing  that  every  department  is  well 
looked  after  by  capable  foremen,  forgetting,  of  course, 
that  most  of  them  have  been  put  there  by  the  super- 
intendent, often  after  opposition  by  those  above  him. 

Of  course,  many  superintendents  are  a great  deal  to 
blame  for  the  troubles  and  trials  of  their  positions, 
one  of  the  greatest  faults  being  the  desire  to  retain 
every  item  of  authority  in  their  own  hands,  making 
the  foremen  mere  puppets,  consequently  adding  to  their 
own  difficulties  a hundredfold  as  no  one  takes  any 
responsibility  but  themselves. 

What  are  the  qualifications  necessary  to  become  a 
successful  machine  shop  superintendent  is  a question 
that  can  be  answered  in  many  ways  according  to  the 
circumstances  of  the  case.  The  class  of  shop  and  the 
work  to  be  done  must  be  considered,  but  whatever  the 
conditions  it  is  absolutely  necessary  for  the  superin- 
tendent to  have  a thorough  knowledge  of  his  work,  an 
excellent  memory,  a temper  under  control  and  the  means 
to  lose  his  personality  whenever  necessary. 

Two  of  the  most  successful  superintendents  known 
to  me  possessed  the  above  qualifications,  but  in  many 


ways  were  as  wide  apart  as  the  poles.  One  was  the 
dryest  old  Scdtsman  I ever  met,  but  as  far  as  the 
machine  shop  was  concerned  he  was  the  youngest 
machinist  in  enthusiasm.  Every  new  type  of  machine 
tool  or  jig  must  be  tried  out  as  quickly  as  possible. 
Turret  lathes  were  as  much  to  him  as  a toy  motor  car 
to  a youngster.  If  any  foreman  or  workman  could 
suggest  anything  to  save  time  he  was  delighted,  but 
I don’t  think  I ever  saw  him  smile.  He  was  a very 
strict  disciplinarian  without  being  offensive,  as  every- 
one knew  an  order  was  an  order  and  there  was  the 
end  of  it.  I remember  being  in  his  office  one  morning. 
We  were  both  busy  over  some  new  jigs,  when  an  office 
boy  came  in  to  tell  him  that  there  was  a lady  in  the 
waiting  room  who  wanted  to  see  him.  "Tell  her  I dinna 
see  ladies  in  the  morning,”  he  blurted  out,  and  the  boy 
left.  I afterwards  found  out  that  the  caller  was  his 
wife  and  had  brought  an  important  letter  for  him,  but 
she  had  to  take  it  back  again.  When  the  boy  returned 
with  his  message  the  lady  explained  that  she  was  the 
superintendent’s  wife.  “I  cannot  help  it,  ma’am.  I am 
not  going  back  as  I want  to  keep  my  job,”  he  said. 

Another  Type  of  Superintendent 

The  other  superintendent,  a Yorkshireman,  was  a 
born  humorist,  and  I often  thought  it  a great  pity  he 
was  so  successful  at  his  work  because  the  stage  lost 
a great  comedian.  But  notwithstanding,  he  kept  per- 
fect control  of  the  whole  shop,  and  foremen  and  men 
would  do  anything  for  him.  During  the  time  I was 
in  the  shop  a thorough  re-organization  was  taking 
place  and  many  new  jigs  and  fixtures  were  being  made. 
In  connection  with  the  suggestion  scheme,  the  super- 
intendent adopted  an  idea  that  is  well  worth  copying. 
When  a suggestion  was  received  from  a workman,  he 
immediately  got  the  man’s  foreman  to  bring  the  sug- 
gester  along  to  his  office  and  everything  was  gone  over. 
If  considered  suitable,  the  draftsman  started  in  with 
instructions  to  consult  the  workman  as  much  as  neces- 
sary. Many  times  only  the  bare  idea  was  forthcoming 
from  the  workman  who  often  had  only  a vague  idea 
of  drawing,  and  the  complete  article  frequently  had 
the  suggestions  of  the  superintendent,  foreman,  tool- 
room foreman  and  draftsman,  but  when  the  drawing 
was  finished  and  the  name  given  to  the  jig,  there  always 
appeared  the  words  “Suggested  by  John  Blank”  with  the 
date.  This,  of  course,  appeared  on  all  blueprints  that 
came  into  the  shop,  and  when  the  device  was  made  and 
tested  the  whole  business  came  before  the  suggestion 
committee  and  whatever  the  award  the  name  on  the 
blueprint  was  the  more  highly  valued.  It  was  my 
pleasure  when  quite  a young  man  to  see  my  name  put 
forward  in  this  manner,  although  the  actual  idea  was 
advanced  beyond  any  dream  of  mine  by  the  superin- 
tendent, who  never  claimed  anything. 

Both  the  superintendents  referred  to  have  passed 
away,  but  their  methods  can  be  copied  today.  They 
feared  no  man,  but  never  forgot  that  the  man  who 
pays  the  piper  has  some  choice  in  selecting  the  tune. 
Both  read  the  American  Machinist  from  cover  to 
cover  and  anything  new  or  interesting  in  advertising 
or  news  was  put  before  foremen  and  men.  They  were 
accessible  to  the  floor  sweeper,  but  never  interfered 
with  the  foremen’s  authority.  They  made  mistakes  and 
were  not  afraid  to  admit  it.  They  required  responsible 
foremen,  storekeepers,  etc.,  believing  in  everyone  carry- 
ing their  own  share. 
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Methods  of  Machine  Tool  Design 

Continuing  the  Fourth  Article — Analysis  of  Belt  Drive  for  Planer— Reasons  for  Stalling, 
Slipping  and  Squealing  Belts — Energy  and  Acceleration  Diagrams 

By  A.  L.  DeLEEUW 


A BELTED  planer  drive  presents  certain  problems 
which  merit  careful  analysis.  The  main  features 
. of  a planer  drive  are  that  it  must  run  the  planer 
alternately  in  opposite  directions,  it  must  run  at  fre- 
quent intervals,  and  it  must  do  this  act  of  reversing 
quickly.  The  problem  is  made  more  complicated  by  the 
fact  that  the  planer  must  run  faster  one  way  than  the 
other. 

The  general  construction  is  too  well  known  to  be 
described  here,  and  we  will  mention  at  once  certain 
facts  which  must  be  kept  in  mind  when  designing  a 
planer. 

(1)  Belts  must  not  run  slower  than  1,000  ft.  per 
minute  in  order  that  they  may  be  shifted. 

(2)  Belts  must  not  run  faster  than  4,500  ft.  Higher 
speeds  are  apt  to  diminish  the  arc  of  contact,  due  to 
centrifugal  force,  which  may  also  cause  an  air  cushion 
to  be  formed  between  belt  and  pulley. 

(3)  Supposing  the  pulleys  to  be  of  cast  iron,  their 
circumferential  speed  should  not  be  more  than  5,200 
feet. 

(4)  The  pulleys  should  run  as  fast  as  possible  in 
order  to  use  belts  of  a minimum  width. 

Drive  for  an  Imaginary  Planer 

Keeping  these  requirements  before  us,  we  can  now 
analyze  the  drive  for  some  imaginary  planer.  Suppose 
the  planer  is  to  transmit  12  hp.  on  the  cutting  stroke, 
then  the  question  is:  What  shall  be  the  belt  width 
and  what  the  belt  speed?  We  will  use  a double  belt, 
which  in  an  ordinary  drive  can  transmit  a pull  of  60 
lb.  per  inch  width,  but  which  we  will  load  with  45  lb. 
because  a planer  belt  should  shift  freely  and  should 
be,  therefore,  under  light  tension  only — 

12  hp.  = 12  X 33,000  lb.-ft.  per  minute.  This 
amount  divided  by  45  will  give  us  the  product  of  belt 

. 12  X 33,000 

speed  and  width.  The  product  is  jg = 

8,800.  We  might  use  a 2-in.  belt  running  at  4,400  ft. 
per  minute  or  a 3-in.  belt  at  2,933  ft.,  or  a 4-in.  belt 
at  2,200  ft.,  etc.  At  first  glance  it  would  seem  that  a 
2-in.  belt  is  the  proper  size  to  use.  It  shifts  easily, 
requires  light  bearings,  does  not  pull  hard  on  the  shaft, 
and  the  belt  speed,  though  high,  is  still  within  the 
limits. 

We  will  further  suppose  that  the  return  speed  of  the 
planer  must  be  21  times  the  cutting  speed  and  we  will 
see  to  what  this  requirement  leads  us.  We  can  obtain 
this  increased  return  speed  by  making  the  counter 
pulleys  of  even  size  and  making  the  driving  pulley  on 
the  machine  in  ratio  of  2i  to  1,  but  we  see  immediately 
that  this  would  not  do.  If  we  did,  the  return  belt  work- 
ing on  a small  pulley  would  have  to  start  up  the  big 
driving  pulley,  and  this  would  mean  a great  deal  of 
slippage.  We  will  be  compelled  to  keep  the  machine 
pulleys  of  nearly  even  size.  A ratio  of  4 to  3 is  about 
the  limit.  We  might  make  the  machine  pulleys  of  even 
size,  but  then  one  counter  pulley  would  be  21  times  as 
large  in  diameter  as  the  other  and  that  would  mean 


that  the  cutting  belt  would  have  a low  speed  even  when 
we  use  the  highest  permissible  speed  for  the  return 
belt.  We  see  then,  that  we  must  compromise  and  that, 
in  order  not  to  have  too  much  difference  in  belt  speeds, 
we  must  make  the  difference  between  the  machine  pul- 
leys as  great  as  possible.  We  will  try  pulleys  of  40  in. 
and  30  in.  in  diameter.  If  the  corresponding  counter 

pulleys  are  y and  x,  then  ~ = 21  X ^ . so  that 

x _ 75  _ 15 
y 40  8 

If  the  return  belt  speed  is  V,  then  the  rim  of  the 

40 

cutting  pulley  will  have  a speed  °f  30  X V.  If  we 

further  suppose  that  the  pulleys  will  be  cast  iron,  then 
we  must  take  care  that  at  no  time  shall  the  circum- 
ferential speed  of  any  pulley  exceed  5,200  ft.  per 
40 

minute,  so  that  ^ V ==  5,200  ft.  or  less,  and  therefore 

V = 8,900  ft.  or  less.  Accepting  for  the  present 

V = 3,900  ft.,  we  find  that  the  large  counter  pulley 
has  that  speed  and  therefore  the  small  pulley  has  a 

8 

speed  of  yy.  X 3,900  ft.  = 2,080  ft.,  which  is  the  speed 
of  the  cutting  belt. 

We  found  the  product  of  belt  width  and  speed  to  be 

8 800 

8,800.  The  belt  width  is  therefore  ^oso  = 4-23  *n* 

As  this  is  not  a commercial  size  we  will  select  4 in. 
for  the  width.  This  being  less  than  the  theoretical 
amount,  we  will  check  up,  and  see  if  the  pull  per  inch 

4 23 

width  has  become  too  much.  The  pull  is  ~ X 45 

= 47.5  lb.  This  is  close  enough  to  the  desired  amount 
to  be  acceptable. 

Selecting  the  Countershaft  Speed 

Next  we  select  a countershaft  speed  which  will  give 
us  the  desired  belt  speed.  Of  course,  any  speed  would 
do,  provided  we  selected  the  proper  sizes  of  pulleys. 
The  large  pulley  must  have  a speed  of  3,900  ft.  This 
pulley  would  have  to  be  149  in.  in  diameter  if  the  coun- 
tershaft speed  were  100  r.p.m.  and  proportionally  less 
for  higher  speeds.  The  diameter  of  the  small  pulley 

Q 

would  be  X 149  in.  = 80  in.  We  do  not  need  to 

hesitate  to  go  up  with  the  countershaft  speed  to  400 
r.p.m.,  we  should  merely  see  to  it  that  the  large  pulley 
does  not  become  too  large  nor  the  small  pulley  too 
small.  At  400  r.p.m.  the  diameters  would  be  371  in. 
and  20  in.  As  371  in.  is  not  a commercial  size  we 
must  take  either  36  in.  or  38  in.  We  will  select  38  in. 
and  that  for  two  reasons:  In  the  first  place,  we  have 
paid  no  attention  to  the  fact  that  there  is  necessarily 
some  slip  of  the  belt,  so  that  if  we  have  a pulley  of 
371  in.  diameter  we  would  have  less  than  3,900  ft.  belt 
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speed.  In  the  second  place,  we  have  neglected  to  take 
the  thickness  of  the  belt  into  consideration.  This  is  a 
quite  common  error.  We  will  find  that  it  amounts  to 
very  little  in  this  particular  case.  However,  it  may 
amount  to  more  when  small  pulleys  are  used  and,  in  any 
case,  though  small  variations  from  the  theoretical 
values  may  be  tolerated  in  machine  design,  they  should 
be  noted  so  as  to  avoid  piling  error  upon  error. 

What  we  have  to  consider  now  is  this:  We  will  get 
the  proper  return  speed  when  the  lower  pulley,  which 
is  30  in.  in  diameter,  is  driven  by  an  upper  pulley  of 


37 i in.,  which  is  a ratio  of 


37i 

30 


1.241. 


As  a matter 


of  fact,  however,  we  should  have  figured  the  diameter 
of  the  pulleys  at  the  neutral  axis  of  the  belt.  The 
thickness  of  belt  used  for  our  drive  may  be  estimated 
to  be  A in.  so  that  we  should  take  30  + *n-  an(i 

37i  -j-  A in.  for  the  diameters  of  the  lower  and  upper 
pulleys  respectively.  The  ratio  between  such  pulleys 


would  be 


37  A 
30A 


1.238. 


We  see  then,  that  the  lower 


pulley  runs  a little  too  slow;  very  little,  it  is  true,  but 
this  little  and  the  belt  slip  justify  us  in  selecting  the 
next  higher  rather  than  the  next  lower  size.  And  so 
we  will  make  the  upper  pulley  38  in.  This  makes  the 

g 

small  countershaft  pulley  ^ X 37 i in.  = 20  in.  Here 

again  we  find  that  the  diameter  should  be  somewhat 
less  than  20  in.,  but  we  make  it  20  inches. 

We  now  have  a set  of  conditions  as  shown  in  Fig.  53. 
We  know  that  one  of  the  belts  must  be  open  and  the 
other  crossed,  and  the  question  is:  Which  belt  should 
be  crossed?  As  a rule  the  crossed  belt  is  put  on  the 
cutting  pulley  and  this  is  sometimes  correct,  but  not 
always.  If  the  planer  is  designed  to  take  very  heavy 
cuts  and  to  have  a moderate  or  low  return  speed,  the 
crossed  belt  should  be  on  the  cutting  pulley;  but  if 
the  cuts  to  be  taken  are  rather  light  and  the  return 
speed  is  high,  the  crossed  belt  should  be  on  the  return 
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pulley.  Quite  often  the  conditions  we  have  to  deal  with 
are  not  so  clean-cut  and  the  conclusion  not  so  obvious. 
We  should  analyze  the  problem  more  fully. 

It  is  often  believed  that  we  cannot  give  the  planer 

as  high  a return 
speed  as  we  might 
wish  because  it  takes 
too  much  power  to 
give  the  heavy  table 
and  its  load  the  mo- 
mentum o r rather 
energy  which  it  pos- 
sesses when  running 
at  high  speed.  The 
following  analysis 
will  show  what  is 
fairly  well  known 
nowadays — that  it  is 
not  the  momentum  of 
the  table  but  that  of 
the  pulleys,  which 
sets  the  limit  on  the 
return  speed.  The 
pulleys  are  supposed 
to  be  of  the  sizes  as 
shown  in  Fig.  53, 
the  table  is  supposed 
to  weigh  25,000  lb., 
and  a load  of  another 
25,000  lb.  is  supposed 
to  rest  on  the  table. 
The  belt  is  supposed 
to  go  on  the  return 
driving  pulley.  In  so  doing  it  must  give  the  table  and 
its  load  the  energy  due  to  a speed  of  100  ft.  per  minute 
and  to  the  pulleys  an  amount  of  energy  depending  on 
their  weight  and  velocity.  In  the  accompanying  calcu- 
lation no  rotating  parts  are  considered  except  the  rims 
of  the  pulleys — no  arms,  hubs  nor  beads,  and  no  gears. 
Neither  is  friction  considered  though  it  is  plain  that 
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the  frictfon  will  add  considerably  to  the  work  the  re- 
turn belt  must  perform. 

Width  of  pulley  = 4$  in. 

Diameter  small  pulley  = 30  in. 

Diameter  large  pulley  = 40  in. 

Surface  speed  small  pulley  = 8,900  ft.  per  minute. 
Surface  speed  large  pulley  = 5,200  ft.  per  minute. 
Thickness  of  pulley  rim  I in. 

Energy  of  double  pulley  E — J MV. 


P_1y30y?2  y?y3  w 26  w 1 w 3,900  3,900 

2 A 1 A 7 2A8A  100  32  A 60  60 

+ 1 y 40  v^v9  v3  v 26  \ 5,200  5,200 

t 2^  1 A7A2  8A100A32A  60  60 

= 9,204  lb.-ft. 


Weight  of  table  25,000  lb. 

Weight  of  work  25,000  lb. 

Speed  of  table  100  ft.  per  minute. 
Energy  of  table 

1 _ 50,000  ..  1 v 100 
60 


p ± v 50,000 

A — 2 X j X 32 


100 
X 60 


2170  lb.-ft. 


Energy  of  pulley  and  table  = 11,374  lb.-ft. 

This  shows  that  less  than  one-fifth  of  the  work  done 
is  spent  on  the  table  and  its  load,  and  more  than  four- 
fifths  on  the  rims  of  the  pulleys. 

When  the  belt  has  been  shifted  onto  the  return  pulley 
it  will  ultimately  give  the  table  its  full  speed  of  100 
ft.  per  minute,  provided  that  it  is  capable  of  doing 
somewhat  more  than  overcoming  the  friction  of  the 
various  parts.  However,  we  would  not  be  satisfied  if 
the  table  did  not  attain  this  speed  in  a very  short 
time,  that  is,  before  it  has  traveled  many  inches.  If 
we  assume  that  the  table  will  have  reached  its  full 
speed  at  the  end  of  12  in.  travel,  then  we  know  that 
the  belt  must  have  delivered  11,874  lb.-ft.  of  energy  in 

minute  (this  being  the  time  in  which  the  table 

travels  12  in).  However,  when  we  consider  that  the 
table  was  not  always  traveling  at  a speed  of  100  ft. 
per  minute,  but  started  with  a speed  zero,  we  see  that 

it  took  the  table  2 X ^ minute  to  travel  the 

12  in.  between  no  speed  and  full  speed.  In  ~ minute 

OU 

then,  the  belt  delivered  11,374  lb.-ft.  or  at  the  rate  of 
50  X 11,374  lb.-ft.  = 56,870  lb.-ft.  per  minute.  This 
is  about  18  horsepower. 

This  belt  runs  3,900  ft.  per  minute,  so  that  the 

belt  pull  is  — " 3 900 = 152  lb.  Using  a 4-in.  belt, 

the  pull  per  inch  of  width  will  be  38  lb.,  which  is  less 
than  the  pull  on  the  cutting  belt.  For  that  reason  we 
put  the  cross  belt  on  the  cutting  pulley  and  the  open 
belt  on  the  return  pulley. 

The  belt  shifter  for  a planer  is  generally  a cast-iron 
eye  attached  to  a pivoted  arm.  There  are  two  such 
arms,  one  for  each  belt.  Like  other  shifters,  they  act 
on  the  slack  side  of  the  belt.  As  a rule  they  are  oper- 
ated by  a cam  which  first  removes  the  belt  from  one 
pulley  and  then  leads  the  other  belt  onto  the  other  pul- 
ley. Let  us  suppose  that  the  cutting  belt  has  been 
moved  from  its  tight  pulley  and  that  the  return  belt  is 
being  led  onto  its  pulley.  This  operation  is  accom- 
plished by  a dog  on  the  table  striking  the  tappet  which, 
in  its  turn,  moves  the  shifter  levers  through  certain 
connections  and  a cam.  When  the  dog  first  touches  the 
tappet  the  planer  table  is  still  going  at  the  full  cutting 


speed.  Shortly  after,  the  tappet  has  moved  far  enough 
to  take  the  cutting  belt  off  its  pulley.  For  a very  short 
period  of  time  the  planer  must  run  by  the  momentum 
of  its  parts.  However,  almost  immediately  after  the 
cutting  belt  has  left  its  pulley,  the  return  belt  moves 
onto  its  tight  pulley.  This  latter  pulley  is  running  in 
the  direction  opposite  to  that  of  the  entering  belt,  so 
that  this  belt  will  have  a braking  effect  as  soon  as  it 
gets  into  contact  with  its  pulley.  As  a consequence  the 
planer  slows  down  and,  as  a further  consequence,  the 
tappet  moves  at  a slower  rate  and  so  does  the  entering 
belt.  Gradually  the  planer  table  comes  to  a standstill 
which  means  that  the  tappet  and  therefore  the  enter- 
ing belt  ceases  to  move.  The  entering  belt  is  only 
partly  on  its  pulley.  As  the  pulley  has  come  to  a stand- 
still, but  the  entering  belt  is,  of  course,  still  moving, 
this  belt  will  now  begin  to  give  the  pulley  a movement 
in  the  opposite  direction. 

At  this  point  various  things  may  happen.  It  may  be 
that  a sufficient  width  of  the  return  belt  has  come  on 
the  return  pulley  to  enable  it  to  start  the  planer  in  the 
return  direction.  Or  it  may  be  that  the  proportions 
of  tappets,  connections  and  cams  were  such  that  the 
belt  had  moved  very  swiftly  onto  the  pulley,  so  that  a 
much  greater  part  of  the  width  of  the  belt  is  on  the 
pulley  than  what  is  necessary  for  the  mere  stopping 
of  the  planer.  In  that  case  there  will  be  a very  quick 
stop  and  a very  quick  picking  up  of  the  return  speed. 
A third  possibility  is  that  the  belt  has  moved  onto  its 
pulley  at  a very  slow  rate,  that  there  is  but  a very 
small  portion  of  the  width  of  the  belt  on  the  pulley, 
but  that  it  has  taken  such  a long  time  that  the  loss 
of  momentum  by  friction  combined  with  the  braking 
effect  of  this  small  portion  of  the  belt  has  brought  the 
planer  to  a standstill,  and  yet  that  there  is  so  little  of 
the  belt  on  the  return  pulley  that  it  does  not  have  the 
necessary  pcwer  to  overcome  the  friction  and  give  the 
planer  +he  necessary  acceleration  in  the  opposite  direc- 
tion. A great  many  troubles  which  one  may  experi- 
ence with  belt-driven  planers  are  due  to  the  lack  of 
consideration  given  to  this  process  of  shifting. 

The  first  action  of  the  belt  when  it  enters  the  driving 
pulley  is  to  stop  the  planer,  in  which  action  it  is 
assisted  by  friction.  After  the  planer  has  come  to  a 
standstill  the  sarnie  belt  proceeds  to  give  the  planer  a 
movement  in  the  opposite  direction,  which  action  is 
opposed  by  friction.  In  either  case  the  end  to  be  accom- 
plished is  to  give  the  moving  parts  of  the  planer  a 
certain  amount  of  energy.  In  order  to  see  how  the 
action  of  the  belt  and  the  friction  of  the  parts  affect 
the  operation  of  the  planer  we  will  consider  these  two 
items  separately. 

In  Fig.  54  is  shown  a diagram  indicating  the  manner 
in  which  a planer  would  be  brought  to  a standstill  by 
friction  only.  OA,  AB,  BC,  CD,  etc.,  are  equal  dis- 
tances representing  the  distances  traveled  by  the  planer 
table,  beginning  at  full  speed  and  ending  with  the 
planer  table  brought  to  rest.  There  are  a great  num- 
ber of  parts  in  the  planer  which  moves  as  long  as  the 
table  moves.  The  weights  of  all  these  parts  are  fixed, 
and  their  speeds  are  all  in  a certain  fixed  relation  to 
one  another  so  that,  instead  of  considering  all  these 
items  separately,  we  may  imagine  that  there  is  a 
single  part  of  a certain  weight  moving  at  a certain 
speed  and  that  this  single  part  possesses  as  much 
energy  as  all  the  various  moving  parts  of  the  planer 
possess.  This  part  will  give  up  its  energy  by  friction, 
and  as  the  amount  of  work  done  against  friction  is  the 
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product  of  the  weight,  the  coefficient  of  friction  and  the 
distance  traveled,  equal  amounts  of  energy  are  given  up 
when  equal  amounts  of  distance  are  traversed. 

When  the  planer  has  traversed  a distance  OA,  it  has 
lost  a certain  amount  of  energy  as  a result  of  which 
the  speed  has  been  reduced  from  OY  to  AA,.  This 
length  AA , can  be  found  by  considering  that  the 
amount  of  remaining  energy  has  been  reduced  in 
proportion  of  OX  to  AA,  and  that  the  speed  there- 
fore  must  have  been  reduced  in  the  proportion  of 
VOX:  VAA,.  Similarly  we  can  find  the  length  of  the 
lines  BB„  CC,  and  DD„  and  the  curved  line  XY  will 
show  how  the  speed  of  the  planer  varies  between  full 
speed  and  a complete  standstill  if  the  parts  are  affected 
by  friction  only.  Of  course,  it  will  be  recognized  that, 
in  order  to  get  the  correct  diagram,  a larger  number 
of  points  should  be  laid  out  than  shown  here. 

It  would  also  be  interesting  to  know  how  the  speeds 
vary  when  we  consider  equal  time  elements,  and  it 
would  further  be  interesting  to  see  how  the  energy  of 
the  planer  is  absorbed  by  friction. 

In  order  to  find  the  relation  between  time  and  speed 
we  lay  out  on  OX,  the  times  required  to  traverse  the 
distances  OA,  AB,  BC,  CD,  etc.  We  find  the  distance 
OE  as  follows:  We  imagine  that  the  speed  has  not 
changed  while  the  planer  has  traveled  from  O to  A, 
and  we  make  the  time  required  for  that  amount  of 
movement  our  unit  and  lay  it  out  as  the  line  OE.  We 
further  imagine  that  the  speed  does  not  change  between 
A and  B and  that  this  speed  is  AA,.  The  question  then 
is  to  find  the  line  EF.  As  the  times  required  for  equal 
stretches  are  in  inverse  ratio  as  the  speeds  we  find 
that:  OE:EF  — AA,:OY.  Similarly  we  find  that 
FG:EF  = AA,:BB„  etc.  In  this  manner  we  find  the 
times  OE,  EF,  FG,  GH,  required  to  travel  equal  dis- 
tances, and  we  obtain  the  diagram  X,Y  as  the  curve 
for  speed  in  relation  to  time. 

In  order  to  find  the  manner  in  which  the  energy  of 
the  planer  is  absorbed  by  friction  we  will  use  the  same 
diagram  in  which  we  consider  the  area  OXPQ  to  repre- 
sent the  total  amount  of  energy  to  be  absorbed.  We  divide 
the  line  OX„  which  represents  the  total  time  required 


to  bring  the  planer  to  a standstill,  in  as  many  parts  as 
we  had  laid  off  on  the  line  OX.  These  parts,  then, 
represent  equal  times  and  are  indicated  by  the  lines 
OE„  E,F„  F,G„  etc.  The  perpendicular  E,E,  indicates 
the  speed  at  that  moment.  We  draw  E,E,  and  the 
perpendicular  EJEt.  This  line  EJE,  also  indicates 
the  speed  of  the  planer  at  the  moment  indicated 
by  the  point  E,.  During  this  period  of  time  the 
speed  of  the  planer  has  been  reduced  from  OY 
to  EJ2„  so  that  the  amount  of  energy  absorbed 
during  that  time  is  OEJSjQ.  In  a similar  way  we 
can  find  the  amounts  of  energy  absorbed  during 
the  time  E,F„  F,G„  etc.  And  as  these  times  are  all 
alike  we  will  plot  the  result  on  the  right  side  of  the 
diagram  by  placing  on  the  base  line  equal  distances. 
We  already  have  such  equal  distances,  namely  OA,  AB, 
BC,  etc.,  and  we  will  therefore  use  them  as  the  meas- 
ures for  equal  times.  We  should  remember  that  here- 
tofore we  have  been  using  these  distances  as  a measure 
for  equal  distances  traveled  by  the  planer  and  we  ob- 
tained in  that  manner  the  curve  XY;  now  we  will  use 
these  same  distances  as  measured  for  equal  times  and 
try  to  obtain  the  curve  indicating  the  absorption  of 
energy. 

The  energy  absorbed  during  the  first  element  of  time 
was  OE,E,Q.  The  area  of  this  rectangle  must  be  rep- 
resented on  the  base  OA.  The  new  rectangle  will  be 
OAA,Q,.  In  similar  manner  we  find  points  F„  F„  Fv 
F„  F,  and  the  rectangle  ABBtQ,.  The  curve  thus 
obtained  shows  the  manner  in  which  the  energy  is 
absorbed  by  friction  only. 

The  diagram  of  Fig.  65  shows  how  the  belt  shifting 
onto  the  driving  pulley  gradually  gives  the  planer 
energy  in  the  direction  opposite  to  the  one  in  which  it 
is  running.  As  the  belt  moves  onto  the  pulley  the  force 
with  which  it  grips  the  pulley  gradually  becomes 
greater  and  the  negative  acceleration  it  gives  to  the 
pulley  becomes  greater  in  proportion  to  the  width  of 
belt.  We  must  further  remember  that  the  width  of 
belt  on  the  pulley  is  proportional  to  the  distance 
traveled  by  the  planer  after  the  belt  has  entered  the 
pulley.  These  distances  traveled  by  the  planer  are  in- 
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dicated  by  OA,  AB,  BC,  CD,  etc.  The  acceleration 
(negative)  given  to  the  planer  parts  is  indicated  by 
AA,,  BB„  CC„  etc.  If  we  consider  the  acceleration 
constant  during  the  very  short  time  the  planer  moves 
from  O to  A,  or  from  A to  B,  or  from  B to  C,  we  will 
be  able  to  construct  our  diagram  for  speeds.  The 
speed  AA , equals  V2 aD,  in  which  D is  the  distance 
traveled  and  a is  the  acceleration.  The  speed  BB,  is 
found  in  the  following  manner : This  speed  consists  of  the 
initial  speed  AA,  plus  an  increment  due  to  the  accelera- 
tion. This  acceleration  is  not  a but  2a,  so  that  BJB, 
equals  V4 aD.  Similarly  we  would  find  that  the  dis- 
tance C,C,  would  equal  V6 aD.  In  this  manner  we  find 
the  curve  OP  for  the  speeds  when  equal  distances  are 
traversed,  and  we  must  remember  that  these  speeds 
are  negative  speeds. 

To  construct  the  diagram  for  speeds  in  relation  to 
time,  we  lay  out  the  distances  OE,  EF,  FG,  etc.,  each 
one  of  these  distances  representing  the  time  in  which 
the  unit  of  distance  OA  is  traversed  by  the  planer. 
Again  we  treat  this  diagram  as  we  treated  the  diagram 
of  Fig.  54  in  order  to  find  how  the  energy  is  absorbed 
by  the  entering  belt,  and  we  find  curve  UV. 

In  the  diagram  of  Fig.  56  the  two  energy  absorption 
curves  of  Figs.  54  and  55  are  laid  together.  The  lower 
part  shows  how  the  energy  is  absorbed  by  the  belt. 
The  energy  diagrams  of  Figs.  54  and  55  are  shown  here 
on  the  same  scale.  This  energy  is  represented  by 
rectangle  ABCD.  The  planer  will  be  brought  to  a com- 
plete standstill  when  the  sum  of  the  areas  covered  by 
the  two  diagrams  is  equal  to  the  area  ABCD.  This 
happens  at  the  line  PQ.  As  it  happens  in  the 
illustration  the  two  diagrams  are  almost  each 
other’s  complement.  This  is  the  ideal  condition. 

If  there  should*  be  a large  opening  between  the 
two  diagrams  it  would  indicate  that  there  is 
less  energy  absorbed  during  part  of  the  time 
than  what  might  have  been,  i.e.,  that  it  will  take 
an  unnecessarily  long  time  to  stop  the  planer. 

In  other  words,  there  is  too  much  overrun. 

If,  on  the  other  hand,  the  diagrams  overlap 
each  other  we  have  the  condition  that  the  belt 
is  brought  on  the  driving  pulley  at  too  fast  a 
rate.  The  belt  is  called  upon  to  do  too  much 
work  because  no  advantage  was  taken  of  the 
friction.  In  that  case  we  will  have  too  much 
slip  with  resultant  squealing  of  the  belt. 

The  dog  on  the  table  ceases  to  act  on  the 
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tappet  as  soon  as  the  planer  has  come  to  a stop.  From 
that  moment  on,  the  table  moves  in  the  opposite  direc- 
tion and  there  is,  therefore,  no  way  of  shifting  the  belt 
further.  The  shifting  mechanism  should  be  so  propor- 
tioned that  the  full  belt  width  is  on  the  pulley  when 
the  table  has  traversed  the  distance  AP.  If  the  action 
of  the  shifting  mechanism  is  too  slow,  the  planer  will 
stop  before  the  full  width  of  the  belt  is  on  the  pulley. 
The  result  may  be  that  there  is  not  enough  power  for 
the  cut  or  reverse  (stalling)  or  there  may  be  a general 
slowing  down  of  the  machine  (continued  slippage  and 
squealing).  If  the  action  is  too  fast  there  will  be 
excessive  slippage  for  a short  period  of  time  with  a 
possible  burning  of  the  surface  of  the  belt  and  uncer- 
tainty as  to  the  point,  of  reversal. 


Why  Some  Tools  Are  High  in  Price 

By  John  R.  Godfrey 

“A  hundred  and  fifty  dollars  for  that  tool?  Why  I 
could  make  one  for  less  than  fifty  if  it  wasn’t  patented. 
You  fellows  want  to  make  too  much  money  all  at  once. 
Come  in  next  time  you’re  around  this  way.”  This  was 
the  remark  which  greeted  a friend  of  mine  who  tried 
to  sell  a new  tool  for  use  in  repairing  motors  to  a 
garage  man.  So  he  had  to  tell  him  a few  wholesome 
truths. 

“You’re  right  about  the  cost,"  he  said,  “only  you’ve 
got  it  too  high.”  But  that’s  only  the  beginning.  Next 
we  have  to  spend  good  money  for  space  in  the  American 
Machinist  and  other  papers  to  let  you  know  that  such 
a tool  can  be  had.  You  look  at  the  ad  and  tell  Bill 
here  that  it  looks  pretty  good,  but  you  don’t  send  us 
an  order,  even  when  we  offer  to  send  it  on  approval 
for  30  days.  After  a few  weeks  or  months  you  get 
up  ambition  enough  to  write  for  a circular  but  even 
then  you  don’t  order.  You  don’t  even  answer  the  letters 
we  write  you  about  it. 

Procrastination  Costs  Money 

“Circulars  and  letters  cost  money  and  unfortunately 
we  have  to  eat  while  you’re  thinking  it  over.  Now  you 
want  to  put  it  off  till  next  time  I come  around  this  .way. 
You  forget  that  it  costs  us  real,  hard  dollars  for 
carfare,  food  and  hotel  bills  beside  the  other  expenses 
I’ve  mentioned. 

“I  know  the  price  is  high.  But  it’s  because  you  cus- 
tomers make  it  cost  so  much  money  to  sell  you.  If  a 
hundred  men  a month  who  really  need  this  tool  would 
send  us  their  orders  without  my  traveling  all  over  the 
map  to  get  ’em,  we’d  be  glad  to  knock  an  even  fifty 
dollars  off  the  price  you  kick  about.  But  as  long  as  you 
make  it  hard  for  us  to  sell  you  this  tool,  we’ve  simply 
got  to  pass  the  cost  of  this  selling  along  to  you.  There’s 
no  other  way.  If  you  have  to  spend  a day  getting  to 
a day’s  job,  you’ve  got  to  charge  for  two  days  somehow, 
no  matter  how  it  appears  on  the  bill.” 

A Possible  Remedy 

These  birds  who  boast  about  being  hard  to  sell,  who 
waste  your  time  and  hang  off  as  long  as  possible  before 
buying  don’t  seem  to  realize  that  they  are  the  ones  who 
make  it  necessary  for  manufacturers  to  charge  high 
prices.  If  we  had  some  way  of  making  each  customer 
pay  for  the  cost  of  selling  him  what  he  eventually  buys, 
he’d  wake  up  and  save  money  as  well  as  save  us  time 
and  trouble. 
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Another  Method  of  Machining  Pistons 

A Special  Machine  for  Rough-Drilling  Two  Pistons  at  Once — Heat-treating  to  Prevent 
Distortion  Later — The  Final  Reaming  of  the  Piston-pin  Hole 

SPECIAL  CORRESPONDENCE 


THE  Wills  Sainte  Claire  motor  uses  cast-iron 
pistons  of  light  construction  and  has  some  in- 
teresting methods  of  machining  them.  After 
cleaning  and  preliminary  inspection,  the  open  end  is 
bored  and  faced,  leaving  A in.  in  the  bore  and  & in. 
on  the  end  for  finish.  The  holes  are  then  drilled  in  a 
special  Reed-Prentice  four-spindle  drilling  machine  as 
in  Fig.  1.  This  carries  four  pistons,  and  drills  two  of 


•m 

.-  w 

FIG.  1.  ROUGH-DRILLING  THE  PIN  HOLES 


them  at  each  feeding  of  the  drills,  the  other  pair  of 
spindles  being  on  the  opposite  side  of  the  machine.  The 
pistons  are  clamped  by  the  bolt  A,  the  two  upper  sta- 
tions being  loaded  while  the  lower  pistons  are  being 
bored. 

The  workhead  carrying  the  pistons  is  supported  on 
trunnions  which  bear  in  the  bed  of  the  machine.  This 
arrangement  supports  the  work  rigidly  and  makes 
accurate  indexing  possible.  The  drills  are  guided  as 
close  to  the  pistons  as  possible  to  prevent  the  tendency 


of  “running”  on  a round  surface.  These  precautions 
in  the  rough-drilling  make  it  easier  to  secure  finished 
pistons  which  are  accurate,  and  accurate  pistons  are 
a necessity  in  all  high-grade  motors.  The  general 
solidity  and  stiffness  of  the  machine  are  indicated  by  the 
portion  shown  in  Fig.  1.  The  twin  branch  pipes  supply 
flooded  lubrication  which  flows  down  into  the  base  of 
the  machine. 

The  pistons  are  next  rough-turned  on  another  Reed- 
Prentice  machine  as  in  Fig.  2.  This  machine  also 
roughs  the  grooves  with  the  tools  in  the  back  arm 
attachment,  and  leaves  A in.  for  finish  on  the  outside. 
Heat-treating  or  annealing  comes  next,  followed  by 
another  inspection.  Then  a slot  is  milled  for  the 
piston-pin  cap,  the  end  is  rebored  and  the  head  is  faced. 

The  piston-pin  holes  are  line  reamed  in  the  fixture 
shown  in  Fig.  3.  This  fixture  forms  part  of  a chuck 
which  goes  on  the  lathe  spindle  and  guides  the  reamers 
on  both  sides  of  the  piston.  A simple  clamping  device, 
not  shown,  makes  it  easy  to  handle  the  pistons  in  and 
out  of  the  fixture. 

This  final  reaming  requires  extreme  care,  both  on 
the  part  of  the  workman  and  in  the  tools  and  fixtures 
used.  Although  the  rough-drilling  is  from  each  side, 
it  will  be  noted  that  through  reaming  is  required  for 
the  final  finish.  The  reamers  are  piloted  inside  the 
special  chuck  and  also  supported  in  an  outer  bushing 
to  insure  the  desired  accuracy  of  alignment. 

The  outside  is  next  finished  including  the  ring 
grooves;  the  relief  is  cut  on  the  sides;  the  piston-pin 
hole  is  hand  reamed;  the  open  end  is  countersunk; 
the  head  is  polished  and  the  piston  finally  inspected 
before  going  to  the  assembly  department. 

These  details  of  piston  machining  and  finish  give  a 
good  idea  of  the  great  care  which  is  taken  with  this 
important  part  of  the  motor.  It  is  in  marked  contrast 
with  much  of  the  practice  of  a few  years  ago  when 
comparatively  little  attention  was  paid  to  such  refine- 
ments as  polishing  the  head  and  sundry  other  little 
details  which  make  for  satisfactory  performance  of  the 
motor. 


FIG.  2.  ROUGH-TURNING  AND  GROOVING.  FIG.  3.  REAVING  PISTON-PIN  HOLES 
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Oxy -Acetylene  Cutting  Machine 

Mechanically  Guided  Torch  Cuts  Intricate  Shapes  at  Great  Speed— Gas  Pressure 
and  Rate  of  Torch-Travel  Regulated  to  Suit  the  Work 

By  I.  WILLIAM  CHUBB 

Editor  European  Edition,  American  Machinist 

WHILE  the  process  of  metal-cutting  by  means  of  the  pin  is  of  the  same  diameter  as  the  jet.  Cams  and 
the  oxy-acetylene  blowpipe  is  by  no  means  un-  other  shapes  larger  than  the  templet  may  be  cut  by 
common,  the  results  obtained  do  not  usually  using  a roller  in  place  of  the  pin,  the  maximum  size  of 
compare  in  any  way  as  regards  finish  with  ordinary  the  roller  depending,  of  course,  on  the  radius  of  the 
machining  processes.  In  this  respect,  and  also  as  to  smallest  curve  on  the  templet.  The  drive  of  the  machine 

is  by  a 1-hp.  motor  and  belt,  friction 
gearing  and  flexible  shafting  being 
employed  for  the  main  slides  and 
rotary  movements. 

The  drive  is  by  belt  to  a friction 
disk  at  the  top  of  the  machine  and 
across  this  disk  a small  drum  or 
pulley,  kept  in  contact  by  a weighted 
lever,  can  be  moved  radially.  Two  of 
these  friction  drives  are  employed, 
one  on  each  side  of  the  machine,  and 
the  disks  are  calibrated  for  speed, 
the  drive  being  by  a belt  on  a two- 
speed  cone  and  by  the  flexible  shafts 
to  the  revolving  faceplate  and  the 
two  rectangular  motions.  Cutting 
speeds  ranging  from  i to  20  in.  per 
minute  are  obtainable,  adjustments 
being  effected  by  a lever  within  reach 
of  the  operator’s  left  hand.  The 
table  in  front  of  the  machine  is 
mounted  on  trunnions  and  may  be 
raised  or  lowered  by  a screw.  For 
cutting  bevels  transversely,  the  roller., 
at  the  back  of  the  machine  can  be 
operating  cost,  advantages  can  certainly  be  claimed  on  raised  so  that  the  work  can  be  made  to  lie  at  any  angle 
behalf  of  the  Godfrey  oxy-acetylene  jet  machine  made  to  the  horizontal.  For  bevel  cutting  longitudinally  the 
by  the  Godfrey  Engineering  Works,  Wood  Green,  Lon-  work  is  fastened  to  the  table  at  the  front  and  the  table 
don,  N.  The  machine  itself  (see  Figs.  1 to  3)  is  fairly  is  slewed  to  the  right  or  left  as  necessary, 
simple,  having  a double-jointed  swinging  frame  bearing  Besides  cutting  rapidly,  the  machine  produces  a par- 
the  blowpipe,  etc.  Two  independent  screw-operated  ticularly  good  finish,  and  this  is  in  a large  measure 
slides  are  carried  by  the  machine  frame,  and  by  hand  due  to  the  constant  feed  resulting  from  the  mechanism 
or  power,  will  give  either  or  both  of  two  cross  move-  employed.  In  addition,  the  flamo  used  is  of  a some- 
ments  to  the  cutting-jet  over  the  work.  By  means  of  what  exceptional  character  as  the  gas  pressure  em- 
an  index  head  these  slides  can  be  set  so  that  cuts  can  ployed  is  low,  especially  for  finishing  purposes.  The 
be  made  at  any  angle  to  the  axis  of  the  machine.  A jet  is  small,  a whirling  motion  being  given  to  the  mix- 
circular  attachment  is  also  provided  comprising  a ture  by  rifling  and  other  features  in  the  blowpipe.  The 
graduated  revolving  arm,  by  means  of  which  the  jet  length  of  the  white  cone  is  barely  A in.,  and  as  the 
can  be  caused  to  rotate  horizontally,  thereby  cutting  a cone  does  not  touch  the  work  the  edges  of  the  material 
hole  of  any  radius  up  to  the  length  of  the  arm  itself,  are  not  melted,  the  surface  being  left  smooth.  The 
Trepanning  operations  necessary  for  large  holes  are  heating  flame,  which  is  tubular,  is  but  A in.  in  diam- 
avoided  and  the  finish  resulting  is  ready  for  the  reamer,  eter  and  the  distance  of  the  nozzle  of  the  blowpipe  from 
In  this  case  the  work  is  stationary.  the  work  is  A in.  The  oxygen  pressure  employed 

For  holes  beyond  the  range  of  the  arm  and  up  to  ranges  from  5 lb.  per  square  inch  upwards,  mild  steel 
6 ft.  in  diameter  the  work  is  placed  on  a revolving  plates  i in.  thick  for  example  being  best  cut  with  a 
faceplate  or  table  in  front  of  the  machine.  From  this  pressure  of  from  10  to  15  lb.  The  cost  of  oxygen  per 
table  a central  spindle  may  project  upward  and  for  foot  of  a i-in.  plate,  cut  at  12  in.  per  minute  is  less 
shapes  that  are  other  than  circular  the  spindle  will  than  Id.  Finishing  or  washing  cuts  may  be  *»ken  at 
carry  at  the  top  a templet  of  metal,  wood  or  fiber,  pressures  of  2i  lb.  or  even  lower.  Owing  to  the  ■«»«» 
against  which  a pin  immediately  above  the  jet  on  the  area  of  the  heating  flame  the  acetylene  consumption  is 
jointed  arm  is  kept  in  contact  by  a spring.  As  the  table  less  than  usual. 

rotates  the  jet  itself  moves  and  thus  reproduces  the  Regulator  valves  are  provided  and  a master  gas  tap 
shape  desired,  the  size  being  that  of  the  templet  when  on  the  blowpipe  cuts  off  all  gas  without  affecting  these 


FIG.  1.  THE  GODFREY  OXY-ACETYLENE  JET  MACHINE 
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valves,  so  that  if  the  correct  mixture  has  been  deter- 
mined it  is  at  once  available  when  the  appliance  is  next 
used.  The  valves  for  oxygen  and  acetylene  have  cali- 
brated dials  and  pointers.  The  oxygen  is  preheated  t« 
about  60  deg.  F.  above  the  normal  temperature,  the 
exact  amount  depending  on  atmospheric  conditions.  An 
electric  resistance  is  used  for  preheating  the  oxygen 
supply  pipe,  the  pipe  being  formed  into  a coil  by  a 
couple  of  turns.  Preheating  disperses  any  water  that 
may  be  carried  by  the  oxygen.  Pressure  in  the  oxygen 


ring  taking  48  sec.  and  1-in,  center  32  sec.  This  ex- 
ample suggests  the  use  of  the  machine  for  the  produc- 
tion, without  waste,  of  printers’  chases  in  a series  of 
sizes  from  plates  of  suitable  thickness,  the  chases  being 
flat  and  without  welds  at  the  joints.  Above  the  right- 
hand  view  in  Fig.  4 will  be  seen  a small  piece  of  metal 
with  dogtooth  cuts,  0.055  in.  wide.  These  cuts  were 
made  with  a nozzle  0.047  in.  in  the  bore. 

At  A in  Fig.  5 is  a reversing  link  for  a steam  engine 
commercially  produced  from  metal  li  in.  thick,  the  link 


PIG.  2.  GODFREY  JET  MACHINE  CUTTING  ON  A PLANE.  FIG.  2.  GODFREY  JET  MACHINE  CUTTING 

FROM  A TEMPLET 


cylinders  is  reduced  from  1,800  lb.  to  the  required  value 
in  two  stages,  first  down  to  40i  or  50  lb.  by  one  reduc- 
tion valve  and  the  balance  by  another  reduction  valve, 
the  purpose  being  to  avoid  pressure  fluctuation.  Electric 
ignition  is  employed  by  means  of  an  accumulator  and 
coil,  one  end  of  which  is  grounded,  a lever  on  the  blow- 
pipe bringing  the  sparking  point  to  within  the  required 
distance  of  the  nozzle.  Saving  of  both  time  and  gas  is 
claimed  for  this  device. 

Cuts  -ft  and  even  in.  wide  have  been  made  with 
a blowpipe  orifice  of  0.047  in.  The  smallest  orifice 
employed  is  0.035  in.  in  diameter.  Examples  of  work  done 
are  shown  in  Fig.  4,  where  a cam  form  and  three  cam 
rings  are  shown  as  cut  from  a 12  in.  square  plate  S in. 
thick,  the  inner  cuts  being  0.06  in.  wide.  The  hole  in 
this  example  was  drilled,  but  if  it  is  necessary  to  start 
in  the  middle  of  a plate  the  hole  can  be  blown  through 
first,  preferably  by  a simple  hand  blowpipe,  to  prevent 
plugging  the  nozzle  of  the  machine  blowpipes  by  return 
of  the  oxide. 

The  view  at  the  left  shows  five  rings  and  a central 
core  cut  in  a 4-in.  plate,  the  diameters  ranging  from 
1 to  9 in.  The  total  time  occupied  for  the  six  cuts  was 
9 min.  32  sec.,  the  9-in.  ring  taking  2 min.  46  sec.,  the 
7-in.  ring  2 min.  20  sec.,  and  so  on  down  to  the  2-in. 


measuring  12  in.  across  its  longest  dimension  and  the 
complete  outline  being  produced  in  6 min.  The  cam  at 
B,  measuring  11x9x14  in. thick,  was  produced  by  auto- 
matic operation  in  6 min.,  and  the  hole  in  the  middle 
piece  C was  cut  for  demonstration  purposes  in  24-in. 
metal  in  64  m|in.  A higher  pressure  is  necessary  for 
holes  than  for  exteriors,  the  flame  being  diverted  as  it 
cuts  down.  For  instance,  a 4-in.  hole  in  34-in.,  35-ton 
tensile  steel,  requires  a pressure  of  about  35  lb., 
whereas  a cut  on  the  exterior  will  call  for  a pressure  of 
about  20  lb.  The  pressure  is  increased  to  prevent  dis- 
tortion of  the  flame.  A slower  flame  travel  is  used  for 
holes,  because  in  going  round  the  flame  tends  to  trail. 
The  maximum  thickness  that  can  be  cut  is  about  5 in. 
The  thicker  the  material  the  higher  the  pressure  needed 
and  the  larger  the  orifice.  The  flame  will  cut  material 
down  to  i in.  thick,  but  below  this  is  apt  to  produce 
distortion. 

About  the  other  examples  shown  in  Fig.  5 it  may 
perhaps  be  sufficient  to  say  that  the  ring  D was  cut 
from  a plate  1 in.  thick.  The  hole  is  5 in.  and  the 
outside  diameter  6 in.  It  took  30  min.  30  sec.  for  both 
cuts,  while  the  hexagon  nut  E,  5 in.  wide  across  the 
flats  and  24  in.  thick,  took  5 min.  for  the  exterior  and 
4 min.  50  sec.  for  the  3f-in.  hole.  Examples  of  work 
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seen  by  the  writer  included  a 7-in. 
disk  of  3-in.  metal  mounted  on  a ver- 
tical spindle  on  the  revolving  face- 
plate. With  the  flame  cone  about 
A in.  long,  two  cuts  were  taken,  the 
first  at  15  lb.,  the  second,  for  finish- 
ing, at  10  lb.  The  time  occupied  was 
2 min.  15  sec.,  giving  a feed  of  about 
10  in.  per  minute,  The  cut  was 
square  and  the  finish  good. 

Horn  plates  for  railway  cars  have 
been  cut  complete  in  17  min.  in  f-in. 
plate,  the  perimeter,  including  that 
of  the  hole,  being  about  12  ft.  and 
the  pressure  employed  15  lb.  A 
trimming  made  from  a templet,  dif- 
ferent sized  rollers  being  used  for 
the  outside  and  inside,  produced  the 
frame  shown  around  the  examples 
in  Fig.  5.  The  metal  is  fa  x I in. 
The  cut  is  square  and  parallel  all 


FIG.  4.  CAMS  AND  RINGS  CUT  BY  GODFREY  MACHINE 


around,  sharp  corners  being  produced  as  shown,  and  avoiding  the  need  for  drilling  and  chipping  and  the  use 


no  subsequent  machining  is  necessary.  It  is  usual  of  power  shears  with  their  inevitable  distortion  of  the 
to  leave  a small  fin  at  the  end  of  the  cut  to  be  re-  plate  and  the  destruction  of  its  physical  properties  in 


moved  by  a file,  otherwise  a groove  results  owing  the  vicinity  of  the  sheared  edge.  Reference  has  been 


to  the  absence  of  metal  for  the  dissipation  of  heat,  made  to  the  use  of  the  machine  in  connection  with  the 


FIG.  5.  EXAMPLES  OF  WORK  CUT  BY  GODFREY  MACHINE 


production  of  superheaters,  4-in.  holes  in  14-in.  header 
plates  being  cut  in  2 min.  each,  the  holes  then  being 
ready  for  reaming.  Circular  ends  of  cylindrical  boilers 
have  been  cut  automatically  without  marking  out,  this 
applying  also  to  the  welding  bevel  of  drum  tanks,  pro- 
duced in  one  cut.  Where  the  material  has  been  cut 
by  the  Godfrey  process,  the  British  Board  of  Trade 
investigation  confirms  as  unnecessary  the  machining 
operations  essential  to  remove  the  stressed  edges  as 
would  be  required  in  sheared  ship  and  boiler  plates. 

For  bogie  frames,  locomotive  side  frames  and  for 
similar  purposes  on  material  from  4 to  3 in.  and  up- 
wards, a specially  adapted  form  of  the  machine  will 
shortly  be  available.  The  machine  is  of  service  to  ship 
breakers  for  cutting  old  plate  with  a form  and  finish 
that  will  enhance  the  value  of  the  scrap  material. 

The  Foreman  and  “Labor” 

By  A.  W.  Bbown 

The  word  “labor”  I put  in  quotation  marks  when  I 
write  it,  because  as  generally  used  it  is  misapplied. 
It  implies  what  is  not  the  case,  that  manual  workers 
are  the  only  ones  who  labor  and  that  no  unorganized 
manual  worker  has  the  right  to  consider  himself  or 


By  way  of  demonstration,  gearing  has  been  produced 
with  from  0.002  to  0.005  in.  left  on  the  teeth  for 
finish.  Thus  gears  pf  2,-in.  circular  pitch  mesh  together 
and  run  properly,  16  t.eeth  being  cut  in  16  min.  in  4-in. 
plate.  The  templet  used  was  in  the  form  of  a single 
tooth,  the  piece  being  indexed  round.  Rack  teeth  have 
been  cut,  and  any  odd  shapes  required  may  be  produced 
either  by  combination  of  the  movements  of  the  machine 
or  from  a templet.  Holes  for  tubes  in  superheater 
plates  have  been  cut,,  the  practice  being  to  leave  say 
4 in.  and  then  take  a washing  cut  at  a lower  pressure. 

The  machine  is  adaptable  to  toolroom  work,  roughing 
out  dies,  etc.,  and  profiling  operations  where  the  finish 
obtained  has  been  found  in  a number  of  cases  to  elimi- 
nate further  machining.  It  is  used  in  the  blacksmith 
;shop,  avoiding  the  cost  of  several  heats  on  heavy 
masses.  In  shipyards  heavy  plates  have  been  cut, 


herself  in  the  laboring  class.  He  or  she  may  be  in  the 
laboring  class,  but  is  not  of  “labor.” 

The  foreman  occupies  a peculiar  position  in  regard 
to  his  workers.  He  is  not  of  them,  because  he  has  been 
engaged  by  the  management  and  not  by  them.  In  fact 
he  may  be  more  or  less  actively  and  violently  opposed 
by  some  one  from  his  shop,  or  from  some  other  shop 
or  by  some  one  from  no  shop  at  all,  who  claims  to  repre- 
sent the  workers. 

At  the  same  time,  he  is  of  their  stock  and  breeding, 
and  can  better  understand  them  than  can  a member  of 
the  management.  Even  if  the  latter  has  been  a worker 
of  some  kind,  the  chances  are  that  he  cannot  understand 
the  problems  of  any  other  kind;  and  further,  probably 
much  water  has  flowed  under  the  bridges  since  his  days 
as  a worker  and,  still  further,  he  may  not  be  at  the 
strategical  point. 
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Planning  and  Controlling  Work  in  the 
Assembling  Department  of  a French  Shop 

Work  Plotted  on  Revolving  Calendar  and  Always  Under  Control  of  Planning  Department- 
Forms  Used  for  Assembly  Specifications  and  Piece-Work  Tickets 

By  E.  JULLIEN 


A COMPLETE  description  of  the  planning  system  in 
use  at  the  works  of  Messrs.  Savy  Jeanjean  et 
L Cie.,  Courbevoie,  France,  was  published  on  page 
889,  Vol.  54,  of  American  Machinist.  In  that  article 
the  organization  of  the  machine  shop  was  fully  de- 
scribed. The  system  has  since  been  extended  with  very 
good  results  to  the  assembling  floor.  The  manner  in 


FIG.  1.  THE  REVOLVING  CALENDAR 


which  the  work  is  planned  and  followed  out  in  the 
machine  shop  was  fully  explained  in  the  above-men- 
tioned article,  where  the  use  of  the  revolving  calendar, 
the  routing  cards,  the  progress  sheets  and  the  cal- 
culagraph  were  described. 

Near  the  revolving  calendar,  shown  in  Fig.  1,  is  a 
chart  in  which  the  following  information  is  entered  for 
each  machine,  or  each  lot  of  machines  started:  Order 
number,  description  of  machines  and  date  on  which  the 
machining  is  started,  as  well  as  the  scheduled  finishing 
date. 

The  assembling-shop  planning  department  keeps  in 
constant  touch  with  the  machine-shop  planning  depart- 
ment and  follows  the  progress  of  the  machining  from 
the  chart  referred  to  above,  the  progress  sheets  and 


the  routing  cards.  When  the  machining  of  one  part, 
or  a lot  of  parts  is  completed,  the  part  or  parts  are 
delivered  to  the  foreman  who  will  be  responsible  for 
assembling  the  machine  or  machines  for  which  the 
parts  are  made.  The  name  of  the  foreman  is  written 
in  one  of  the  two  blank  spaces  on  the  routing  card 
and  the  card  returned  to  the  progress  clerk  to  enable 
him  to  keep  the  progress  sheets  up  to  date.  The  rout- 
ing card  is  then  passed  to  the  assembling-shop  plan- 
ning department  where  it  is  filed  in  a cabinet  with  all 
the  other  routing  cards  belonging  to  the  same  job. 
When  the  cards  representing  all  the  parts  necessary 
to  assemble  a machine  are  in  the  file,  all  the  parts  have 
been  delivered  to  the  foreman  whose  name  is  written 
on  the  cards,  and  the  machines  can  be  assembled  with- 
out having  to  wait  for  one  or  more  parts  which  have 
not  yet  been  machined. 

In  order  to  have  all  the  assembling  specifications  and 
instructions  ready  in  time,  the  planning  department  is 
always  informed  of  the  date  at  which  the  machining 
will  be  completed  on  any  order  number,  so  the  as- 
sembling specifications  and  piece-work  cards  be 
prepared  in  time.  One  of  the  assembling  specifications 
is  shown  in  Fig.  2 and  a piece-work  ticket  in  Fig.  3. 
The  size  of  the  assembling  specification  sheets  are 
such  that  when  folded  in  two  they  are  exactly  the  same 
size  as  the  piece-work  cards. 

All  the  assembling  work  prepared  in  the  above- 
mentioned  manner  is  plotted  on  the  revolving  calendar, 
which  was  described  in  the  previous  article.  One  half 
is  used  for  plotting  the  machining  work,  the  other  half 
for  the  assembling  work.  The  fixed  vertical  board 
placed  in  front  of  the  drum  contains  the  names  of  all 
the  workmen  employed  on  actual  assembling.  One 
name  is  placed  opposite  each  circular  strip  on  the  drum. 
A plan  of  the  revolving  calendar  is  shown  in  Fig.  4. 
The  workmen’s  names  are  grouped  on  the  board  in  the 
sanie  way  as  the  men  are  grouped  in  the  assembling 
shop,  that  is  to  say,  in  gangs,  each  foreman  having 
charge  of  one  gang. 

The  assembling  work  is  plotted  on  the  calendar  in 
the  following  manner:  Each  assembling  specification 
corresponds  to  a well-defined  part  of  the  work  for  which 
a certain  number  of  hours  has  been  allowed,  say  SO 
hours  for  example.  A strip  of  plotting  paper  as  shown 
in  Fig.  5 is  cut  to  a length  corresponding  to  30  hours, 
and  on  that  strip  the  following  information  is  given: 
Order  number,  description  of  machine,  operation,  num- 
ber, symbol  of  group  workman’s  name  and  check 
number. 

The  strip  is  then  placed  on  the  calendar  opposite 
the  workman’s  name  either  in  continuation  or  advance 
of  the  work  he  may  already  have  in  hand,  the  starting 
date  corresponding  to  one  end  of  the  strip  and  the  fin- 
ishing date  to  the  other.  The  starting  date  is  written 
on  the  back  of  the  workman’s  card  as  a guide  to  enable 
the  clerk  in  the  distributing  office  to  place  each  card 
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on  the  distributing:  board,  according  to  urgency,  in  such 
a way  that  the  work  is  always  given  out  in  the  same 
order  as  it  has  been  plotted  on  the  calendar. 

When  a workman  finishes  his  work,  he  advises  his 
foreman  and  the  foreman  advises  the  inspector  who 
inspects  the  work.  If  all  is  correct,  the  inspector 
initials  the  workman's  ticket  and  his  copy  of  the 
assembling  specification.  The  workman  takes  his  speci- 
fication and  piece-work  ticket  to  the  distributing  office 
where  the  distributing  clerk  looks  on  the  piece-work 
card  and  specification  to  see  if  the  work  has  been 
inspected,  and  if  so,  prints  on  the  card  the  finishing 
date  and  time  as  well  as  the  total  time  spent  on  the 
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job.  This  being  done,  the  clerk  gives  the  workman 
the  specification  and  drawings  for  his  next  job,  as  well 
as  the  piece-work  card  with  the  starting  date  and  time 
printed  on  it.  The  duplicate  copy  of  the  assembling 
specification  can  now  be  placed  in  the  next  pocket, 
marked  work  in  hand. 

The  finished  work  cards  are  handed  over  to  the  prog- 
ress clerk  who  keeps  the  progress  sheets  up  to  date; 
afterwards  they  are  sent  to  the  time-keeping  depart- 
ment which  finds  thereon  the  necessary  information  to 
prepare  the  pay  card  of  each  assembler.  From  the 
time-keeping  department  the  cards  are  sent  to  the 
prime-costing  department,  where  is  provided  all  the 
necessary  information  to  work  out  the  cost  of  as- 
sembling each  machine  manufactured  in  the  works. 


The  assembling  specifications  are  returned  to  the  head 
of  the  planning  department,  filed  in  a special  filing 
cabinet,  and  when  all  the  assembling  specifications  for 


one  machine  have  been  filed,  a summary  giving  the 
time  taken  for  assembling  the  complete  machine  is 
made  up  on  a special  form,  a copy  of  which  is  shown 
in  Fig.  6. 

This  summary  is  made  up  duplicate,  one  copy  is 
kept  as  a record  in  the  planning  department,  the  other 
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FIG.  5.  THE  PLOTTING  STRIP 


is  sent  to  the  prime-costing  department  and  helps  the 
cost  clerk  to  collect  all  the  piece-work  cards  which  have 
been  used  to  assemble  any  given  machine  and  work 
out  the  cost  of  assembling.  The  system  described  has 
been  in  use  for  several  months  with  the  result  that  a 
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considerable  amount  of  time  and  money  has  been  saved 
on  every  machine  assembled.  It  has  also  been  found 
very  easy  to  follow  the  progress  and  to  give  at  any 
time  the  date  on  which  any  machine  going  through  the 
assembling  shop  can  be  completed. 
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Devoted  to  tho  exchange  of  information  on  ueefitl  method*.  ft*  scope  include*  all  division*  of  the  machine  building  in- 
dustry, from  drafting  room  to  shipping  platform.  The  articles  are  made  up  from  letter*  submitted  from  all  over  the  world. 
Descriptions  of  methods  or  devices  that  have  proved  their  value  are  carefully  considered  and  those  published  are  paid  for. 


A Device  for  Contracting  Piston  Rings 

By  Harry  Moore 

The  illustration  shows  how  a pair  of  ordinary  tool- 
makers’  clamps,  together  with  a piece  of  thin  flat  steel 
or  strap  iron,  can  be  utilized  to  form  a very  good  device 
for  contracting  piston  rings. 

The  piece  of  steel  is  drilled  near  each  end  so  as  to 
pass  over  the  inner  screw  of  the  clamp.  In  order  to 


A PISTON  RING  CONTRACTOR 


facilitate  the  working  of  the  tool,  a short  piece  of  wire 
is  driven  through  the  hole  in  the  head  of  the  screw. 
Pressure  is  applied  with  the  outer  screw  only,  the  inner 
one  being  used  merely  to  keep  the  jaws  in  line  and  being 
adjusted  for  that  purpose  only. 

The  tool  shown  was  one  that  I made  for  the  purpose 
of  squeezing  a number  of  rings  together  while  they 
"were  tightened  in  a special  chuck  preparatory  to  turn- 
ing the  periphery. 

Jigs  for  Accurate  Drilling  and  Reaming 

By  R.  Grant 

The  castings  illustrated  in  Fig.  1 are  quite  frail  and 
in  drilling  holes  through  the  bosses,  are  apt  to  spring  so 
"that  the  holes  will  not  line  up  accurately.  The  jigs  for 
drilling  the  holes,  while  of  the  conventional  box  form, 
jhad  the  bushings  set  and  clamped  in  V-blocks,  instead  of 
joeing  driven  in  holes.  The  V-blocks  were  hardened  and 


FIG.  1.  THE  WORK  TO  BE  DRILLED  AND  REAMED 


■ground  and  clamped  in  grooves  planed  in  the  jig  bodies. 
Drill  bushings  were  readily  distinguished  from  reamer 
bushings  by  a small  groove  ground  around  the  middle. 


All  bushings  were  interchangeably  used  in  a number  of 
jigs  of  similar  design,  thus  reducing  the  quantity  of 
bushings  needed  to  the  minimum. 

The  method  of  clamping  the  bushings  in  the  jigs  is 
shown  in  Figs.  2 and  3,  which  also  show  the  work  in 
position  but  not  clamped.  For  clamping  the  work,  the 
equalizers  B and  clamp  plates  C were  used  in  the  follow- 
ing manner : The  equalizers  were  placed  over  the  work 
on  which  they  bore  at  points  directly  over  the  work- 
support  points,  being  located  by  studs  in  the  jig  base. 
The  clamp  plates  C were  provided  with  keyholes  as  at  D, 


FIGS.  2 AND  3.  METHOD  OF  CLAMPING  THE 
BUSHINGS  AND  WORK 


and  were  set  over  the  equalizers,  the  studs  passing 
through  the  round  parts  of  the  keyholes.  Flats  on  the 
sides  of  the  studs  below  the  ends  permitted  the  clamp 
plates  to  slide  on  the  studs,  the  flats  engaging  with  the 
elongated  part  of  the  keyhole  and  holding  them  in  posi- 
tion against  pressure  in  line  with  the  studs.  When  in 
this  position,  tightening  the  central  screws  E clamped 
the  work  through  the  equalizers. 
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In  some  cases  the  holes  were  drilled  through  from  one 
side  of  the  casting,  while  in  others  the  drilling  was  done 
from  opposite  sides.  In  operation  the  jigs  rested  on  sub 
plates  provided  with  leveling  screws  and  were  trammed 
up  from  the  drilling  machine  spindle  until  practically 
dead  true,  so  that  a satisfactory  degree  of  accuracy 
was  attained. 


A Shop  Man’s  Method  of  Figuring 
Change  Gears 

By  George  Heald 


On  page  678  of  American  Machinist,  W.  G.  Andrews 
submits  a method  of  figuring  compound  gearing  which 
is,  as  he  says,  “simplicity  itself,”  but  I am  impelled 
to  make  the  same  criticism  of  it  as  he  aims  at  the 
method  outlined  by  J.  Crommel  in  an  earlier  issue — 
that  it  does  not  go  far  enough. 

Ill's  method  is  applicable  to  all  lathes  that  are 
geared  even;  that  is,  when  the  gears  on  the  main 
spindle  and  on  the  inner  end  of  the  stud  have  the  same 
number  of  teeth.  If  these  two  gears  have  different 
numbers  of  teeth  then  the  pitch  of  the  leadscrew  cannot 
be  used  as  the  numerator  of  the  fraction. 

On  an  even-geared  lathe,  equal  gears  on  the  stud  and 
leadscrew  will  cut  a thread  of  the  same  lead  as  the 
leadscrew.  If,  on  the  other  hand,  the  fixed  gear  on  the 
stud  should  have  twice  as  many  teeth  as  the  correspond- 
ing gear  on  the  main  spindle,  equal  change  gears 
placed  on  stud  and  leadscrew  will  produce  a thread  that 
has  twice  as  many  turns  per  inch  as  the  leadscrew. 

On  an  uneven-geared  lathe  the  proportion  would  be 
as  follows:  As  the  lead  of  the  thread  that  tviU  be 
cut  with  even  gears,  is  to  the  lead  desired  to  be  cut,  so 
will  be  the  number  of  teeth  in  the  change  gear  upon 
the  stud  to  the  number  of  teeth  in  the  corresponding 
gear  upon  the  leadscrew. 

There  is  still  another  complication.  On  a lathe  that 
carries  two  gears  upon  the  intermediate  stud  in  a ratio 
of  2 to  1,  3 to  1,  etc.,  the  factoring  must  be  done  so 
that  one  of  the  fractions  obtained  will  be  of  the  same 
ratio. 

Take  the  first  example  cited  by  Mr.  Andrews;  ratio 
2 to  1,  leadscrew  4,  thread  to  be  cut  40.  Factoring, 

we  have  ra  — \ w 4 • Since  the  fraction  f is  of  the 

40  o X o o 


ratio  2 to  1,  the  same  as  that  of  the  intermediate  gears, 
it  need  not  be  carried  further.  Multiplying  J by  20  we 
20 

have  jqq  as  the  gears  required. 


Formula  for  Tap  Drill  Size 

By  J.  R.  Owens 

Most  formulas  for  determining  the  tap  drill  sizes  for 
threaded  holes  are  difficult  to  remember.  Here  is  one 
that  is  easy,  both  to  keep  in  mind  and  to  apply.  Though 
it  may  be  old,  I have  never  seen  it  in  print  and  it  may 
serve  to  help  some  of  the  younger  members  of  the 
fraternity.  It  applies  to  the  U.  S.  F.  thread  and  is 
recommended  only  for  the  ordinary  run  of  work  that 
does  not  require  exact  figuring. 

Subtract  the  fraction  represented  by  the  pitch  from 
the  nominal  size  of  the  tap. 

Example:  Tap,  i in.,  13  pitch:  I — 13  ^ 0-500 
— 0.077  = 0.423  = size  of  tap  drill. 


Home-made  Drill  Press 

By  M.  Shutt 

Having  need  for  a small  drill  press  for  my  shop  and 
having  more  time  than  cash  at  my  disposal  last  winter, 

I decided  to  capitalize  some  of  the  surplus  time  by 
building  the  machine.  The  result,  as  the  accompanying 
cut  will  show,  is  a good,  serviceable  machine  at  a nomi- 
nal cost. 

Only  four  patterns  were  required.  One  is  repre- 
sented in  the  top  casting  that  carries  the  bearings  for 

the  upper  hori- 
zontal shaft  and 
upper  end  of 
spindle ; one  for 
the  two  brackets, 
alike,  that  sup- 
port the  quill 
and  the  work 
table  respective- 
ly; one  for  the 
base  of  the  ma- 
chine ; and  one 
for  the  two  ped- 
estals, also  alike, 
in  which  the 
lower  horizontal 
shaft  runs.  The 
column  is  a piece 
of  3 - in.  cold  - 
rolled  shafting; 
the  bevel  gears 
were  from  the 
differential  of  a 
wrecked  auto- 
mobile and 
needed  but  little 
machining  to  fit 
them  for  their 
new  duties;  the 
cone  pulleys  were  built  up  from  thin  sections  of  hard 
wood  and  provided  with  steel  collars  setscrewed  to  the 
shafts ; and  the  table  was  the  faceplate  of  a 12-in.  lathe, 
fitted  to  a hollow  stud  that  screws  into  the  plate  and  is 
turned  to  fit  the  hole  bored  in  the  end  of  the  bracket. 
One  advantage  of  this  construction  is  that  any  chuck 
that  fits  the  lathe  will  also  fit  the  drill  press  and  may  be 
put  in  position  as  readily  upon  the  one  as  upon  the  other. 

Both  ends  of  each  bracket  are  split  and  provided  with 
clamping  screws,  so  that  either  may  be  moved  up  or 
down  on  the  column,  or  the  table  turned  around  or 
swung  to  one  side.  The  pattern  for  these  brackets  was 
provided  with  suitable  bosses  so  that  a power  feed  could 
be  added  whenever  I have  the  time  and  ambition. 

A ll-in.  plank  forms  the  foundation  of  the  machine, 
to  which  the  base  and  the  outboard  pedestal  are  lagged. 
The  driving  pulleys  and  the  feed  rack  were  the  only 
other  castings  used,  and  these  were  found  in  the  accu- 
mulation of  odds  and  ends  that  represent  no  negligible 
part  of  the  assets  of  the  small  repair  shop.  All  other 
parts  were  made  from  bar  stock  and  most  of  them 
required  little  machining. 

The  spindle  has  a No.  2 Morse  taper  hole  and  is  fitted 
with  a chuck  to  hold  drills  up  to  $ in.  Above  that  size 
standard  taper  shank  drills  up  to  29/32  in.  are  accom- 
modated. The  machine  will  drill  to  the  center  of  a 15- 
in.  circle  and  the  maximum  distance  from  the  table  to 
the  lower  end  of  the  spindle  is  about  12  inches. 


A HOME-MADE  DRILL  PRESS 
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Simple  Radius  Milling  Device 

By  Joseph  J.  Sandebs 

The  sketch  shows  a simple  milling  fixture  that  has 
been  in  use  in  our  factory  for  some  time  for  milling 
the  radius  on  the  ends  of  small  links. 

The  links  are  set  over  the  stud  as  shown  and  swung 


around  by  hand.  We  have  milled  as  many  as  180  pieces 
an  hour  with  this  device. 

Tool  for  Re-turning  End  Journals 
of  Lift  Shafts 

By  F.  M.  A’Hearn 

In  repairing  the  valve  gear  of  locomotives  one  of 
the  jobs  that  is  often  slighted  by  reason  of  the  difficulty 
in  handling  it,  is  the  re-turning  of  the  journals  at  the 
ends  of  a lift,  or  tumbling  shaft.  Because  of  the 
arm  to  which  is  connected  the  reach  rod,  this  shaft  will 
not  swing  in  a lathe  unless  that  machine  is  so  large  as 
to  be  out  of  all  proportion  to  the  work  to  be  done.  A 
not  uncommon  practice  is  to  heat  and  bend  the  reach 
rod  arm  parallel  to  the  shaft,  so  that  the  latter  will 
swing  in  a comparatively  small  lathe;  then  to  straighten 
it  again  after  the  turning  is  completed. 

Many  times  this  work  is  neglected  entirely.  The 
renewal  of  the  bearings  in  the  lift-shaft  stands  are 
considered  sufficient,  regardless  of  the  slack  that  soon 
develops,  resulting  in  needless  vibration  and  hammering 
at  this  point.  This  is  particularly  liable  to  occur  in 
valve  motions  of  the  Stephenson  type,  in  which  the  lift 
shaft  is  swung  upon  rather  short  bearings  supported 
by  the  main  frames,  with  no  means  of  adjustment  other 
than  renewal. 


TURNING  END  JOURNALS  OF  LIFT  SHAFT  ARMS 


The  tool  shown  in  the  sketch  has  been  in  service  lor 
some  15  years  and  the  writer  is  often  asked  for  sketches 
or  drawings  from  which  it  may  be  duplicated  in  other 
shops. 

The  arbor  A may  be  bored  and  threaded  to  fit  the 
spindle  nose  or,  as  is  probably  more  convenient,  pro- 
vided with  a taper  shank  to  fit  the  center  hole.  The 
sleeve  B slides  freely  upon  the  arbor  and  is  driven 
from  it  by  means  of  a feather.  A stud,  driven  in  the 
end  of  a tool  shank  and  fitted  with  a short  swiveling 
block  C,  to  enter  the  groove  in  the  sleeve,  provides  for 
the  feed  movement. 

The  lift  shaft  is  placed  upon  centers  with  the  reach 
rod  arm  resting  upon  a block  of  wood  on  the  lathe 
shears,  the  tool  shank  fastened  in  the  toolpost  of  the 
carriage,  and  the  toolbit  D adjusted  to  the  cut.  The 
operation  should  be  quite  obvious  from  the  sketch. 

Jig  for  Reaming  Small  Parts  of  Sheet  Metal 

By  C.  Stevens 

The  jig  in  the  accompanying  drawing  is  used  to  ream 
a hole  0.375  in.  in  diameter  in  a small  lever  made  of 
cold  rolled  steel  of  0.078  in.  thickness.  It  is  necessary 
that  this  hole  be  square  with  the  surface,  round 


Work-, 


JIG  FOR  THE  ACCURATE  REAMING  OF  THIN  PARTS 


smooth,  and  to  size  within  a tolerance  of  — 0,  0.0004 

inch. 

A standard  spiral  fluted  reamer  is  used,  the  flutes 
running  parallel  to  the  axis  of  the  reamer  for  a dis- 
tance of  J in.  at  the  entering  end.  As  many  as  50,000 
holes  have  been  reamed  with  one  reamer,,  all  being 
within  the  0.0004  in.  limit  and  as  smooth  as  glass. 

The  body  of  the  jig  A is  made  of  machine  steel. 
It  is  bored  to  receive  the  hollow  plug  B,  in  which  is 
the  locating  pin  C.  This  plug  is  of  tool  steel,  hard- 
ened, and  with  its  upper  surface  ground  parallel  to  the 
base  of  the  jig.  Another  locating  pin  D in  the  body 
of  the  jig  serves  to  prevent  the  work  from  turning  with 
the  reamer. 

The  bracket  E is  of  tool  steel  and  is  fastened  to  the 
body  by  means  of  fillister  head  screws  and  dowels. 
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A guide  bushing  F,  hardened,  ground,  and  lapped,  is  a 
sliding  fit  in  the  bracket,  and  its  internal  diameter  is 
as  close  a fit  to  the  reamer  as  is  practical. 

The  under  side  of  the  bracket  is  counterbored  to  form 
a cell  for  the  spring  G,  which  bears  against  the  shoul- 
der of  the  bushing  F and  thus  exerts  a pressure  upon 
the  work  as  the  latter  is  pushed  under  it.  The  height 
of  the  bushing  is  determined  by  the  position  of  the  lock 
collars  H so  that  the  opening  between  the  bushing  and 
the  hollow  plug  B is  a trifle  less  than  the  thickness  of 
the  work. 

The  jig  is  clamped  to  the  table  of  a drilling  machine 
with  the  reamer  bushing  in  line  with  the  spindle.  A 
small  pump  added  to  the  equipment  of  the  machine 
keeps  a stream  of  oil  on  the  reamer  and  washes  away 
the  chips. 


Repairs  by  Electroplating 

By  F.  H.  Sweet 

In  reference  to  the  discussion  in  American  Machinist 
as  to  the  practical  value  of  electrical  depositions  of 
metal  to  compensate  for  wear,  I would  say  that  in  many 
cases  worn  parts  can  be  restored  to  their  original 
dimensions  by  this  method.  Nickel  is  good  for  this 
purpose  because  of  its  hardness. 

The  part  should  be  thoroughly  cleaned  and  dipped  in 
melted  wax.  When  the  film  of  wax  has  cooled  it  is 
scraped  away  from  the  surfaces  which  require  treat- 
ment, and  the  part  immersed  in  the  plating  bath.  As 
the  metal  is  deposited  very  slowly  it  is  easy  to  work 
to  very  close  limits;  yet,  if  sufficient  time  be  allowed, 
the  deposit  may  attain  a thickness  of  A in.  or  more. 

If  the  operation  be  properly  carried  out  the  nickel 
adheres  to  its  foundation  very  tenaciously  and  is  quite 
continuous  and  of  even  thickness  throughout.  In  this 
way  expensive  and  heavy  pieces,  such  as  crankshafts, 
cylinders  and  pistons  can  be  made  serviceable  again  at 
a cost  far  smaller  than  that  of  a new  part.  At  the 
other  end  of  the  scale  very  slight  wear  in  delicate 
machinery,  in  which  close  adjustment  is  essential,  may 
be  put  right  by  the  deposition  of  a film  of  the  exact 
thickness  required. 

Simple  Tube  Expander 

By  J.  Gseig 

The  accompanying  sketch  illustrates  a tube  expander 
which  was  successfully  employed  where  brazing  or 
sweating  were  prohibitive,  metal  to  metal  joints  being 
the  requirements,  and  no  other  form  of  tube  expander 
at  hand.  Apart  from  its  usefulness,  its  simplicity  and 
cheapness  will  appeal  to  most  readers.  The  tubes  to 
be  expanded  were  i-in.  internal  diameter. 

At  first  the  expander  was  driven  by  hand,  but  prog- 
ress was  very  slow  and  the  work  laborious,  so  it  was 
decided  to  use  it  in  a vertical  drilling  machine  with  the 
assistance  of  a tap  driver.  This  was  successfully  accom- 
plished and  after  experiment  with  various  lubricants, 
wagon  grease  was  finally  adopted. 


Radius  Planing  Device  for  Stern  Posts 
of  Ships 

By  Alonzo  G.  Collins 

When  the  cry  from  Uncle  Sam  was  for  “ships”  and 
“more  ships,”  a planer  hand  was  making  bad  weather 
of  the  job  of  manipulating  two  feed  screws  on  a 7-ft. 


METHOD  OF  PLANING  CURVES  WITH  CAM  DEVICE 
ATTACHED  TO  PLANER 

planer  in  an  endeavor  to  coax  the  point  of  the  cutting 
tool  to  follow  the  designer's  curves  around  the  propeller 
shaft  bearing-hub  of  a cast-steel  stern  post;  and  as 
the  handles  of  said  feed  screws  were  at  times  nearly 
7 ft.  apart,  the  planer  hand  was  in  a fair  way  to 
qualify  as  a mountain  climber,  even  if  he  did  have  the 
longest  reach  of  any  man  in  the  shop. 

It  soon  developed  that  this  method  was  not  getting 
the  production  desired,  and  the  writer  was  called  upon 
for  help.  The  device  shown  jn  accompanying  drawing 
was  the  result,  and  when  it  was  installed  the  effect  on 
the  planer  hand  was  such  that  he  was  enabled  to  catch 
up  on  the  baseball  news  in  his  favorite  paper. 

The  drawing  is  almost  self-explanatory,  but  I will 
add  that  the  cam  bracket  was  attached  to  the  cross-rail 
of  the  planer  by  five  li-in.  screws,  and  the  cam  roller 
bracket  was  attached  to  the  upper  end  of  the  toolslide 
with  eight  i-in.  screws.  The  down-feed  screw  in  the 
saddle  was  removed,  leaving  the  toolslide  supported  and 
controlled  by  the  cam  roller  in  the  cam  slot  as  the 
saddle  was  fed  across  the  work  by  the  regular  cross- 
feed screw. 

Owing  to  the  difference  in  shape  of  the  stern  post  on 
opposite  sides  of  the  center,  it  was  necessary  to  make 
two  cams,  as  when  the  work  was  turned  over  the  rela- 
tive positions  of  the  curves  were  reversed. 
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Repairs  to  Crankshaft  of  Motor  Boat 

By  C.  M.  May 

The  crankshaft  of  a four-cylinder,  two-cycle  engine, 
used  on  a motorboat  broke  at  point  A shown  in  the 
accompanying  sketch,  and  because  of  the  position  of 


JOINING  A BROKEN  CRANKSHAFT 


the  miter  gears  (which  drove  the  magneto)  a flange 
coupling  could  not  be  placed  at  this  point  to  join  the 
broken  ends. 

I sawed  off  the  shaft  at  the  point  B,  squared  it  up 
and  cut  the  dovetail  as  shown.  A new  piece  of  2-in. 
shaft  was  correspondingly  dovetailed  to  fit  and  a cast- 
iron  bushing  bored  to  drive  over  the  joint.  Two  keys, 
shown  by  dotted  lines  in  the  sketch,  assisted  in  the 
driving  and  the  bushing  was  prevented  from  moving 
endwise  by  two  small  setscrews. 

The  boat  has  been  in  daily  service  for  six  months 
and  the  shaft  has  given  no  further  trouble  at  the  joint. 

Second  Operation  Chuck  for  Brass  Turners 

By  Thomas  W.  Airey 

Gainsborough.  England 

A very  handy  and  easily  made  chuck  to  hold  small 
threaded  parts  for  second  operations  is  shown  in  the 
accompanying  illustration.  It  is  especially  serviceable 
to  brass  turners.  The  feature  of  the  chuck  is  the  ease 
with  which  the  work  can  be  released  after  it  is  finished. 


BRASS  TURNINGS  FOR  USE  IN  SECOND 
OPERATION  CHUCK 


The  shell  of  the  chuck  is  threaded  to  screw  on  the 
spindle  nose  of  the  lathe  in  the  usual  way.  The  outer 
end  of  the  shell  is  bored  and  finished  true  and  smooth 
to  take  the  stud  pin  A,  which  should  be  hardened.  A 
feather  in  the  stud  pin  engages  with  a spline  in  the 
shell,  so  that  both  parts  must  rotate  together. 

A somewhat  sharp  pointed  setscrew  through  the  shell 
enters  a corresponding  depression  or  countersink  in  the 
stud  pin  and  should  be  set  up  tightly  before  placing 
work  on  the  chuck. 

After  the  work  on  a piece  has  been  completed,  in- 
stead of  getting  a wrench  to  release  it  just  loosen  the 
setscrew  slightly.  The  spring  back  of  the  stud  pin  will 
push  the  shoulder  of  the  work  away  from  the  end  of 
the  shell  and  the  work  may  be  spun  off  the  thread 
with  the  fingers. 

Stud  pins  of  various  sizes  and  threads  may  be  made 
to  adapt  the  chuck  to  a variety  of  work.  A bushing 
with  a threaded  hole  instead  of  the  stud  pin,  but  hav- 
ing otherwise  the  same  characteristics,  as  at  B,  accom- 
modates work  having  a male  thread.  If  the  shoulder 
of  the  work  is  smaller  than  the  hole  in  the  end  of 
the  shell,  a carefully  faced  steel  washer  may  be  used 
between  them. 

A Handy  Sine  Bar  Block 

By  Joran  Kyn 

A block  for  use  on  the  surface  plate  in  connection 
with  a sine  bar  and  on  the  usual  laying  out  tools 
contained  in  a toolmaker’s  kit,  is  a very  convenient 
article. 

Such  a block  is  illustrated  herewith  and  it  will  be 


HANDY  SINE  BAR  BLOCK 


seen  that  numbers  of  tapped  holes  are  provided  for  the 
attachment  of  a sine  bar  in  all  sorts  of  positions.  Ac- 
curate V-grooves  in  all  faces  afford  an  opportunity  for 
holding  punches  and  other  tools  with  round  shanks 
while  laying  off  other  parts  to  give  lines  for  machining. 

With  the  sine  bar  pivoted  by  a screw  at  the  upper 
end  and  provided  with  a clamping  bolt  to  engage  in  the 
circular  dovetailed  slot,  as  shown  in  the  illustration, 
the  bar  can  be  swung  and  clamped  at  angles  not  pro- 
vided for  by  any  of  the  tapped  holes.  The  block  shown 
herewith  is  in  use  in  the  shops  of  the  Phono  Parts 
Corporation,  124  Pearl  St.,  Brooklyn,  N.  Y. 
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Keep  On  Coming  Back 

??tf  THINGS  keep  up  the  way  they  were  last  month 

i.  we’ll  begin  to  feel  as  though  we  were  in  the 
machinery  business  again.”  This  remark  from  a 
machine  tool  builder  who  dropped  in  the  office  this 
morning  is  typical  of  the  sentiment  in  many  directions 
these  days. 

The  automobile  industry,  probably  the  biggest 
machinery  buyer  of  all,  had  its  banner  month  in  May 
when  it  turned  out  over  250,000  cars.  A good  deal  of 
the  material  that  went  into  those  cars  was  purchased 
recently  and  at  the  bottom  of  the  market,  and  as  a re- 
sult balance  sheets  at  the  end  of  June,  1922,  are  going 
to  be  far  more  cheerful  than  those  of  June  a year  ago. 

Manufacturers  of  motor  cars  know  better  than  to 
expect  the  early  season  rush  on  touring  cars  to  con- 
tinue, but  they  also  know  that  the  average  car  owner 
has  set  his  heart  on  having  a closed  car  “next  time” 
and  they  are  getting  ready  for  the  fall  weather  when 
glass  windows  and  a solid  roof  look  pretty  good  even 
to  the  most  confirmed  dust  eater. 

Other  branches  of  the  machinery  industry  have  not 
been  so  fortunate  as  the  transportation  suppliers  but 
they  have  also  felt  the  revival  of  trade  and  are  becom- 
ing busier.  They  may  not  have  the  closed  car  trade 
to  look  to  and  produce  for  next  fall  but  there  is  likely 
to  be  something  in  their  particular  field  that  corre- 
sponds if  they  are  wise  enough  to  recognize  and  go 
after  it. 

Summer  is  on  us  with  the  vacation  season  and  the 
vacation  spirit.  By  all  means  take  the  recreation  and 
rest  that  you  need  to  keep  you  in  good  trim,  but  don’t 
let  your  business  take  a vacation  just  because  it  is 
summertime.  It  is  a pretty  poor  organization  that 
slows  down  when  the  boss  is  away.  The  scheme  of 
having  under-studies  for  every  job  is  a pretty  satisfac- 
tory one  when  the  hot  weather  comes  and  key  men  need 
a little  time  off  occasionally  to  keep  them  fit.  Trained 
substitutes  are  anxious  and  able  to  make  a showing. 

We  have  started  to  come  back,  let’s  keep  on  coming  in 
spite  of  the  weather  and  the  season. 

Forced  Lubrication  and  Scored  Bearings 

THE  letter  on  another  page  of  this  issue  on  the 
observations  of  a service  station  mechanic  as  to  the 
scoring  of  bearings  of  motors  which  have  a forced  oil 
feed,  is  worth  the  consideration  of  designers  of  all  kinds 
of  machinery.  There  is  an  undoubted  tendency  toward 
forced  lubrication  and  there  seems  to  be  much  in  its 
favor.  If,  however,  the  experience  of  repair  men  is 
that  such  bearings  score  more  frequently  than  bearings 
lubricated  by  the  splash  system,  it  is  up  to  us  to  find 
the  reason. 

There  seems  to  be  but  one  remedy  and  that  is  a more 
careful  attention  to  the  purity  of  the  oil  used.  The 
old  idea  of  securing  economy  by  saving  in  lubricating 
oil,  seems  to  be  severely  jolted  by  this  letter.  There 
can  be  no  question  as  to  the  value  of  lubrication  ob- 
tained from  a constant  and  copious  supply  of  clean  oil 
forced  between  the  bearing  surfaces.  If  this  method 


of  lubrication  causes  scored  bearings  it  can  only  be 
because  the  lubricant  carries  with  it  impurities  of  such 
a nature  as  to  cut  the  surfaces  between  which  it  is 
pumped. 

The  remedy  does  not  seem  to  be  in  abandoning 
forced  lubrication  but  in  providing  better  methods  of 
insuring  that  the  oil  forced  to  the  bearings  shall  be 
free  from  abrasive  substances.  Better  filter  screens 
and  a more  frequent  changing  of  the  oil  would  seem  to 
be  the  answer  rather  than  a return  to  splash  lubrica- 
tion. 

Those  who  have  studied  this  question  carefully  can 
testify  to  the  rapid  accumulation  of  fine  particles  in  the 
oil.  This  is  readily  seen  as  a discoloration  and  felt 
between  the  fingers  as  a sort  of  sludge.  While  it  does 
not  feel  especially  gritty,  it  is  certainly  not  a lubricant 
and  its  effect  in  motor  bearings  indicates  that  it  has  a 
cutting  action  which  scores  both  crankshafts  and 
bearings. 

Useless  Patents 

THERE  are  two  arguments  for  monopoly  patents — 
to  prevent  a competitor  using  a device  which  may 
be  vital  to  your  business,  or  to  enable  you  to  manu- 
facture and  market  it  at  a profit.  The  reason  for  the 
first  is  apparent,  but  the  only  justification  for  the  latter 
is  the  existence  of  a sufficient  market  to  make  it  a 
profitable  undertaking.  And  in  too  many  cases  this  is 
not  carefully  considered. 

There  are  many  instances  where  a mechanic  devises 
a new  tool  or  machine  which  aids  greatly  in  getting  out 
production.  Considering  only  the  returns  which  a few 
inventors  have  secured,  they  spend  their  good  money 
for  a patent  without  stopping  to  canvas  the  probable 
sales  and  the  cost  of  getting  it  into  the  hands  of  the 
user.  This  seems  to  be  particularly  true  of  the  men 
in  railroad  shops,  although  it  may  be  that  more  such 
cases  have  come  to  our  attention. 

There  are  two  serious  objections  to  these  ill  advised 
patents.  They  waste  the  money  of  the  inventor  and 
they  prevent  the  use  of  tools  which  would  be  of  con- 
siderable benefit  to  the  country  at  large,  could  they  be 
used  in  even  the  comparatively  few  shops  for  which 
they  are  fitted.  This  is  a case  where  the  payment  of 
a small  royalty  by  whoever  cared  to  use  the  device 
would  benefit  all  concerned. 

Anyone  who  contemplates  spending  money  on  a pat- 
ent with  a view  to  profiting  thereby,  should  first  care- 
fully consider  the  possible  market  and  then  the 
percentage  of  this  which  can  probably  be  secured.  He 
should  count  carefully  the  cost  of  selling  which  is  very 
frequently  much  more  than  the  actual  cost  of  manufac- 
ture. This  will  in  most  cases  be  sufficient  to  deter  him 
from  spending  the  money  for  a patent,  especially  if  he 
has  secured  the  advice  of  a good  salesman  as  to  the 
cost  of  marketing. 

Eliminating  even  ten  per  cent  of  the  patents  which 
cannot  possibly  pay  a suitable  return  would  save  the 
inventors  thousands  of  dollars  and  greatly  relieve  the 
congestion  of  the  patent  office. 
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Shop  Equipment  News 


Oliver  High-Power  Filing  Machine 

The  Oliver  Machinery  Co.,  Grand  Rapids,  Mich.,  has 
recently  brought  out  the  large-capacity  high-power 
filing  machine  that  is  herewith  illustrated  equipped 


OLIVER  HIGH-POWER  FILING  MACHINE 


with  a motor  drive.  The  main  column  is  a casting  hav- 
ing a wide  flange  to  form  the  base.  A large  tool  shelf 
is  fastened  to  the  column,  as  well  as  a removable  box 
for  catching  filings. 

The  length  of  the  stroke  is  adjustable  by  means  of 
an  eccentric  inside  the  column  that  is  easily  accessible. 
This  eccentric  is  connected  to  the  vertical  sliding 
mechanism  by  means  of  a telescoping  connecting  rod, 
which  permits  the  use  of  files  from  3 to  14  in.  long. 
The  four-step  cone  pulley  is  directly  connected  to  the 
eccentric  shaft.  The  moving  parts  are  balanced  by  a 
counterweight  so  as  to  give  smooth  operation. 

The  table  measures  20  x 24  in.  and  is  provided  with 
diagonal  grooves  for  filings.  It  tilts  for  draft  or  clear- 
ance in  all  four  directions.  The  work-clamping  arm 
swings  over  the  table  and  the  pressure  with  which  it 
holds  the  work  down  on  the  table  can  be  regulated. 
The  work  may  easily  be  forced  against  the  file  by  the 
operator  without  danger  of  it  being  lifted  with  the  file 
and  thus  injuring  the  operator’s  fingers. 

The  head  has  an  arrangement  of  a cam  inside  of  the 
cone  pulley  to  relieve  the  file  & in.  on  the  up  stroke, 
thus  lengthening  the  life  of  the  file.  A pump  having 
a swinging  nozzle  blows  the  filings  from  the  point  of 
contact  of  the  file  and  work. 

The  slide  is  18  in.  long  and  is  made  of  machine  steel, 


with  the  lower  arm  of  cast  steel  welded  to  it.  Provision 
is  made  for  adjusting  the  lower  arm,  so  as  to  line  up 
the  file  to  make  the  cutting  edge  parallel  with  the 
finished  surface  desired  on  the  work.  The  slide  is 
driven  by  means  of  a four-step  cone  pulley  that  gives 
speeds  from  80  to  320  strokes  per  minute.  The  length 
of  the  stroke  is  adjustable  from  i to  7 inches. 

The  machine  can  hold  and  drive  files  from  a 3-in. 
needle  size  to  a 14-in.  bastard,  either  standard  or  spe- 
cial. Although  work  up  to  9 in.  high  may  be  filed,  for 
constant  filing  6 in.  should  be  taken  as  the  maximum 
work  height. 

An  overhead  support  arm  for  filing  closed-bottom 
dies  can  be  furnished,  and  also  a lower  support  clamp 
for  use  in  filing  closed-top  dies.  A sawing  attachment 
consisting  of  upper  and  lower  arms  for  holding  hack- 
saws can  be  fitted.  By  means  of  a toting  truck  the 
machine  can  be  made  portable. 

The  motor  required  has  i hp.  at  1,800  r.p.m.  It  can 
be  mounted  as  shown  and  belted  to  the  speed-reducing 
jackshaft  that  has  a yoke  support.  Thus  the  outfit  is 
self-contained.  The  floor  space  required  is  about  22  x 
38  in.  and  the  weight  about  700  pounds. 

Developments  in  Chicago  Pneumatic 
Grinder 

The  Chicago  Pneumatic  Tool  Co.,  6 East  44th  St., 
New  York,  N.  Y.,  has  recently  made  some  changes  in 
the  design  of  its  pnuematically  operated  portable 
grinder.  A wire  brush  for  use  in  place  of  a grinding 
wheel  has  been  developed.  The  brush  makes  the 
equipment  applicable  to  such  work  as  removing  rust, 
paint  and  scale  from  steel  and  iron  surfaces.  It  con- 
sists of  a i-in.  steel  back  plate  dished  so  as  to  better 
retain  the  wires,  and  a J-in.  front  plate  having  a series 
of  slots  through  which  the  wires  extend.  The  wires 
are  grouped  in  thirty  renewable  units  of  heat-treated 
crucible  steel. 

Particularly  when  used  with  the  wire  brush,  the  air 
motor  is  required  to  deliver  continuous  service.  In 


CHICAGO  PNEUMATIC  GRINDER  WITH  OIL  SEPARATOR 


order  that  the  bearings  may  be  better  lubricated  and 
need  oiling  only  occasionally,  an  oil  separator  has  been 
fitted  to  the  grinder.  The  device  enables  continuous 
service  for  48  hours,  or  even  longer,  without  replenish- 
ing the  supply  of  lubricant. 

As  can  be  seen  in  the  accompanying  sectional  view 
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of  the  grinder,  the  oil  separator  consists  of  a perforated 
cylindrical  steel  shell  attached  to  the  inner  end  of  the 
grinding  spindle.  This  shell  revolves  around  the  vent 
tube,  and  the  oil-laden  air  leaving  the  motor  passes 
through  the  holes  in  the  shell.  The  centrifugal  action 
causes  the  oil  to  be  separated  from  the  air  and  thrown 
back  into  the  mechanism.  The  air  then  escapes  free 
from  oil.  The  separator  is  applicable  to  the  larger  sizes 
of  the  “Little  Giant”  grinders. 


Ettco  High-Speed  Tapping  Attachment 


The  Eastern  Tube  and  Tool  Co.,  594  Johnson  Ave., 
Brooklyn,  N.  Y.,  has  recently  placed  on  the  market  the 
sensitive,  high-speed  tapping  attachment  that  is  shown 
in  Fig.  1.  The  device  has  a capacity  of  A in.  in  steel 
and  i in.  in  cast  iron  or  brass.  Its  extreme  light 
weight  should  be  noted,  as  the  complete  unit  weighs 
only  33  pounds. 

The  tapping  spindle  is  driven  through  friction 
clutches  on  both  the  forward  and  the  reverse  motion. 
The  friction  drive  on  the  reverse  motion  is  of  especial 
importance,  because  of  the  fact  that  taps  are  frequently 
broken  when  backing  out  of  the  hole. 

The  arrangement  of  the  mechanism  can  be  seen  in 
Fig.  2.  The 
shank  in  the 
spindle  of  the 
drilling  machine 
drives  directly 
the  upper  cast- 
iron  cone.  This 
cone  carries  a 
gear  that  drives 
the  train  of 
gears  operating 
the  lower  cone. 

Thus,  both  cones 
are  driven  at 
the  same  time, 
although  in  op- 
posite direc- 
tions. Between 
the  upper  and 
lower  cones  is 
a third  conical 
member  faced  FIG- 
with  leather  on 
both  sides.  This  cone  is  mounted  on  the  spindle  driv- 
ing the  tap  by  means  of  an  Oldham  coupling,  so  that 
it  is  free  to  center  itself  on  the  two  other  cones  and 
does  not  tend  to  throw  the  spindle  out  of  alignment  when 
driving. 

The  tapping  spindle  is  fitted  over  a projection  on  the 
shank  for  most  of  its  length,  so  that  it  is  held  in  align- 
ment. In  addition,  it  is  carried  and  supported  in  a 
bearing  in  the  lower  half  of  the  aluminum  housing. 
Both  the  upper  and  the  lower  bearings  can  be  easily 
oiled,  and  the  oil  cannot  reach  the  leather  friction  sur- 
faces. The  journals  are  hardened  and  ground,  and  run 
in  phosphor-bronze  bearings.  It  should  be  noted  that 
the  thrust  of  the  cut  is  transmitted  directly  back  to  the 
spindle  of  the  drilling  machine,  without  being  carried 
by  the  housing  of  the  attachment. 

When  the  drilling  machine  is  running  idle,  the  tap 
is  naturally  rotated  in  the  reverse  direction,  since  the 
driven  friction  cone  rests  on  the  bottom  driving  cone. 
As  soon  as  the  tan  is  brought  to  the  work,  a movement 


1— ETTCO  HIGH-SPEED  TAPPING 
ATTACHMENT 


of  A in.  upward  brings  the  driven  cone  in  contact  with 
the  upper  driving  cone,  which  drives  the  tap  while  it 
is  cutting  the  thread. 

The  speed  of  the  tap  can  be  easily  regulated  by  the 
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PIG.  2— SECTIONAL  VIEW  OF  ETTCO 
TAPPING  ATTACHMENT 


pressure  placed  on  the  drilling  machine  spindle.  As 
soon  as  the  tap  encounters  an  obstruction,  the  clutch 
slips  and  prevents  breakage.  When  the  bottom  of  the 
hole  has  been  reached  and  the  drilling  machine  spindle 
is  raised,  the  driven  cone  comes  in  contact  with  the 
lower  driving  cone,  and  is  caused  to  run  in  the  reverse 
direction  at  a speed  twice  that  of  the  forward  speed. 

A rod  in  the  housing  prevents  the  device  from  rotat- 
ing with  the  spindle  of  the  drilling  machine.  A special 
type  of  tap-holding  chuck  that  provides  a slight  play  for 
the  tap  is  provided.  This  chuck  gives  additional  pro- 
tection against  breakage,  as  it  permits  the  tap  to  follow 
the  drilled  hole,  in  case  the  spindle  is  not  in  exact  align- 
ment with  that  hole.  . The  entire  unit  is  only  51  in.  in 
height  from  the  nose  of  the  chuck  to  the  spindle  of  the 
drilling  machine.  The  smoothness  of  operation  is 
stressed  by  the  maker,  as  well  as  the  speed  and  the 
safety  with  which  the  holes  can  be  tapped. 

Triangle  “Rapid”  Bench  Saw 

The  portable  bench  saw  shown  in  the  accompanying 
illustration  for  cutting  small  metal  stock  has  recently 
been  developed  by  the  Triangle  Metal  Products  Cor- 
poration, 31  Dartmouth  St.,  Rochester,  N.  Y.  The  saw 
is  made  in  two  sizes,  the  No.  1 machine  being  intended 
to  cut  metal  from  4 to  4 in.  in  diameter  and  the  No.  2 
from  4 to  1 in.  in  diameter.  The  saws  used  are  inter- 
changeable. 

A 4-hp.  110-volt  enclosed  motor  arranged  for  either 
a.c.  or  d.c.  to  suit  the  type  of  current  available,  drives 
the  saw  through  a worm  gearing.  The  speed  of  the 
saw  is  ordinarily  110  r.p.m.,  although  it  can  be  made 
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greater  for  cutting  soft  material  such  as  brass  and 
copper.  The  circular  saws  are  A in.  in  thickness  and 
3i  in.  in  diameter.  They  are  hollow-ground,  so  as  to 
provide  clearance  for  the  teeth.  The  saw  is  covered 
by  a guard.  Due  to  the  thinness  of  the  saws,  very  little 
stock  is  wasted  in  the  cutting-off  operation. 

The  work-holding  device  is  equipped  with  handles 
that  permit  of  very  rapid  operation  and  clamping.  The 
device  clamps  and  holds  either  round,  square  or  hexagon 
stock  without  any  change  in  the  arrangement.  A stop 
for  adjusting  the  length  of  the  piece  cut  is  also 
provided. 

It  is  stated  that  i-in.  round  cold-rolled  steel  rod  can 
be  cut  through  in  30  sec.  and  i-in.  round  brass  rod  in 
5 sec.,  and  that  brass  rod  A in.  in  diameter  has  been 
cut  at  the  rate  of  18,000  pieces  per  hour.  The  weight 
of  the  machine  complete  is  40  pounds. 

Reading  Type-S  “Everedy”  Electric  Hoist 

In  the  accompanying  illustration  is  shown  the 
Type-S  “Everedy”  electric  hoist  that  has  recently 
been  placed  on  the  market  by  the  Reading  Chain  and 
Block  Corporation,  Reading,  Pa.  The  hoist  is  intended 
especially  to  replace  hand-power  chain  hoists,  and  for 
this  reason  it  is  light  in  weight  and  runs  at  rather 
high  speed.  It  is  stated  to  be  substantial  and  rugged 
enough  to  withstand  continuous  service,  and  it  has  a 
guaranteed  over-load  capacity  of  50  per  cent. 

The  hoist  is  very  similar  in  construction  to  the  other 
electric  hoists  made  by  the  concern.  It  is  equipped 
with  a mechanical  motor  brake  which  operates  in  con- 
junction with  the  control  lever.  It  has  an  automatic 
limit  stop  that  acts  at  both  the  bottom  and  top  limits 
of  the  movement  and  is  adjustable  for  any  desired 
height  of  lift. 

The  hoist  is  balanced,  so  that  the  lifting  hook  is 
always  central  with  the  point  of  suspension.  The 
rope  is  guarded  to  prevent  over-winding.  The  gears 
are  packed  in  grease  and  the  bearings  are  protected  to 


READING  TYPE-S  "EVEREDY"  ELECTRIC  HOIST 

prevent  loss  of  oil.  The  location  of  the  motor  may 
be  observed  in  the  accompanying  illustration.  The 
hoist  may  be  controlled  by  pendant  cords  or  by  a 
push-button  switch.  It  is  made  in  sizes  for  lifting 
loads  from  500  to  4,000  lb.  at  high  speed.  It  should  be 
noted  that  the  hoist  requires  very  little  head  room. 


Billings  & Spencer  Die-Milling  Machine 

The  Billings  & Spencer  Co.,  Hartford,  Conn.,  has 
developed  a machine  for  milling  dies  and  similar  kinds 
of  work  of  irregular  outline.  Though  the  machine  em- 


BILLINGS  & SPENCER  DIE-MILLING  MACHINE 


bodies  the  principles  of  the  older  and  well-known  type 
of  machines  for  this  purpose,  it  contains  many  features 
that  have  hitherto  been  applied  only  to  other  classes  of 
machinery. 

Power  may  be  transmitted  from  the  lineshaft  to  the 
tight  and  loose  pulleys  of  the  constant-speed  drive  shaft 
of  the  machine,  which  should  run  at  approximately  300 
r.p.m.  A speed-change  gear  box  provides  four  changes 
of  spindle  speed  ranging  from  281  to  926  r.p.m.,  the 
change  being  accomplished  by  the  movement  of  two 
conveniently  placed  levers. 

The  spindle  is  provided  with  a lever-operated  collet 
that  grips  the  cutters  firmly  and  yet  releases  quickly 
and  easily.  This  lever  is  located  upon  the  side  of  the 
machine  within  easy  reach  of  the  operator.  Special 
collets  are  provided  with  each  machine  to  hold  cutters 
with  shanks  §,  i,  i,  I and  1 in.  in  diameter.  Cutters 
may  be  so  held  as  to  permit  any  degree  of  draft. 

A double  sliding  carriage  forms  the  upper  part  of  the 
machine,  upon  which  may  be  clamped  dies  or  other  work 
from  3i  to  17i  in.  wide  and  of  any  length.  This  car- 
riage permits  a traverse  movement  of  12  in.  and  a cross 
movement  of  4i  in.  Either  movement  may  be  operated 
independently  or  in  conjunction  with  the  other,  and  the 
actuating  screws  are  provided  with  graduated  dials  by 
means  of  which  close  measurements  and  adjustments 
may  be  obtained.  The  slides  are  of  the  square  lock 
gib  type,  so  that  they  cannot  lift  under  pressure  of  the 
cut,  and  have  ample  bearing  surfaces. 

All  rotating  members  of  the  machine  are  mounted 
upon  well  lubricated  ball  bearings,  and  a force-feed 
oiling  system  supplies  ample  lubrication  to  all  moving 
parts.  The  upper  part  of  the  column  is  so  designed 
as  to  carry  away  the  chips  from  the  cutter  and  is 
easily  accessible  for  cleaning.  The  construction  of  the 
bearings  and  slides  is  such  that  chips  or  sediment  can- 
not work  in  from  the  outside. 
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Because  of  the  fact  that  the  work  lies  in  the  carriage 
right  side  up  and  with  the  cutter  entering  from  below, 
the  operator’s  vision  is  unobstructed  and  the  lay-out  is 
at  all  times  under  his  observance.  The  machine  occu- 
pies a floor  space  of  49  by  58  in.  and  weighs  approxi- 
mately 2,000  pounds.  It  is  driven  directly  from  the 
line  shaft  by  a 21-in.  belt  without  a countershaft. 

Landau  Multiple-Spindle  Drilling 
and  Tapping  Heads 

The  Models  E and  F back-geared  tapping  chucks 
recently  placed  on  the  market  by  the  Landau  Machine 
and  Drill  Press  Co.,  46  West  18th  St.,  New  York, 
N.  Y.,  were  described  on  page  906  of  American  Machin- 


Newton Crank  Planer 

In  order  to  provide  a heavy-duty  tool  for  short-stroke 
work,  the  Newton  Machine  Tool  Works,  Inc.,  23rd  and 
Vine  Sts.,  Philadelphia,  Pa.,  has  just  placed  on  the  mar- 
ket the  crank  planer  shown  in  the  accompanying  illus- 
tration. The  machine  is  made  with  either  one  or  two 
heads  on  the  crossrail,  as  may  be  required,  and  has  a 
capacity  of  32  in.  in  width  and  32  in.  in  height,  with  a 
maximum  stroke  of  34  in.  The  base  is  a one-piece,  box- 
type  casting.  The  uprights  are  of  box  section,  bolted 
and  doweled  to  the  base. 

The  motor  is  mounted  on  the  off  side  of  the  planer 
and  speed  variation  is  controlled  by  the  gear  box  shown 
in  the  illustration.  The  hardened  steel  gears  in  this 
box  are  of  the  sliding  type  and  fully  enclosed 
to  run  in  oil.  All  driving  bearings  are  bronze 
bushed.  The  main  driving  gear  is  of  the 
helical  type  and  has  a 4i-in.  face  and  is  37 
in.  in  diameter.  It  drives  the  rocker  arm 
and  gives  a relatively  uniform  cutting  speed 
with  the  advantage  of  a slightly  lower  speed 
at  the  start  of  the  cut.  The  quick  return 
has  a speed  ratio  to  the  forward  speed  of  II 
to  1.  The  length  of  the  stroke  can  be  set 
from  the  operating  side,  an  indicator  being 
provided  to  show  the  length.  Provision  has 
been  made  for  speeds  of  6 to  86i  strokes  per 
minute.  Cuts  I in.  deep  with  from  * to  i in. 
feed  may  be  taken  on  forged  steel. 

The  table  is  of  double-plate  construction. 
It  is  provided  with  an  adjustment  of  20  in. 
along  the  bed,  which  adjustment  can  be  made 
while  the  machine  is  stroking.  After  the 
table  has  been  positioned,  the  driving  element 
can  be  clamped  in  position  by  the  square-end 
shaft  shown  at  the  end  of  the  table.  Con- 
trol of  the  table  motion  is  through  a clutch 


LANDAU  MODEL  K DRILLING  HEAD  (AT  LEFT),  MODEL  H 
TAPPING  HEAD  (AT  RIGHT) 


ist.  A multiple-spindle  head  operating  on  the  same 
principle  and  designated  as  the  Model  H is  shown  at 
the  right  of  the  accompanying  illustration.  The  head 
is  equipped  with  five  tapping  spindles  equally  spaced 
on  the  circumference  of  a circle.  The  distance  from 
the  center  of  the  driving  spindle  to  the  centers  of  the 
tapping  spindles  is  2i  in.  on  the  head  shown. 

The  main  driving  spindle  is  mounted  on  ball  bear- 
ings. The  speed  of  reversal  is  four  times  as  fast  as 
that  of  the  forward  speed.  The  device  employs  stand- 
ard chucks  to  hold  the  tap,  and  the  capacity  is  up  to 
I in.  Clutches  disengage  when  too  great  a strain  is 
placed  on  the  taps.  The  taps  can  be  fed  right  down  to 
the  bottom  of  the  hole,  and  they  stop  automatically 
without  danger  of  breaking  when  an  obstruction  is 
encountered.  The  outside  of  the  housing  is  smooth  and 
there  are  no  projecting  screws  on  it. 

At  the  left  of  the  illustration  can  be  seen  the  Model 
K multiple-spindle  head  used  for  drilling  the  holes  be- 
fore the  Model  H head  is  employed.  The  head  is  similar 
in  construction  to  the  Model  H,  although  it  is  not,  of 
course,  fitted  with  a reversing  mechanism.  The  main 
drive  has  ball  bearings,  and  the  drilling  spindles  also 
are  equipped  with  ball  bearings  and  have  standard 
taper  shanks  for  carrying  the  drills.  The  two  heads 
can  be  used  in  conjunction  with  each  other  to  drill  and 
tap  a number  of  holes  simultaneously  and  to  give  a high 
rate  of  production  on  such  work. 
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and  a brake  operated  by  the  lever  at  the  operating 
point.  Provision  is  made  for  locking  this  lever  out  of 
position,  so  that  the  machine  cannot  start  and  possibly 
injure  the  operator. 

The  feed  motion  is  of  the  double-cycle  type,  operating 
on  the  return  stroke  of  the  table.  It  is  transmitted  to 
the  crossrail  through  a rack  and  pinion,  giving  cross, 
down  and  angular  feeds.  The  crossrail  is  raised  and 
lowered  by  power  derived  from  the  belt  shown  in  the 
illustration.  The  planer  is  especially  suitable  for 
machining  die  blocks,  forming  dies,  locomotive  cross- 
heads. shoes,  wedges,  or  other  short-stroke  work. 

Madison-Kipp  Automatic  Force-Feed 
Machine  Tool  Lubricator 

An  automatic  force-feed  machine-tool  lubricator 
that  has  recently  been  developed  by  the  Madison- 
Kipp  Corporation,  of  Madison,  Wis.,  is  illustrated  in 
Fig.  1.  The  lubricator  is  in  principle  similar  to  those 
formerly  made  by  the  concern.  A grooved  plunger  is 
operated  from  a double  eccentric,  so  that  it  rotates  on 
its  upward  and  downward  strokes  and  causes  a regis- 
tration of  the  inlet  and  outlet  ports  with  the  grooves 
in  the  plunger.  No  ball  and  spring  valves  are  employed. 
The  lubricator  can  be  made  for  lubricating  any  number 
of  positions,  and  can  be  installed  on  large  automatic 
machines  or  simple  bench  grinders  and  single-spindle 
drilling  machines. 

Either  four  or  eight  positions  can  be  lubricated  from 


FIG.  1— MADISON-KIPP  MACHINE-TOOL  LUBRICATOR 

each  pumping  unit.  An  eight-feed  lubricator  need  be 
no  larger  than  the  standard  two-feed  lubricator, 
although  it  may  have  a large  reservoir  if  required.  The 
lubricator  is  driven  by  the  machine  it  lubricates,  and 
therefore  starts  and  stops  with  the  machine  and  de- 
livers oil  only  while  the  machine  is  running.  The  time 
of  the  operator  is  saved,  as  it  is  necessary  merely  to 
replenish  the  oil  in  the  reservoir,  instead  of  oiling  all 
oil  holes  on  the  machine. 

The  lubricator  consists  of  a reservoir  and  cover. 
Fixed  to  the  cover  and  working  in  the  oil  are  the  pump- 
ing units  for  measuring  and  forcing  the  oil  to  the  feed 
outlets  and  bearings.  There  is  no  pressure  tank  with 
choke-valve  outlets. 

The  amount  of  oil  delivered  can  be  regulated  from 
as  little  as  one  drop  up  to  ten  drops  per  eight  revolu- 
tions of  the  pump  drive  shaft.  The  adjustment  for 
each  set  of  eight  feeds  is  made  by  means  of  one  slotted- 


FIG.  2— LUBRICATOR  ATTACHED  TO  SHAPER 


head  screw  shown  on  top  of  the  lubricator.  The  other 
slotted-head  screws  mounted  on  the  test  connectors  are 
employed  when  it  is  desired  to  observe  the  amount  of 
oil  being  delivered  by  each  unit.  Changing  the  speed 
of  the  lubricator  drive  shaft  makes  possible  a further 
regulation  of  the  amount  of  oil  delivered. 

The  32-feed  lubricator  illustrated  is  arranged  for  belt 
drive  with  the  driving  shaft  located  on  the  side  of  the 
reservoir.  The  drive  of  the  lubricator  may  be  of  the 
ratchet  type  requiring  a reciprocating  motion,  or  it 
may  be  arranged  for  pulley  drive  from  a rotating  shaft 
of  the  machine.  The  device  can  deliver  oil  against  high 
pressure. 

Each  reservoir  is  provided  with  an  oil-level  indicator 
and  a large  filler  cap  and  strainer.  The  lubricator 
illustrated  with  a pipe  plug  instead  of  filler  cap  is  for 
use  in  a large  system  where  oil  is  filtered  and  re-used. 
The  drive  shaft  may  be  placed  on  either  the  side,  end 
or  top  of  the  lubricator.  Since  the  pumping,  measur- 
ing, and  driving  mechanisms  are  all  attached  to  the  cover 
of  the  lubricator,  the  reservoir  can  be  made  a part  of 
the  casting  of  a machine,  so  that  the  lubricator  becomes 
an  integral  part  of  the  machine.  When  desirable  the 
lubricator  may  be  had  with  two  compartments,  allowing 
the  use  of  two  different  grades  of  oil. 

In  Fig.  2 is  illustrated  a 16-feed  lubricator  attached 
to  a 26-in.  motor-driven  shaper.  The  lubricator  is  belt 
driven  from  the  clutch  shaft.  All  points  originally 
provided  with  oil  hole  covers  are  connected  to  the  lubri- 
cator, and  each  way  of  the  ram  is  provided  with  two 
oil  leads.  The  oil  consumption  is  stated  to  be  one  pint 
to  fifty  hours  of  machine  operating  time. 

Slow-Speed  Drive  for  Cincinnati  Boring  Mill 

The  Cincinnati  Planer  Co.,  Cincinnati,  Ohio,  has  re- 
cently developed  a mechanism  for  its  boring  mill  to 
provide  slow  speed,  as  well  as  the  ordinary  range  of 
speed  of  the  table.  This  mechanism  is  shown  incor- 
porated in  the  drive  in  the  accompanying  illustration. 
The  machine  on  which  the  device  is  here  fitted  is  a 
7-ft.  boring  mill  that  is  arranged  for  speeds  about  30 
per  cent  in  excess  of  the  standard  speeds,  so  that  it 
can  work  effectively  on  locomotivg  driving  boxes  and 
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The  radial  flexible  shaft  outfit  is  adapted  particularly 
to  use  in  garages,  repair  shops  and  vulcanizing  plants. 
Besides  being  used  for  grinding  and  buffing,  it  can  be 
employed  for  drilling,  or  operating  a screwdriver.  The 
mechanism  can  be  supplied  in  various  sizes  to  suit 
different  classes  of  work. 

B.  & S.  “Rex”  Micrometer 

The  “Rex”  micrometer  has  just  been  brought  out  by 
the  Brown  & Sharpe  Manufacturing  Co.,  Providence, 
R.  I.  to  afford  a high-grade  precision  tool  at  a low 
price.  This  line  of  micrometers  is  furnished  for  either 
English  or  metric  measure  and  includes  twenty-four 
sizes  of  micrometers  to  take  measurements  up  to  24  in.. 


SLOW-SPEED  DRIVE  ON  CINCINNATI  BORING  MILL. 

other  brass  parts.  The  addition  of  the  slow-speed 
device  enables  the  turning  of  tires  on  the  same  ma- 
chine, a speed  as  slow  as  § r.p.m.  being  obtainable. 

In  the  position  shown  the  reducing  gears  are  oper- 
ating, and  the  table  would  move  at  low  speed.  By  slid- 
ing the  small  upper  gear  into  the  clutch  of  the  larger 
gear,  direct  drive  can  be  obtained  so  as  to  utilize  the 
regular  speeds  of  the  boring  mill. 

A special  cover  serves  to  protect  all  of  the  gearing, 
and  also  the  shifter  rod  for  sliding  the  gear  into 
engagement.  The  arrangement  makes  the  machine 
capable  of  both  very  high  and  very  low  speed,  and 
the  device  does  not  interfere  v/uh  the  operation  in 
either  range. 

Stow  Radial  Flexible  Shaft  Outfit 

A mechanism  for  driving  a large  flexible  shaft  from 
a lineshaft  without  the  use  of  an  individual  motor  is 
ilustrated  herewith.  The  device  has  recently  been 
developed  by  the  Stow  Manufacturing  Co.,  Inc.,  of 
Binghamton,  N.  Y.  The  chief  feature  i3  the  pivoted 
horizontal  arm,  which  enables  the  operator  to  work 


STOW  RADIAL  FLEXIBLE  SHAFT  OUTFIT 

over  a large  area.  The  arrangement  of  the  counter- 
weight for  the  arm,  and  of  the  driving  belt,  can  be 
easily  seen. 


FIG.  1.  B.  & S.  “REX”  LARGE  MICROMETER 


or  600  mm.  The  micrometer  is  regularly  provided  with 
a clamping  ring  to  clamp  the  spindle  and  preserve  the 
setting. 

A feature  is  the  rectangular  shape  of  the  frame,  a 
construction  that  gives  greater  measuring  capacity  than 


FIG.  2.  REX  l-IN.  MICROMETER 

frames  of  the  circular  type.  Hole  are  used  in  the  larger 
sizes  to  lighten  the  frames,  as  can  be  seen  in  Fig.  1. 
The  anvil,  spindle  and  other  parts  of  the  tool  are  similar 
to  the  parts  of  the  regular  Brown  & Sharpe  micrometer 
and  means  are  provided  for  adjustment  for  wear  of  the 
measuring  surfaces  and  screw. 

In  Fig.  2 is  shown  the  No.  11,  1-in.  micrometer  with- 
out a clamping  ring  or  ratchet  stop.  It  is  the  smallest 
and  simplest  tool  for  the  line,  and  hence  the  most  reason- 
ably priced.  The  frame  is  of  I-section.  In  larger  sizes 
the  bends  in  the  frame  are  reinforced,  so  as  to  increase 
the  rigidity.  There  are  holes  in  the  web  on  the  largest 
frames. 

It  is  claimed  that,  while  the  price  of  these  microm- 
eters is  low,  their  accuracy  is  held  to  the  Brown  & 
Sharpe  standard.  In  the  larger  sizes,  the  micrometers 
can  be  provided  with  finished  wooden  cases.  The  tools 
can  be  furnished  singly  or  in  sets. 
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News  Section 


Locomotive  Works  Plans 
Great  Expansion 

Completion  of  a program  of  en- 
largements and  additions  to  cost  ap- 
proximately $1,500,000,  to  give  an 
increased  capacity  of  50  per  cent,  is 
being  pushed  by  the  Lima  Locomotive 
Works,  Inc.,  according  to  a recent  re- 
port issued  by  J.  S.  Coffin,  chairman  of 
the  board.  The  board  also  proposes  to 
redeem  the  $1,393,000  first  mortgage 
bonds  now  outstanding,  as  the  interest 
demands  amount  to  $170,000  annually, 
and  to  this  end  urges  that  the  certifi- 
cates of  incorporation  be  amended  so 
as  to  change  the  existing  common 
stock  into  309,000  shares  without  par 
value.  A special  meeting  of  the  stock- 
holders has  been  called  for  July  14,  in 
Richmond,  Va.,  the  principal  office  of 
the  company. 

The  company  has  had  its  enlarge- 
ment program  in  progress  during  the 
last  three  years  and  is  desirous  of  com- 
pleting it  as  soon  as  possible  because 
of  the  opinion  that  “an  increased  de- 
mand for  locomotives  is  to  be  expected 
next  year,  and  perhaps  for  several 
years,  in  view  of  the  known  needs  of 
the  railroads  of  the  country.” 

British  Engineering  Lockout 
Ended  by  Vote 

A recent  cable  dispatch  from  Lon- 
don states  that  by  76,478  votes  against 
39,423,  the  Amalgamated  Engineering 
Union  has  voted  for  acceptance  of  the 
employers’  proposals  for  the  settlement 
of  the  lockout  in  the  engineering  indus- 
try. 

This  acceptance  needs  only  the  rati- 
fication of  the  employers’  federation, 
which  is  expected  speedily,  to  end  the 
impasse  which  has  existed  for  fourteen 
weeks  in  the  engineering  trades.  The 
lockout  originally  affected  some  three- 
quarters  of  a million  workers. 

An  official  announcement  says  ar- 
rangements have  been  made  for  re- 
sumption of  work  immediately  and  em- 
ployment will  be  given  to  members  of 
the  union  as  quickly  as  factory  ar- 
rangements allow. 

American  Machines  Exhib- 
ited at  Brussels  Fair 

Among  the  machine  tools  exhibited  at 
the  recent  Brussels  Fair  were  the  fol- 
lowing American  makes : Pratt  & Whit- 
ney Co.,  Hartford,  Conn.;  R.  K.  LeBIond 
Machine  Tool  Co.,  Cincinnati,  Ohio; 
Dauber-Kratseh  Co.,  Oshkosh,  Wis.; 
Chas.  G.  Allen  Co.,  Barre,  Mass.;  Nor- 
ton Co.,  Worcester,  Mass.;  Heald  Ma- 
chine Co.,  Worcester,  Mass.;  Stock- 
bridge  Machine  Co.,  Worcester,  Mass. 
These  tools  were  shown  under  belt  by 
Henri  Benedictus,  a Brussels  dealer, 
who  reports  considerable  interest  and 
satisfactory  results. 

He  also  exhibited  Norton  abrasive 
wheels,  Pratt  & Whitney  small  tools 
and  Disston  files. 


Finance  Committee  Still 
Debates  Tariff  Rates 

Yielding  to  objections  voiced  by 
Senator  Jones  of  New  Mexico,  the 
Senate  Finance  Committee  has  acceded 
to  a demand  to  reduce  the  duty  on 
steam  engines  and  steam  locomotives 
from  20  to  15  per  cent.  Senator  Jones 
referred  to  this  duty  as  a “colossal” 
mistake,  because  of  the  size  of  the 
articles  and  the  extent  of  the  industry. 
He  referred  to  the  stupendous  produc- 
tion' of  steam  engines  and  locomotives 
in  this  country. 

Senator  Jones  and  others  also  criti- 
cised the  duty  on  sewing  machines. 
Senator  McCumber  admitted  that  sew- 
ing machines  did  not  need  protective 
duties,  but  pointed  out  that  without  the’' 
duty  the  articles  could  be  manufac- 
tured abroad  and  shipped  and  sold,  in  - 
this  country  cheaper  than  the  cost  of 
American  manufacture. 

Senator  Simmons  opposed  the  25  per 
cent  duty  on  sewing  machines,  and 
favored  their  free  importation.  Sena- 
tor Underwood  also  opposed  the  duty, 
declaring  that  the  Singer  Sewing  Ma- 
chine Co.  and  the  National  Cash  Regis- 
ter Co.,  are  trusts  controlling  the  mar- 
kets here  and  abroad. 

Senator  Stanley  referred  to  the  fail- 
ure of  Congress  to  pass  his  bill  to 
amend  the  patent  laws  to  protect 
American  patent  rights  growing  out  of 
resumption  of  the  patent  treaty  with 
Germany.  He  said  the  bill  was  not 
passed  because  it  would  endanger 
rights  of  American  patentees  in  Ger- 
many. He  said  the  Singer  Sewing  Ma- 
chine had  opposed  the  bill  because  it 
had  millions  of  capital  in  American 
patents  in  Germany  and  if  the  treaty 
were  not  revived  Germany  would  con- 
trol these  patents.  He  charged  that 
Germans  are  making  sewing  machines 
under  American  patents  by  American 
capital  and  enterprise  in  Germany. 

An  amendment  by  Senator  Jones 
eliminating  the  duty  on  sewing  ma- 
chines was  rejected,  23  to  31.  An- 
other amendment  by  the  Senator  con- 
fining the  40  per  cent  duty  to  sewing 
machines  valued  at  more  than  $75  was 
rejected,  24  to  31. 

An  amendment  by  Senator  Walsh  to 
eliminate  the  duty  of  25  per  cent  on 
cash  registers  was  debated  but  action 
deferred. 

Senator  Stanley  said  that  with  the 
exception  of  steam  engines,  and  va- 
rious electrical  devices,  nothing  had 
contributed  more  to  making  this  coun- 
try the  industrial  master  of  the  world 
than  the  perfection  of  the  open-hearth 
furnace.  This  furnace  had  permitted 
the  use  of  all  ores.  He  opposed  the 
duty  on  fire  brick  on  the  ground  that 
it  would  add  to  the  cost  of  steel  pro- 
duction. 

The  duty  of  25  per  cent  ad  valorem 
on  automobiles,  automobile  bodies, 
chassis,  motorcycles  and  parts,  not  in- 
cluding tires,  as  recommended  by  the 
committee,  was  adopted  in  the  debate. 
The  matter  of  countervailing  duties  to 
meet  higher  duties  imposed  on  Ameri- 
can automobiles  was  passed  970!  for 
Jo  ter  consideration. 


Adjustment  Board  for 
Navy  Yard  Wages 

Representative  Hull,  of  Iowa,  has  in- 
troduced a bill  in  Congress  to  create  a 
board  of  adjustment  which  shall  consti- 
tute a wage  board  and  board  of  ap- 
peals for  employees  of  Navy  Yards  and 
Arsenals.  The  board  would  consist,  of 
twelve  members,  three  appointed  by  the 
Secretary  of  War,  three  by  the  Secre- 
tary of  Navy,  and  six  to  be  chosen  by 
the  civilian  employees.  It  would  estab- 
lish wages  annually  on  the  first  day  of 
January  based  on  maintenance  of  a 
standard  of  living,  the  relation  between 
wages  and  cost  of  living,  training  and 
skill,  responsibility,  and  the  average 
change  in  per  capita  productivity  of 
-manufacturing  industries  over  the  pre- 
ceding ten  years. 

Germany’s  Auto  Exports 
Decrease  40  Per  Cent 

The  February  exports  of  automotive 
r*oducts  from  Germany,  totaling  684 
p.’.i  senger  cars,  motor  trucks,  and 
chassis,  decreased  nearly  40  per  cent, 
as  compared  with  exports  during  Jan- 
uary, according  to  unofficial  reports  re- 
ceived by  the  automotive  division  of 
the  Department  of  Commerce.  The  to- 
tal exports  of  cars  and  chassis  for  the 
first  two  months  of  1922  amounted  to 
1,775.  Of  the  February  shipments,  the 
Netherlands  took  30  per  cent,  Belgium 
14  per  cent,  Spain  8 per  cent,  Swit- 
zerland 4 per  cent,  Denmark  4 per 
cent,  Sweden  4 per  cent,  France  2 per 
cent,  Great  Britain  2 per  cent,  and 
Austria  2 per  cent. 

Fabricated  Steel  Sales 
Fall  in  May 

Sales  of  fabricated  structural  steel 
daring  May  amounted  to  82  per  cent 
of  fabricating  capacity,  according  to 
reports  made  to  the  Department  of 
Commerce  by  firms  comprising  70  per 
cent  of  the  fabricating  capacity  of  the 
United  States.  The  May  business  re- 
ported by  eighty-two  firms,  having  a 
capacity  of  130,600  tons,  totaled  106,- 
620  tons,  as  against  April  sales  of 
these  same  firms  amounting  to  121,211 
tons,  or  93  per  cent  of  capacity. 

Total  sales  throughout  the  United 
States,  based  on  the  reported  per- 
centage and  a total  capacity  of  180,000 
tons,  amounted  to  146,900  tons  in  May, 
while  revised  figures  for  April  give  a 
total  of  165,900  tons.  The  April  figures 
are  based  on  reports  from  eighty-seven 
firms,  having  a total  capacity  of  132,- 
600  tons,  whose  sales  amounted  to 
122,198  tons,  or  at  the  rate  of  92  per 
cent  of  capacity. 

War  Surplus  Sales 

The  War  Department  reports  that 
up  to  May  15  a total  of  $228,397,352  of 
surplus  supplies  of  the  Ordnance  De- 
partment were  sold  or  transferred  to 
other  Government  departments,  which 
was  33  per  cent  of  the  original  cost 
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Business  Conditions  m Germany 


The  situation  of  the  German  indus- 
try presents  no  apparent  difference  to 
that  of  last  month.  Production  con- 
tinues with  undiminished  intensity,  and 
the  amount  of  orders  in  hand  is  suf- 
ficient to  save  most  manufacturers  from 
worry  almost  over  the  rest  of  the  year. 
The  unhealthy  inside  conditions  are, 
however,  becoming  more  and  more  pro- 
nounced. Moreover,  a material  change 
in  the  state  of  the  market,  the  begin- 
ning of  which  could  be  noticed  some 
time  ago,  is  steadily  gaining  in  dimen- 
sions. Although  the  demand  along  the 
chain  of  consumers  shows  no  slackening 
in  its  middle  stages,  it  has  weakened 
considerably  at  the  ends.  The  buying 
traze  of  the  ultimate  consumers  has 
subsided,  and  the  relations  between 
them  and  sellers  have  become  rather 
strained.  People,  inspired  by  the  op- 
timism of  the  daily  press  with  regard 
to  the  great  political  problems  pending, 
are  of  the  opinion  that  the  upward  rush 
of  prices  has  reached  its  climax  and 
that  even  a reverse  may  be  expected. 
Such  expectations  are  chiefly  based 
upon  hopes  for  a large  international 
loan  to  Germany,  with  a decided  im» 
provement  of  the  mark  to  follow. 
Kindred  hopes  were  entertained  with  re- 
gard to  the  Genoa  Conference. 

Prices  Out  op  Reach 

Of  the  expected  break  in  the  move- 
ment of  prices  nothing  can  be  seen  yet. 
The  rise  in  prices  of  the  basic  prod- 
ucts has  not  had  time  to  take  effect 
upon  finished  products.  The  finished 
article  has,  of  course,  to  bear  the  price 
increments  which  its  component  parts 
accumulate  during  the  course  of  produc- 
tion, and  for  this  reason  it  seems  rather 
idle  to  speculate  on  a stoppage.  The 
fact  remains  that  present  prices  have 
surpassed  the  purchasing  power  of  the 
great  mass  of  consumers,  which  alone 
is  sufficient  to  cause  a strong  reaction 
upon  the  market.  Coal,  for  instance, 
has  reached  a price  level  which  makes  it 
almost  impossible  for  the  salaried  pop- 
ulation to  pay  for  the  house  fuel.  Re- 
lations between  the  income  of  the  popu- 
lation and  prices  are  already  seriously 
disturbed.  Balance  can  only  be  restored 
by  raising  the  income,  which  remedy 
would  be  of  a transitory  character  only, 
as  it  would  add  new  impetus  to  the 
movement  of  prices.  Wholesale  prices 
have  now,  according  to  index  figures, 
arrived  at  50  times  the  pre-war  level, 
whereas  the  income  has  only  increased 
by  about  30  times  in  the  case  of  man- 
ual laborers,  and  20  times  in  that  of 
clerical  workers.  Living  costs  have 
risen  from  20  to  30  times  above  pre- 
war level,  which  appears  to  conform 
to  the  level  of  wages,  whereby  it  has  to 
be  considered  that  these  figures  are 
drawn  up  in  a rather  doubtful  way, 
evidently  founded  upon  a much  lower 
standard  of  living  than  in  pre-war 
times.  The  other  alternative  for  re- 
storing the  economic  balance  is  a fur- 
ther drop  of  the  exchange  rate,  which 
is  at  present  kept  in  check  by  some  un- 
seen forces,  helped  by  the  hopes  al- 
ready mentioned. 

These  hopes,  although  pronounced  in 
the  upper  classes,  are  insufficient  to 
keep  _ in  check  the  discontent  of  the 
working  population.  The  strike  fever  is 
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growing  perceptibly.  It  would  prob- 
ably have  accumulated  greater  force  if 
wages  in  all  groups  of  workmen  were  on 
the  same  level.  The  disparity  prevail- 
ing prevents  concerted  action,  thereby 
depriving  the  latent  conflict  of  its 
kneenness. 

While  in  North  Germany  the  48-hour 
week  is  in  force  universally,  the  work- 
ing time  in  South  Germany  is  restricted 
to  46  hours  per  week.  The  South  Ger- 
man manufacturers,  being  somewhat 
handicapped  by  this  disparity,  have 
tried  to  persuade  the  workmen  to  con- 
form with  conditions  in  North  Germany. 
This  is  strictly  within  the  demobilizing 
ordinances  limiting  the  working  time  to 
8 hours  per  day.  Still  the  workmen  are 
opposing  any  increase  of  their  working 
time  as  a matter  of  principle,  on  the 
ground  that  it  would  prejudice  their 
position  and  declaring  that  one  conces- 
-rAton  on  their  side  would  lead  to  further 
attelnpts  on  the  side  of  the  employers. 

Jhis  contention  they  are  not  quite 
sincere,  as  they  are  open  to  agree  if 
wages  are  increased.  The  extent  of  the 
increase  demanded,  100  per  cent,  puts 
«uch  a solution  of  the  difficulty  out  of 
. the  question,  and  makes  it  clear  that  the 
Workmen  have  no  wish  to  accommodate 
the- manufacturers.  A compromise  by 
the  latter  of  47  hours  a week  was  re- 
fused. 

The  arbitration  courts,  which  took 
the  matter  in  hand  after  direct  negotia- 
tions between  employers  and  workmen 
arrived  at  a deadlock,  decided  in  favor 
of  the  48-hour  week.  Their  finding  was, 
however,  not  accepted  by  the  workmen, 
whereupon  they  went  on  strike  in  most 
cases,  followed  by  lockouts  in  others. 
All  persuasion  used  upon  the  workmen, 
appealing  to  their  commonsense  and 
public  spirit,  was  wasted.  The  large 
metal  industry  of  South  Germany  laid 
idle  for  many  weeks.  The  whole  South 
German  machine  building  and  motor 
car  industry  which  is  manufacturing 
for  export  to  a large  degree,  and  there- 
fore is  a factor  of  national  importance, 
was  affected.  The  loss  resulting  there- 
from to  the  country  as  a whole  was 
very  large. 

Labor  Will  Not  Concede 

Much  more  alarming  than  this  direct 
loss  is  the  aspect  the  strike  opens  upon 
the  labor  problem.  If  the  workmen  are 
not  amenable  to  reason  in  a trifling  case 
like  this,  it  is  clear  what  attitude  they 
would  take  if  they  were  required  to 
make  serious  concessions  in  the  direc- 
tion of  the  old  order  of  things.  They 
are  making  it  quite  evident  that  they 
are  determined  not  to  retreat  a single 
step  from  the  strongholds  of  their  pres- 
ent position  no  matter  how  the  country 
fares.  The  South  German  strike  which 
ended  in  a retreat  of  the  manufacturers, 
barely  veiled  behind  a very  lame  com- 
promise, may  well  be  considered  as  a 
test  piece  of  the  great  labor  battle 
which  is  ever  looming  up  darkly  on  the 
horizon.  The  gulf  between  the  work- 
men and  manufacturers  is  indeed  not 
over  the  question  of  wages  but  over 
the  conflict  between  socialism  and  the 
exigencies  of  production.  The  two  are 
at  present  strongly  opposed,  with  no 
hope  in  view  of  reconcilement.  At  no 
other  time  since  the  revolution  is  the 


necessity  of  higher  efficiency  and  in- 
creased production  more  clearly  put  in 
relief  than  at  the  present  time,  which 
shows  how  far  the  productive  capacity 
of  Germany  is  reduced.  Expansion  can 
only  come  from  an  increase  of  manual 
labor  and  a higher  efficiency  of  mechan- 
ical labor.  The  great  dilemma  of  the 
country  is  that  the  one  is  withheld  on 
the  ground  of  socialistic  theories,  and 
the  other  cannot  be  supplied  for  lack 
of  means. 

In  the  latter  respect  the  present  time 
also  is  an  eye-opener.  In  the  business 
reports  coming  in  from  all  parts  of  the 
country  the  most  prominent  feature  has 
lately  become  the  lack  of  working  cap- 
ital. The  changed  attitude  of  the  money 
market  towards  the  calls  of  industry 
has  become  strongly  marked.  New  cap- 
ital issues  which  only  a few  months  ago 
were  readily  absorbed  are  falling  flat, 
and  the  investors  show  disinclination  to 
take  up  any  more  stock,  even  at  or 
near  par  value. 

Capital  Tied  Up 

The  population,  has  for  some  time 
been  groping  in  the  dark  for  a solution 
of  this  unexpected  development  which 
is  strongly  reflected  by  the  attitude  of 
the  stock  exchange,  even  toward  the 
most  favorable  stock.  The  explanation 
is  now  outlining  itself  more  clearly.  In 
the  course  of  the  present  boom,  with 
the  enormous  rise  in  prices  accompany- 
ing it,  an.  ever  increasing  part  of  the 
national  capital  has  become  tied  up  in 
manufacturing  deals.  It  was  estimated 
some  time  last  year  that  the  capital 
actually  “working"  in  industry,  and 
therefore  out  of  circulation,  is  50  billion 
paper  marks.  When  considering  that 
prices  since  then  have  more  than 
doubled,  and  at  the  same  time  the  speed 
of  turnover  has  become  delayed  in  al- 
most the  same  proportions  by  the  clog- 
ging of  the  economic  machinery,  it  is 
clear  what  a large  increase  of  tied  up 
capital  has  taken  place,  which  probably 
has  assumed  a size  forming  the  larger 
part  of  the  whole  floating  debt  of  the 
country.  It  is  rumored  that  potential 
forces  are  at  work  to  stem  the  inflation 
of  German  currency,  but  inflation  is 
still  going  on. 

The  German  industry  has  now  com- 
menced to  realize  how  poor  it  has  be- 
come in  spite  of  appearances.  In  for- 
eign countries  this  is  not  realized  yet, 
rumors  of  enterprises  like  those  of 
Stinnes  still  upholding  the  belief  of  un- 
told riches,  ft  is  an  open  secret  that 
many  business  men,  who  kept  funds  in 
foreign  countries,  have  had  to  withdraw 
them.  In  place  of  a flight  of  capital  out 
of  the  country,  the  reverse  is  now  tak- 
ing place.  If  German  industry  were 
called  upon  today  to  supply  the  billion 
gold  marks  proudly  offered  only  six 
months  ago  as  a loan  to  the  govern- 
ment, it  could  truthfully  point  to  empty 
pockets. 

As  an  illustration  to  what  extent  even 
the  largest  firms  have  had  to  make  con- 
cessions in  order  to  obtain  fresh  capital 
may  be  mentioned  the  case  of  the  lead- 
ing incandescent  lamp  manufacturer, 
the  Osram  Company,  a combine  of  the 
foremost  electrical  firms  in  Germany. 
This  firm  recently  floated  an  issue  of  a 
new  type  of  bond  which,  besides  the 
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fixed  interest,  carries  a dividend  to  a 
certain  limit. 

The  natural  result  of  such  condi- 
tions is  that  the  industry  is  running 
dangerously  short  of  raw  materials, 
especially  of  the  more  expensive  kinds. 
Even  the  supply  of  iron  is  entirely  in- 
sufficient at  the  present  rate  of  con- 
sumption. The  high-handed  action  of 
one  of  the  largest  German  dealers  in 
iron  and  steel  products,  who  canceled  all 
orders  placed  at  lower  than  present 
prices,  is  an  illustration  of  this  fact, 
especially  as  it  is  known  that  the  dealer 
is  the  selling  agent  of  several  of  the 
leading  German  steel  works,  and  closely 
linked  with  them  financially.  Such  of- 
fences against  good  faith  are  entirely 
unsupported  by  law,  and  have  indeed 
been  condemned  often  in  courts  and  by 
public  opinion. 

With  regard  to  the  situation  in  the 
iron,  steel  and  machinery  building  in- 
dustries, the  following  can  be  said: 
Complaints  from  all  sides  with  regard 
to  insufficient  coal  supply  have  become 
more  and  more  virulent.  The  steel 
works  are  handicapped  hy  line  scarcity 
of  the  grades  required,  and  Hta  foun- 
dries are  complaining  of  lack  of  foun- 
dry coke.  The  situation  is  greatly 
strained,  but  the  difficulty  is  chiefly 
caused  by  the  dwindled  reserves  of  pig 
iron  and  scrap.  In  spite  of  the  lately 
improved,  output  of  coal  and  coke,  the 
blast  fumace3  are  unable  to  produce  the 
increased  quantity  of  pig  iron  required. 
The  consequence  is  that  considerable 
quantities  have  to  be  imported..  Man- 
ufacturers declare  that  these  imports 
necessarily  tend  to  increase  the  cost, 
which  is  a strong  exaggeration  of  facts. 

From  the  small  tool  industry  it  is 
reported  that  although  new  orders  are 
still  freely  given,  the  business  boom 
seems  to  have  passed  its  climax.  The 
prices  of  files,  saws,  drills  and  other 
tools  have  in  many  cases  already 
reached  the  world  market  level,  and  for 
this  reason  the  export  business  has 
slackened  perceptibly. 

A Decline  Expected 

Employment  in.  the  machine  build- 
ing industry  continues  to  be  satisfac- 
tory, but  a decline  of  business  is  soon 
expected.  In  certain  parts  of  the  coun- 
try, chiefly  Rhineland,  an  actual  de- 
cline had  already  set  in  by  the  end  of 
April,  which  is  evidenced  by  consid- 
erable shortening  of  delivery  times. 
Cost  of  production  is  still  increasing  in 
an  alarming  degree  with  no  stoppage 
in  sight.  The  recent  increase  of  prices 
of  castings  is  nearly  one-third,  and 
further  rises  are  expected. 

Locomotive  and  railroad  car  works 
have  now  received  state  orders  which, 
although  only  half  of  last  year’s  size, 
are  sufficient  to  keep  them  well  em- 
ployed for  the  rest  of  the  year.  The 
Railroad  Administration  has  in  this 
case,  for  the  first  time  in  its  history, 
had  to  concede  sliding  prices.  The  for- 
eign business  of  this  industry  is  visibly 
declining  The  times  when  it  could 
draw  profits  with  full  hands  out  of  the 
disparity  between  the  value  of  the 
mark  abroad  and  in  Germany  are  past. 
In  several  cases  tenders  have  lately 
been  underbid  by  foreign  competitors, 
chiefly  English  and  Belgian. 

Business  in  the  machine  tool  indus- 
try is  brisk,  although  a considerable 
break  in  the  upward  curve  of  employ- 
ment can  be  noticed.  The  machine 
tool  trade,  which  is  as  a rule  in  a bet- 
ter position  to  feel  the  pulse  of  the 
market,  is  exercising  again  consider- 


able caution  with  regard  to  placing  new 
orders.  The  leading  works,  which  in 
the  majority  sell  to  consumers  direct, 
notice  little  difference,  but  manufac- 
turers selling  chiefly  to  the  trade  corn- 
lain  of  a perceptible  slackening  of 
usiness.  Standard  tools,  which  for  a 
time  have  enjoyed  a demand  no  less 
brisk  than  that  for  single  purpose  ma- 
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equivalent  in  gold  marks  at  the  aver- 
age exchange  rate  of  March  consti- 
tutes a further  drop,  the  prices  only 
averaging  400  gold  marks  to  the  ton, 
or  40  per  cent  of  the  pre-war  average. 
The  exports  of  the  chief  lines  of  the 
machine  building  industry  during  the 
first  three  months  of  the  year  are 
given  here: 

Value  in  Million  Ratio  t* 
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chines,  are  again  losing  ground  stead- 
ily. A change  in  the  demand  for  spe- 
cialized tools  is  not  noticeable  yet,  but 
it  is  felt  that  the  attitude  of  the  buy- 
ers has  changed  in  this  respect  also. 
The  buyers,  who  quite  recently  have 
hardly  looked  upon  prices — quick  de- 
livery being  the  first  consideration,  are 
now  commencing  to  haggle,  exhibiting 
strong  objection  to  sliding  prices.  In- 
quiries are  still  received  m even  in- 
creased numbers  but  the  percentage  of 
orders  realized  therefrom  is  diminish- 
ing. 

Prices  of  tools  are  still  rising.  The 
Association  of  German  Machine  Tool 
Builders  gives  for  each  month  direc- 
tions for  the  fixation  of  prices,  which 
may  be  seen  from  the  following  fig- 
ures indicating  the  percentage  of  in- 
creases over  the  November  prices  for 
each  consecutive  month: 


December 34  percent 

January  40  percent 

February  54  percent 

March 701  per  cent 

April 1004  per  cent 

May  120  percent 

The  prices  in  force  in  November 

were  from  15  to  30  times  pre-war  level, 
according  to  size  and  quality.  At  pres- 
ent the  actual  sale  prices  vary  from  35 
to  70  times  the  pre-war  prices.  The 
margin  between  export  and  domestic 
prices  has  almost  disappeared,  and  a 
number  of  tools  have  at  the  present 
rate  of  exchange  already  reached  pre- 
war level.  There  is  not  the  least  likeli- 
hood of  a stoppage.  Information  re- 
ceived coincides  in  the  belief  that  fur- 
ther increases  of  at  least  20  per  cent 
will  be  required  during  the  coming 
months,  as  the  recent  increase  in  the 
prices  of  coal,  material,  freight  and 
wages,  which  cannot  yet  be  gaged  in 
all  its  consequences,  is  not  being  taken 
care  of  by  the  present  sale  prices.  If 
the  exchange  rate  were  arrested  even 
at  the  present  stage,  times  for  imports 
would  not  seem  to  be  far  away,  and  a 
number  of  dealers  are  already  figuring 
on  American  machinery. 

The  upward  movement  of  prices  can 
of  course  not  fail  to  exercise  a strong 
influence  on  the  export  business  of  the 
machine  building  industry.  Cancella- 
tions of  foreign  orders  are  already  re- 
ceived in  alarming  numbers.  It  ap- 
pears that  many  foreign  buyers  are 
trying  to  scramble  out  of  contracts 
wherever  they  offer  a loophole.  The 
decrease  of  the  machine  tool  exports 
from  7,336  tons  in  February  to  6,852 
tons  in  March  is  in  all  probability  al- 
ready an  indication  of  changed  condi- 
tions. It  is  peculiar  to  note  that  while 
the  returns  in  paper  marks  for  the 
March  exports  snow  an  increase  of  six 
million  over  those  of  February  in  spite 
of  their  diminished  quantity,  their 


As  can  be  seen,  the  machine  tool  ex- 
ports are  considerably  higher  than  in 
1913.  This  may  in  some  measure  be 
due  to  different  calculation,  wood  work- 
ing machinery  evidently  being  included 
in  machine  tools. 

The  total  of  the  machinery  exports 
from  January  to  March  in  1922  was 
112,190  metric  tons,  which  compares 
favorably  with  that  of  the  same  pe- 
riod of  1913,  the  latter  being  129,624 
tons. 

While  the  boom  is  apparently  still  in 
full  swing,  the  leaders  of  industry 
have  lately  commenced  to  foreshadow 
serious  times  ahead.  A gloomy  view 
to  this  effect  formed  the  keynote  of 
a speech  recently  made  by  Stinnes, 
supported  by  the  speakers  at  the  an- 
nual meeting  of  the  National  Associa- 
tion of  German  Industry,  and  that  of 
the  Machine  Building  Industry.  On 
what  ground  that  view  was  based  was 
pronounced  in  no  case,  leaving  it  open 
for  each  individual  to  speculate  upon. 
Sinister  events  are  darkly  hinted  at, 
adding  to  the  spirit  of  uncertainty  al- 
ready prevailing.  Whatever  they  are, 
one  thing  is  clear,  that  prices  have 
broken  all  bounds,  and  that  the  care- 
fully preserved  control  of  prices  is 
failing  for  the  first  time  since  the  revo- 
lution. The  upward  rush  of  prices  has 
carried  business  already  to  the  thresh- 
hold  of  the  alternative,  either  of  a 
speedy  collapse  or  a further  downslide 
of  the  mark.  If  the  latter  is  stemmed, 
which  the  country  is  led  to  believe  is 
possible,  a reverse  will  set  in,  leading 
straightway  to  great  labor  disputes. 

In  leading  quarters  there  is  hardly 
any  illusion  left  with  regard  to  the 
seriousness  of  the  present  situation, 
and  it  can  be  said  that  the  hopes  at 
first  based  upon  Russia  as  a probable 
saviour  of  the  situation  have  by  sober 
reflection  diminished  into  insignifi- 
cance. Considering  the  stringency  of 
money  already  dwelt  upon,  there  is  no 
chance  of  Russian  business  developing 
to  a degree  which  could  offer  any  com- 
pensation for  losses  in  other  markets. 
Efforts  are  made  to  further  this  busi- 
ness, and  an  exhibition!  of  German 
products — chiefly  machinery — in  Russia 
may  be  mentioned  in  this  connection. 
The  question  of  financing,  over  which 
so  much  hopeful  looking  business  has 
already  broken  down,  is  a drawback  to 
all  such  endeavors.  German  agents 
are  traveling  all  over  Russia  in  the 
hope  of  picking  up  business  or  con- 
cessions, but  the  attitude  of  the 
business  world  as  a whole  towards 
Russia  is  very  skeptical,  to  say  the 
least,  and  unless  Russia  finds  an 
outlet  herself  out  of  her  difficulties, 
it  cannot  be  seen  how  the  two  coun- 
tries could  profit  mutually  from  the 
economic  relations  they  have  now  en- 
tered into. 
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The  New  York  Stock  market  had  a 
fainting  spell  last  week.  The  other 
speculative  markets  broke  slightly  in 
sympathy.  Cotton,  grain,  hog  products, 
sugar  and  coffee  all  declined  more  or 
less  but-  the  losses  were  partially  or 
entirely  recovered  when  it  came  to  be 
understood  that  there  was  nothing  seri- 
ously wrong  with  the  security  markets 
and  that  the  slight  derangement  there 
was  probably  due  to  a mild  attack  of 
indigestion  induced  by  over  eating.  But 
when  a reaction  is  overdue  it  only  needs 
a trifle,  real  or  imagined,  to  precipitate 
it,  and  now  that  the  nausea  and  vom- 
iting are  over  with,  a recovery  of 
strength  and  confidence  is  definitely 
indicated. 

This  statement  is  based  not  only 
upon  a careful  investigation  of  the  rec- 
ord but  upon  what  I saw  and  heard  as 
I visited  some  of  the  more  important 
cities  of  the  Middle-west  last  week. 
Almost  everywhere  the  demand  from 
the  agricultural  regions  is  excellent. 
The. sales  of  the  mailorder  houses  are 
increasing ' rapidly  and  the  jobbers 
report  an  excellent  trade.  Bank  clear- 
ings are -increasing  almost  everywhere 
and  constant  buying  is  necessary  to 
replenish  the  depleted  stocks.  Dry 
goods,  shoes  and  staple  goods  of  nearly 
every  description  are  readily  salable 
and  there  is  a distinct  and  significant 
improvement  in  the  inquiry  for  farm 
implements  and  machinery. 

A shortage  of  labor,  especially  farm 
hands,  is  generally  reported.  Some 
employers  attribute  itf  to  the  law  re- 
stricting emigration,  but  it  is  fun- 
damentally due  to  the  abundant  credit 
which  has  made  it  possible  to  float  the 
large  bond  issues  whose  proceeds  are 
now  being  spent  in  improvements  that 
employ  thousands  of  men.  In  Cleve- 
land, for  instance,  work  has  just  been 
started  upon  the  long  promised  railway 
station.  It  will  cost  $58,000,000,  most 
of  which  will  be  paid  out  m wages.  The 
railways  are  planning  much  other  work 
that  will  cost  millions,  and  hundreds  of 
millions  will  be  spent  in  roads  and 
municipal  improvements,  the  money  for 
which  has  been  provided  through  bond 
sales. 

These  disbursements  are  at  the  bot- 
tom of  the  country-wide  prosperity  that 
is  obvious,  and  while  it  may  be  slightly 
affected  if  wheat  does  not  recover  some 
of  the  recent  decline,  I was  surprised 
to  hear  some  large  farmers  admit  that 
with  a good  crop  they  could  make 
money  on  “dollar  wheat.” 

Prices  for  iron  and  steel  are  tending 
upward.  Zinc  and  lead  are  also  higher, 
but  the  demand  for  copper  is  still  freely 
suplied  at  between  133  and  14  cents. 
Optimism  and  activity  are  still  reported 
in  the  motor  industry. 

The  slight  decline  in  sugar  that 
occurred  while  the  stock  market  was 
breaking  has  been  entirely  recovered 
and  the  indications  still  favor  much 
higher  prices. 

Silk  is  steady.  Wool  and  woolen 
goods  are  firmer,  and  the  cotton  trade 


was  supplied  with  a very  bullish  argu- 
ment in  the  consumption  report  for 
May,  which  shows  that  the  American 
mills  took  495,674  bales  in  that  month 
and  that  the  total  of  consumption  and 
exports  for  the  year  ending  July  31 
will  probably  exceed  12,000,000  bales. 

Rubber  is  firmer  upon  a cable  from 
Java  saying  that  the  Dutch  growers 
will  probably  agree  to  limit  the  output, 
and  a further  advance  in  both  hard  and 
softwood  lumber  is  another  significant 
straw  in  the  current  of  prices. 

The  New  England  textile  strike  is 
practically  ended  as  the  operatives  are 
rapidly  returning  to  work. 

Our  foreign  trade  figures  for  May 
show  exports  valued  at  $308,000,000 
and  imports  worth  $254,000,000.  As 
compared  with  last  year  there  is  a 
decrease  of  $21,000,000  in  exports  and 
an  increase  of  $50,000,000  in  imports, 
which  have  probably  been  accelerated 
by  the  pending  tariff  bill.  The  figures 
are  not  especially  significant  otherwise. 

The  money  market  continues  easy. 
The  New  York  banks  have  reduced  the 
rates  paid  on  balances  and  bankers 
acceptances  have  sold  as  low  as  21  per 
cent,  while  the  going  rate  on  commer- 
cial paper  is  4 per  cent.  The  weekly 
statement  of  the  Federal  Reserve  Sys- 
tem shows  no  important  changes.  The 
Bank  of  England  has  reduced  its  rate 
to  34  per  cent  and  call  money  in  Lon- 
don is  lending  at  from  1 to  2 per  cent. 

Lloyd  George  and  J.  P.  Morgan  have 
had  a conference  about  the  abandoned 
German  loan,  and  unless  the  former 
has  lost  his  persuasiveness  and  the 
latter  his  influence  the  issue  of  a loan 
that  will  work  the  financial  rehabilita- 
tion of  Europe  is  a question  of  only  a 
few  months.  The  first  meeting  of  the 
Hague  conference  was  held  last  Thurs- 
day. Nothing  being  expected  of  it, 
something  may  be  accomplished. 

The  market  for  sterling  and.  francs 
has  recovered  the  decline  which  fol- 
lowed the  adjournment  of  the  bankers' 
conference,  and  even  marks  are  slightly 
higher  despite  a report  which  puts  the 
outstanding  circulation  on  June  7 at 
154,914,880,000  marks. 

Other  foreign  developments  are  gen- 
erally encouraging.  France  »has  averted 
the  complete  bankruptcy  of  Austria 
by  lending  that  distressed  government 
56,000,000  francs.  Lenin  is  either  dead 
or  paralyzed  and  with  his  passing  the 
peaceful  penetration  of  Russia  by  West- 
ern civilization  is  brought  nearer. 

The  lockout  in  the  British  engineer- 
ing trades  has  been  settled  and  600,000 
men  have  returned  to  work  on  the  em- 
ployers’ terms.  An  East  India  bond 
issue  for  £12,500,000  has  been  suc- 
cessfully underwritten  in  London,  and 
Jugo-Slavia  has  negotiated  a loan  of 
$25,000,000  in  New  York.  The  bonds 
run  for  forty  years  and  go  to  the  pub- 
lic on  a basis  which  yields  8.4  per  cent. 
Trade  throughout  the  British  Empire 
seems  to  be  on  the  mend  and  a boom  is 
reported  from  far  off  Australia. 

Mexico  appears  to  have  agreed  upon 


a settlement  with  her  creditors  as  rep- 
resented by  the  bankers  in  conference 
with  her  finance  minister,  Senor  de  la 
Huerta,  in  New  York,  and  Mexican  se- 
curities have  advanced  sharply.  Cuban 
finances  are  being  rapidly  straightened 
out  under  the  wise  direction  of  General 
Crowder  and  travelers  recently  arriv- 
ing from  Spain  tell  of  a great  indus- 
trial transformation  in  that  romantic 
country.  To  top  all  this  10,000  travelers 
left  New  York  for  Europe  on  the  steam- 
ers sailing  June  10,  and  it  is  now  esti- 
mated that  our  tourists  will  spend  at 
least  $500,000,000  on  the  other  side  the 
Atlantic  during  the  present  summer. 

Coal  Strike  Dangerous 

The  only  shadows  which  darken  this 
bright  outlook  are  the  unsettled  coa! 
strike,  the  assininity  of  Congress  ir 
attempting  with  procrastination  to  fos 
ter  an  absurd  tariff  bill  on  the  country 
and  the  predicted  return  of  the  17  yeai 
locusts  due  this  summer.  These  things 
are  mentioned  in  the  order  • of  • their 
importance.  With  the  assistance  . of  the 
newspapers  the  menace  of  the  tariff  bill 
and  the  locust  will  probably  disappear 
but  the  coal  strike  may  result  in  real 
trouble  next  winter  unless  it  is  soon 
ended.  A cargo  of  Welsh  coal  is  on  its 
way  from  Cardiff  to  New  Bedford,  but 
we  cannot  of  course  rely  upon  im 
ported  coal  for  our  requirements  anc 
some  way  to  start  up  the  Americar 
mines  must  speedily  be  found. 


Carborundum  Takes  Leading 
Role  in  Film  Production 

An  eight-reel  moving  picture  of  the 
production  and  use  of  carborundum  has 
been  produced  by  the  Rothacker  Film 
Manufacturing  Co.,  of  Chicago,  for  the 
Carborundum  Company,  of  Niagara 
Falls.  The  picture  has  been  given  the 
appropriate  title  of  “The  Jewels  of 
Industry.”  The  picture  shows  how 
carborundum  is  produced  at  a tempera- 
ture of  4,000  deg.  F.  and  visualizes 
step  by  step  the  various  processes  by 
which  the  crude  carborundum  is  con- 
verted into  grinding  wheels  and  other 
forms  of  abrasives  to  meet  the  needs  of 
industry. 

The  picture  is  more  than  a story  of 
carborundum;  it  is  virtually  a survey 
of  American  industry.  In  producing 
the  picture  the  film  company  sent 
cameramen  to  fifty-eight  different  in- 
dustries to  obtain  scenes  picturing 
carborundum  on  the  job  in  its  various 
uses.  The  picture  in  its  entirety  is 
eight  reels  but  it  has  been  broken  up 
into  units  to  fit  various  lengths  of 
programs,  and  to  present  features  that 
would  prove  most  interesting  to  dif- 
ferent audiences.  Copies  will  be  placed 
at  the  disposal  of  the  Government  for 
use  in  the  campaign  started  by  Secre- 
tary of  Commerce  Hoover  to  use  movies 
to  create  foreign  markets  for  Americar 
products. 
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American  Railway  Associa- 
tion Conventions  at 
Atlantic  City 


With  everything  their  own  way  on 
the  Million  Dollar  Pier,  and  with  ap- 
parently few  counter  attractions,  the 
Mechanical  Division  and  the  Purchases 
and  Stores  Division  of  the  American 
Railway  Association  held  successful 
conventions  at  Atlantic  City,  June  14 
to  21.  The  attendance  was  large  and 
representative  of  a majority  of  the 
membership.  More  than  four  hundred 
members  of  the  Railway  Supply  Man- 
ufacturers’ Association  had  exhibits, 
approximately  eighty  of  them  being 
exhibits  of  machine  tools  and  small 


tools. 

The  following  is  a list  of  the  ex- 
hibitors of  machine  tools,  small  tools 
and  machine  shop  appliances: 

Air  Seduction  Sales  Co.,  New  York  City. 
Ajax  Manufacturing  Co.,  Cleveland.  Ohio. 
American  Tool  Works  Co..  Cincinnati. 
Ohio.  „ „ 

E.  C.  Atkins  & Co.,  Indianapolis,  Ind. 
Beaudry  A Co.,  Inc.,  Boston,  Mass. 

Chas.  H.  Besly  & Co.,  Chicago,  111. 

Baker  R.  & L.  Co.,  Cleveland,  Ohio. 

Black  & Decker  Manufacturing  Co..  Tow- 
son,  Baltimore,  Md. 

S.  F.  Bowser  A Co.,  Fort  Wayne,  Ind. 

W.  L.  Brubaker  & Bros.  Co.,  New  York 

(Carborundum  Co..  Niagara  Fails,  N.  Y. 
Celfor  Tool  Co.,  Chicago,  I1L 
Chicago  Pneumatic  Tool  Co.,  New  York 
City.  „ _ 

Clark  Tool  Works,  Belmont,  N.  Y. 

Clark  Tructractor  Co.,  Chicago,  HI. 
Cleveland  Pneumatic  Tool  Co.,  Cleveland, 

Cleveland  Steel  Tool  Co.,  Cleveland,  Ohio. 
Cleveland  Twist  Drill  Co..  Cleveland,  Ohio. 
Cochrane-Bly  Co.,  Rochester,  N.  Y. 
Covington  Machine  Co.,  Inc.,  Covington, 
Va. 

Dale  Machinery  Co.,  Inc.,  New  York  City, 
representing  „ _ 

Betts  Machine  Co.,  Rochester  N.  Y. 
Colburn  Machine  Tool  Co.,  Cleveland, 
Ohio. 

Milholland  Machine  Tool  Co.,  Indianap- 
olis, Ind. 

Davis  Boring  Tool  Co.,  St.  Louis,  Mo. 
Davls-Boumonville  Co.,  New  York  City. 
Dayton  Pneumatic  Tool  Co.,  Dayton, 
Ohio. 

Detroit  Twist  Drill  Co.,  Detroit,  Mich. 
Diamond  Machine  Co.,  Providence,  R.  I. 
Henry  Dlsston  A Son,  Inc.,  Phlla.,  Pa. 
Horton  Chuck  Co.,  Windsor  Locks,  Conn. 
Electric  Arc  Cutting  and  Welding  Co., 
N*6Wftrlc  j 

Eiweli-Parker  Electric  Co.,  New  York 
City. 

Walter  H.  Foster  Co,  New  York  City, 
representing 

Ingersoll  Milling  Machine  Co,  Rock- 
ford, 111. 

Electric  Controller  & Manufacturing 
Co.,  New  York  City. 

General  Electric  Co,  Schenectady,  N.  Y. 
G.  A.  Gray  Co.,  Cincinnati,  Ohio. 

Edwin  Harrington,  Son  & Co,  Inc.,  Phlla, 
Pa. 


Hartford  Tap  and  Gauge  Co,  Hartford, 
Conn. 

Heald  Machine  Co,  Worcester,  Mass. 
Hendey  Machine  Co,  Torrington,  Conn. 
Hoggson  & Pettis  Manufacturing  Co, 
New  Haven,  Conn. 

E.  Horton  A Son  Co,  Windsor  Locks, 
Conn. 

Hyatt  Roller  Bearing  Co,  New  York  City. 
Independent  Pneumatic  Tool  Co,  Chicago, 
111. 

Ingersoll-Rand  Co,  New  York  City. 

Wm.  H.  Keller  Inc,  Grand  Haven,  Mich. 
King  Pneumatic  Tool  Co,  Chicago,  111. 
Landis  Machine  Co,  Waynesboro,  Pa. 
Lehman  Machine  Co,  St.  Louis,  Mo. 
Lunkenhetmer  Co,  Cincinnati,  Ohio. 

Mahr  Manufacturing  Co,  Minneapolis, 
Minn. 

Main  Belting  Co,  Phlla,  Pa 
Manning,  Maxwell  A Moore  Inc,  New 
York  City,  representing 

Columbia  Machine  and  Tool  Co,  Hamil- 
ton, Ohio. 

Cone  Automatic  Machine  Co,  Windsor, 
Vt. 

National  Machinery  Co,  Tiffin,  Ohio. 
Putnam  Machine  Co,  Fitchburg,  Mass. 
J.  B.  Snyder  A Son,  Worcester,  Mass. 
Woodward  A Powell,  Worcester,  Mass. 
Metal  and  Thermit  Corporation.  New 
York  City. 


Midvale  Steel  and  Ordnance  Co,  Phlla, 
Pa 

The  Alexander  Mllburn  Co,  Baltimore,  Md. 
Miller  A Crownlngshield,  Greenfield,  Mass. 
Morton  Manufacturing  Co,  Muskegon 
Heights,  Mich. 

Nazel  Engineering  and  Machine  Works, 
Phlla,  Pa 

Newton  Machine  Tool  Works,  Inc,  Phlla, 
Pa. 

Niles-Bement-Fond  Co,  New  York  City, 
representing 

R.  K.  LeBlond  Machine  Tool  Co,  Cin- 
cinnati, Ohio. 

Pond  Machine  Tool  Co,  Plainfield.  N.  J. 
Stockbridge  Shaper  Co,  Worcester, 
Mass. 

R.  D.  Nuttall  Co,  Pittsburgh,  Pa. 

Oxweld  Railroad  Service  Co,  Chicago,  111. 
Peerless  Machine  Co,  Racine,  Wis. 
Henry  Pels  A Co,  Inc,  New  York  City. 
Porter-Richards  Machinery  Co,  Philadel- 
phia, Pa,  representing 

Cincinnati  Iron  and  Steel  Co,  Cincin- 
nati, Ohio. 

Jas.  Clark,  Jr,  Electric  Co,  Louisville, 
Ky. 

Willey  Electric  Tool  Co,  Jeffersonville, 
Ind. 

Production  Machine  Co,  Greenfield,  Mass. 
Racine  Tool  and  Machine  Co,  Racine, 
Wis. 

Reed-Prentice  Co,  Worcester,  Mass. 
Joseph  T.  Ryerson  A Son  Co,  Chicago, 
111,  representing 

Black  Diamond  Saw  and  Machine 
Works,  Natick,  Mass. 
Ryerson-Conradson  Machine  Co,  Chi- 
cago, 111. 

S.  K.  F.  Industries,  Inc,  New  York  City. 
William  Sellers  A Co,  Inc,  Philadelphia 

Pa 

Slmonds  Manufacturing  Co,  Fitchburg, 
Masa 

Southwark  Foundry  and  Machine  Co, 
Phlla,  Pa 

Standard  Electric  Crane  and  Hoist  Co, 
Phila,  Pa. 

Swind  Machinery  Co,  Philadelphia  Pa, 
representing 

Baker  Bros,  Toledo.  Ohio. 

Bradford  Machine  Tool  Co,  Cincinnati, 
Ohio. 

Fosdlck  Machine  Tool  Co,  Cincinnati, 
Ohio. 

Torchweld  Equipment  Co,  Chicago,  111. 
H.  B.  Underwood  Corporation,  Phila,  Pa. 
U.  S.  Light  and  Heat  Corporation, 
Niagara  Falls,  N.  Y. 

Universal  Boring  Machine  Co,  Hudson. 
Mass. 

Walworth  Manufacturing  Co,  Boston, 
Mass. 

Wayne  Tool  Manufacturing  Co,  Waynes- 
boro, Pa. 

F.  O.  Wells  Co,  Greenfield,  Mass. 
Williams  Tool  Corporation,  Erie,  Pa. 
Wright  Manufacturing  Co,  Lisbon,  Ohio. 
Yale  A Towne  Manufacturing  Co,  Stam- 
ford, Conn. 


The  American  Machine  Products  Go, 
Eighteenth  and  Howard  Sts,  Detroit, 
Mich,  has  been  reorganized  under  the 
name  of  the  Ampco  Twist  Drill  and 
Tool  Co.  The  officers  of  the  company 
are:  Earl  A.  Munger,  president:  E. 
A.  Wilson,  vice-president;  Chester  P. 
O’Hara,  secretary-treasurer.  The  com- 
pany is  marketing  a complete  line  of 
standard  tools,  including  twist  drills, 
reamers,  cutters,  gages,  and  similar 
tools. 

The  Cole  Cylinder  Grinding  Co, 
South  Bend,  Ind,  has  been  organized 
to  manufacture  cylinder  grinding  ma- 
chinery. The  company  has  a capital 
stock  of  $25,000  and  is  composed  of 
George  W.  Cole,  Fred  A.  Bryan  and 
Hugh  B.  McVicker,  all  of  South  Bend. 

The  Kesselkalb  Machine  Co,  Balti- 
more, Md,  has  opened  a machine  shop 
at  2,578  Hollins  St,  that  city,  to  do  bor- 
ing and  repair  work  on  automobile  en- 
gines. 

The  Harley-Davidson  Motor  Co,  of 
Milwaukee,  Wis,  has  won  its  case  in 
the  Supreme  Court.  That  court  directs 
the  Circuit  Court  of  Appeals  for  the 
Third  District  to  decide  the  appeal  pre- 
sented in  the  suit  for  infringement  of 


letters  patent  relating  to  clutches  for 
motorcycles  brought  by  the  Eclipse 
Machine  Co. 

The  Black  & Decker  Manufacturing 
Co,  Baltimore,  Md,  has  established  a 
new  Detroit  office  in  the  General  Motors 
Bldg.  C.  G.  Odell,  assistant  to  presi- 
dent, will  be  in  charge. 

Edward  Mills,  of  Midland,  Mich,  and 
Samuel  Fair,  of  Saginaw,  are  organiz- 
ing a company  to  operate  the  plant  of 
the  Cooley  Castings  Co.  in  Saginaw. 
New  equipment  will  be  installed  and  it 
is  planned  to  commence  production  dur- 
ing July. 

The  Wilart  Instrument  Co,  New 
Rochelle,  N.  Y,  has  arranged  for  an 
increase  in  capital  from  $100,000,  to 
$1,000,000,  for  general  expansion. 

The  Sharon  Steel  Hoop  Co,  Sharon, 
Pa,  has  called  a meeting  of  stockhold- 
ers to  approve  an  increase  in  capital 
stock  from  $15,000,000  to  $20,000,000,  a 
portion  of  the  proceeds  to  be  used  for 
expansion. 

The  Powell  Iron  Works,  270  Sutter 
Ave,  Brooklyn,  now  operating  a local 
plant,  has  incorporated  with  a nominal 
capital  of  $10,000,  for  proposed  general 
increase  in  operations.  The  new  com- 
pany is  headed  by  S.  Powell  and  A. 
Farber. 

The  Murphy  Iron  Works,  foot  of 
Walker  St,  Detroit,  Mich,  has  arranged 
for  an  increase  in  capital  to  $400,000 
for  increased  operations. 

The  Reo  Motor  Car  Co,  Lansing, 
Mich,  has  adopted  a ten-hour  day,  five- 
day  week  schedule  at  its  plant  in  the 
nature  of  an  experiment,  and  four  weeks 
operation  has  brought  very  satisfactory 
results.  A daily  production  of  130 
automobiles  is  being  maintained. 

The  Blackman  Talking  Machine  Co, 
Hornell,  N.  Y,  manufacturer  of  talking 
machines  and  parts,  has  filed  notice  of 
increase  in  capital  from  $200,000  to 
$1,000,000  for  general  expansion. 

The  Hudson  Machinery  Corporation, 
515  Greenwich  St,  New  York,  will 
operate  in  the  future  under  the  name 
of  Ferguson  & Haas,  Inc. 

The  H.  0.  King  Co,  1,145  Diversey 
St,  Chicago,  111,  machinist,  has  ar- 
ranged for  a change  of  company  name 
to  tne  King  Pneumatic  Tool  Co. 

The  Southwest  Metals  Co,  15  Broad 
St,  New  York,  has  arranged  for  an  in- 
crease in  capital  from  $10,000,000  to 
$12,000,000,  for  proposed  expansion. 

The  Fleming  Machine  Co.  has  been 
incorporated  in  Springfield,  Mass,  to 
manufacture  a set  of  machines  for  au- 
tomotive repair  work.  Details  con- 
cerning these  machines  are  to  be  an- 
nounced soon.  The  products  will  be 
made  in  Springfield,  the  capitalization 
is  $30,000  and  the  incorporators  are 
George  W.  Fleming,  38  Virginia  St, 
Springfield,  and  John  G.  Perman  and 
F.  Julius  Quist,  of  Worcester,  Mass. 

The  Keating  Valve  Co,  Springfield, 
Mass,  has  purchased  thp  Robert  M. 
Keating  Co,  reorganized  the  business, 
and  has  resumed  the  production  of  the 
Keating  flush  valve.  The  new  concern 
has  Henry  L.  Bowles  as  president,  and 
Charles  S.  Vining  as  treasurer  and 
manager. 

The  Lee  Rule  and  Level  Co.  is  being 
established  in  Greenfield,  Mass,  to 
manufacture  a combination  tool  em- 
bracing a rule,  level,  square  and 
straightedge,  under  patents  it  controls. 
It  will  occupy  the  old  factory  of  the 
Waltham  Watch  Co.  in  that  town. 
H.  E.  Lee,  the  inventor,  is  president, 
F.  Anderson  is  vice-president  and 
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treasurer,  and  H.  H.  Hawkins  is  me- 
chanical engineer. 

The  American  Electric  Service  and 
Maintenance  Co.  has  occupied  its  new 
building  in  Springfield,  Mass.,  where  it 
is  equipped  for  rewinding  transformers, 
redesigning  motors  and  other  repair 
work  for  electric  power  and  manufac- 
turing concerns.  Many  contracts  have 
been  booked,  insuring  a heavy  business 
throughout  the  summer. 

Avery  & Saul,  dealers  in  sheet 
metals,  iron,  steel,  etc.,  207  Congress 
St,,  Boston,  Mass.,  has  recently  incor- 
porated the  business  under  the  laws  of 
Massachusetts,  and  under  the  name  of 
Avery  & Saul  Co.  The  capital  stock 
is  $176,000,  and  the  incorporators  are: 
Fred  L.  Avery  and  Paul  F.  Avery,  of 
Winchester,  Mass.;  Arthur  D.  Saul,  of 
Arlington,  Mass. 


Stanley  H.  Bullard,  vice-president 
of  the  Bullard  Machine  Tool  Co.,  Bridge- 
port, Conn.,  has  been  appointed  by  Gov- 
ernor Lake,  of  Connecticut,  as  one  of 
the  members  of  the  commission  from 
that  state  which  will  study  a proposed 
consolidation  of  the  six  New  England 
railroads  into  one  system. 

John  D.  Carmody  has  joined  the 
sales  force  of  the  Weaver  Manufactur- 
ing Co.,  Springfield,  111.  He  will  have 
charge  of  a Middlewestem  district. 

Harry  M.  Wey  has  been  appointed 
manager  of  the  Chicago  district  of  the 
Pittsburgh  Testing  Laboratory  with 
offices  at  1,560  Monadnock  Bldg. 

Robert  R.  Junks,  president  of  Fales 
& Jenks  Machine  Co.,  manufacturer  of 
cotton  machinery,  etc.,  Pawtucket,  R.  I., 
has  been  chosen  on  the  board  of  man- 
agers of  the  new  branch  bank  in  that 
city,  of  the  Rhode  Island  Hospital 
Trust  Company,  of  Providence. 

J.  Milton  Payne,  assistant  treasurer 
of  the  Woonsocket  Machine  and  Press 
Co.,  manufacturer  of  textile  machin- 
ery, Woonsocket,  R.  I.,  has  recently 
been  elected  chairman  of  the  new  board 
of  managers  of  the  new  branch  in  Paw- 
tucket, R.  I.,  of  the  Rhode  Island  Hos- 
pital  Trust  Co.,  of  Providence. 

Henry  J.  Miller  has  been  elected 
president  of  the  Lake  Torpedo  Boat 
Company,  submarine  boat  builders, 
Bridgeport,  Conn.  Mr.  Miller  comes 
from  Elizabeth,  N.  J„  and  is  a brother 
of  the  late  Herbert  S.  Miller,  who  was 
president  of  the  company  up  until  his 
death  a short  time  ago.  Mr.  Miller  is 
also  a member  of  the  board  of  direc- 
tors of  the  company. 

Frederick  D.  Harger  has  resigned 
88  y*ce"Pre8*dent  and  general  manager 
of  the  Mono  Corporation  of  America, 
manufacturers  of  gas  apparatus,  with 
Mfices  in  New  York  City.  He  has 
joined  the  staff  of  the  Chas.  J.  Tag- 
habue  Manufacturing  Co.,  of  Brooklyn, 
which  will  take  over  the  manufacture 
and  sale  of  Mono  products. 

W.  P CLARK,  president  of  the  Clark 
Tool  Works,  Inc.,  Belmont,  N.  Y.,  has 
returned  from  a five-months'  business 
trip  in  the  Philippine  Islands. 

Charles  R.  Price  has  resigned  the 
Position  of  superintendent  for  the 
Ames  Sword  Co.,  Chicopee,  Mass., 
which  he  had  filled  for  30  years.  He 
will  become  general  manager  of  the 
department  of  the  V.  H.  Black- 
mgton  Co.,  Attleboro,  Mass. 


C.  A.  Sherman,  formerly  vice-presi- 
dent of  the  Badger-Packard  Machinery 
Co.,  of  Milwaukee,  Wis.,  has  severed 
his  connections  with  that  company.  Mr. 
Sherman  has  not  announced  his  plans 
for  the  future. 

C.  C.  Ziegler,  St.  Louis  district  man- 
ager for  the  Greenfield  Tap  and  Die 
Corporation,  Greenfield,  Mass.,  has 
been  appointed  Western  sales  manager 
of  that  company,  with  headquarters 
at  Chicago.  Mr.  Ziegler  succeeds 
Frank  Oliver,  who  resigned  to  accept 
the  position  of  Eastern  sales  manager 
at  New  York  for  the  Whitman  & 
Barnes  Manufacturing  Co.,  of  Akron, 
Ohio. 

P.  J.  O’Connor  has  left  the  sales 
force  of  the  E.  L.  Essley  Machinery 
Co.,  of  Chicago,  and  has  joined  the 
staff  of  the  Haynes-Stellite  Co.,  also 
of  Chicago. 

Lincoln  B.  Smith  has  been  elected 
treasurer  of  the  Holyoke  Foundry  Co., 
Holyoke,  Mass. 


Obituary 


John  Wardle  Seekings,  secretary 
and  treasurer  of  the  Bridgeport  Screw 
Co.,  Bridgeport,  Conn.,  died  on  June  14 
at  his  home  in  Bridgeport.  Mr.  Seekings 
was  born  in  England  56  years  ago.  He 
was  prominent  in  manufacturing  cir- 
cles throughout  New  England  and  the 
East. 


Panel  Boards.  The  Sprague 
Electric  Works,  New  York  City.  A four- 
page  circular  No.  67,900,  describing  the  new 
narrow-unit  panel  board,  safety  type,  which 
Is  only  10  in.  wide  outside  the  barriers.  It 
was  designed  with  a view  to  conserving 
space  and  to  market  at  a reasonable  price. 

Kn%.,tIjl£  £ur?ra<;e8-  W*  S.  Rockwell  Co., 
9^9° ^ur' tuh  NeY,  York  c,ty-  Circular  No. 
243,  describing  a line  of  stationary  and  tilt- 
ing crucible  melting  furnaces  for  aluminum 
brass  bronze,  copper  and  other  non-ferrous 
metals.  These  furnaces  are  designed  to 
operate  with  oil  or  gas  fuel.  Several  types 
are  shown  in  operation,  and  detailed  draw- 
ings are  furnished,  as  well  as  tables  of 
sizes  and  specifications. 

Filtering  Systems.  The  Wayne  Oil  Tank 
«P^PaCo*’  ,Eort  Wayne,  Ind.  Bulletin 
No.  6,600,  describing  the  new  Wayne  Type  E7 
circulating  oil  filtration  system.  The 
operation  of  this  filter  Is  thoroughly  ex- 
plained and  illustrated  by  photographs  and 
drawings. 

Weiding  Rods  and  Electrodes.  The  Page 
Sr??*1  Wire  Co.,  Monessen,  Pa.  Catalog 
No.  600,  a handbook  of  Page-Armco  weld- 
ing rods  and  electrodes  for  oxy-acetylene 
and  electric  we  ding.  The  book  contains 
a list  and  description  of  the  various  prod- 
ucts  of  this  company,  including  welding 
materials,  steel  Ingots,  wire  rods,  spring 
rods  and  wire  strand.  Chemical  analyses 
of  each  type  are  given,  as  well  as  descrip- 
tions of  heat-treating  methods.  Among  the 
chapters  included  in  the  book  are  com- 
parison  tables  on  wire  gages,  conversion 
*?•  dec,™ai  equivalents,  American 
Welding  Society’s  specifications,  tables  of 
weights  and  measures,  tables  of  deposited 
metals,  metal  composition,  metallurgy  of 

welding  rods. 

specifications  for  welding  wire,  tempera- 
tures  tests  for  welding  material,  and  a 
wealth  of  other  valuable  material  for  the 
welding  man  in  the  shop. 

DHUs  and  ReamerB.  Gledhill  Manufac- 
turing Co.,  107  Friendship  St..  Providence, 
R.  I.  A small  four-page  circular  listing  a 
number  of  types  of  semi-high  speed  steel 
combination  center  drills,  center  reamers 
and  counter-sinks.  Tables  of  sizes  and 
price  lists  are  included. 

Thrust  Bearings.  Kingsbury 
? , Works.  4320  Tackawanna  St.. 
Philadelphia,  Pa.  A well  prepared  catalog 
containing,  besides  a list  and  description  of 


Kingsbury  thrust  bearings,  a wealth  of 
material  of  considerable  value  to  engineers 
and  to  users  of  thrust  bearings.  Some  of 
the  features  include  dimensions,  power  loss 
guarantee,  combined  vertical  thrust  and 
general  bearings,  Queenston  development, 
propeller  thrust  bearings,  actual  power  loss 
determination  and  standardization  of  power 
losses. 

..  ®®hllnX  Recording  Equipment.  The 
u fhllng  Instrument  Co.,  Paterson,  N J. 
Bulletin  No.  112,  Illustrating  and  describ- 
ing the  CO,  recording  equipment  for  guid- 
ing the  engineer  and  fireman  in  reducing 
the  waste  of  fuel  up  the  chimney.  Special 
features  included  In  the  bulletin  are  the 
1 yro-Porus’’  filter  for  keeping  gas  sam- 
pling lines  clean,  and  the  separate  recorder 
for  the  engineer's  office  and  indicator  for 
the  boiler  front. 

Washers.  Kales  Stamping  Co.. 
1659  West  Lafayette  Blvd.,  Detroit,  Mich. 
A snail  folder  giving  a list  of  special 
washers  of  all  gages  and  materials,  manu- 
factured by  this  company.  The  list  con- 
tains over  a thousand  different  sizes  of 
washer  dies  which  are  maintained  In  stock 
??  up  washers  of  any  material 
that  can  be  punched. 

Industrial  Furnaces.  The  Surface  Com- 
bustion Company,  366  Gerard  Ave„  New 
nnrbU^7..Xi  ,A  series  of  eiKht  bulletins 
S"  <‘ndU8.trlaI  furnaces  and  attachments  of 
various  kinds,  as  follows:  No.  3G,  surface 
Nrtlonr  low  pressure  air  gas  inspira- 
.212,'  d 6'.t,ype  A °ven  furnaces;  No.  6, 
fype  Pot-hardening  furnaces ; No.  7. 
l^pe  c and  type  D,  soft  metal  melting  fur- 
naces , No.  8.  galvanizing  baths ; No.  17 
I*^et,12?ater8'  No.  24.  laboratory  furnaces 
for  high  temperatures.  All  of  these  fur- 
naces and  attachments  are  fully  described 

a *!,ne,ot  Smith  hydraulic 
t hi?  ett embod  y ing  design  and  construe- 
tion  features  developed  over  a Derind  of 

fnSSdtedfl’ hL  y<r8'  Stc“  power  ^tables 
included  have  been  prepared  from  tpqt« 

made  at  the  Holyoke  Testing  Flume?  There 
aJe  ™<?i°J?eVtral  tablea,  showing  the  velocity 
of  water,  areas  and  circumferences  of 

f'rSth'  5fnd  ithe  ’°ss  In  head  in  each  100  ft 
lengrth  of  pipe  at  different  velocities  The 

inat^na.'i0118  8*i0W  various  power  plants  and 
installations  of  Smith  turbines 

i/co^oT#.  HF°ort*rSt..  D«tS« 
m L f<dder  describing:  the  universal* 
?ard  holder,  spacers  for  milling  machine 
arbors  dies  and  various  types  of  metal 
stamping  and  punching  work  11 


filmrm  n of  Korclgn  and  Domestic 
Si  Department  of  Commerce. 

D'  S"  taqnlrleo  for  the 
Anr  J?aChif®'?r  and  machlne  tools. 

following ‘ear*, 

A business  man  in  Spain  is  interested  in 
fl3tinIi?rchia8e  of  hlack  iron  gas  pipe,  with 

lathUP  h Jinin'V>iork  ng  machinery,  such  as 
lathes,  drills,  planes,  punches,  and  cutters 

mvb-?  ete  2u‘flt  of  machinery  and  tools  for 
Ua  chains  particularly  railroad  coup- 
liS.  lr  ' w*th  hooks;  machinery  of  all 
f , machine  shops,  foundries,  forges, 
polJ  w°rk8i  and  railways.  Quo- 

Re  ferencerNo.^24  5*9,^  cAt  Spanl8h  port' 
Firm  in  the  Netherlands  wishes  to  pur- 
chase or  secure  an  agency  for  electric 
motors,  pneumatic  tools,  all  kinds  of  small 
?Il.nLotor2  and  small  steam  turbines.  Quo- 
2esLred  <r  -f-  Netherlands  port. 
Terms.  Cash  against  documents.  Refer- 
ence  No.  2443. 


Society  of  Automotive  Engineers:  Sum- 
mer meeting.  White  Sulphur  Springs. 
W.  Va.  June  20  to  24.  C.  F.  Scott.  29 
West  39th  St.,  New  York  City,  Is  chairman 
of  the  convention  committee. 

nw.#?SaS,'iety,,or  Testing  Materials : 
Twenty-fifth  annual  meeting,  Chalfonte 
Haddon  Hall  Hotel,  Atlantic  City,  June 
??  J°oJu  y Secretary,  C.  L.  Warwick. 

1315  Spruce  St.,  Philadelphia.  Pa. 
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RISE  AND  FALL  OF  MARKET 
Advances. — No.  2 foundry  pig  iron  up  50c.  and  Northern 
basic,  $1.48  per  gross  ton,  Cincinnati;  scarcity  of  basic  and 
bessemer  iron.  Tin  quoted  at  321c.  as  against  321c.  per  lb., 
New  York  warehouses.  Copper  rods  and  wire  and  brass 
rods  and  sheets  up  ic.;  copper  sheets  and  tubing  up  lc. 
and  brass  tubing  up  2c.  per  lb.  in  Cleveland.  Mill  price  of 
steel  bars,  $1.70;  structural  shapes  and  plates  nearing  that 
figure.  Quotations,  however,  on  shapes,  plates  and  bars 
range  between  $1.60@$1.75  per  100  lb.,  f.o.b.  Pittsburgh. 

Declines. — Lead  quoted  at  61c.  as  against  61c.  per  lb., 
New  York.  Zinc  market  easier  in  tone,  prices  unchanged; 
copper  dull. 


IRON  AND  STEEL 


PIG  IRON — Per  gross  ton  — Quotations  compiled  by  The 
Matthew  Addy  Co.: 


CINCINNATI 

No.  2 Southern $23.50 

Northern  Basic ’ ' ' 26  50 

Southern  Ohio  No.  2 25  52 

NEW  YORK — Tidewater  Delivery 
Southern  No.  2 (Silicon  2.25  to  2.75) 29.16 

BIRMINGHAM 

Ns.  2 Foundry 18.50 

PHILADELPHIA 

Eastern  Pa.,  No.  2x,  2.25-2.75  sil 26.82 

Virginia  No.  2 28.74 

Basic 25.50 

Grey  Forge 25.00 

CHICAGO 

No.  2 Foundry  local 23.00 

No.  2 Foundry,  Southern,  til  2.25 @2.75 25.17 

PITTSBURGH,  including  freight  charge  from  Valley 

No.  2 Foundry 25.00 

Basic 25  00 

Bessemer 25.00 


IRON  MACHINERY  CASTINGS— In  cents  per  pound: 


Light  Medium  Heavy 

Detroit 7.0  4.5  3.0 

New  York 9@10  6.0  3.0 

Cleveland 6.75  4.5  2 6 

Chicagi 5.0  4.5  3.5 

Cincinnati 6.0  5.0  4.5 


Galvanized  steel  sheets: 


Nos.  10  and  11. 

3.15 

4.35 

3.75 

4.45 

Nos.  12  and  14. 

3.25 

4,45 

3.85 

4.55 

Nos.  17  and  21. 

3.55 

4.75 

4. 15 

4.85 

Not.  22  and  24. 

3.70 

4.90 

4.45 

5.00 

No.  26 

3.85 

5.05 

4.60 

5. IS 

No.  28 

4.15 

5.35 

4.90 

5.45 

WROUGHT  PIPE — The  following  discounts  are  to  jobbers  for 
carload  lots  on  the  latest  Pittsburgh  basing  card: 


Steel 


BUTT  WELD 


Iron 


Inches 

Black 

Galv. 

Inches 

Black 

1 to  3 

..  71 

58*  itol} 

LAP  WELD 

..  44} 

2 

..  64 

51! 

2 

..  39* 

2}  to  6 

..  68 

>51 

2}  to  4 

..  42} 

7 to  8 

...  65 

51 

4*  to  6 

..  42} 

9 to  12 

..  64 

soj 

7 to  12 

..  40} 

Galv. 

291 


BUTT  WELD,  EXTRA  STRONG,  PLAIN  ENDS 

Itoli 69  571  Jtol} 44*  30* 

2 to  3 70  58* 

LAP  WELD,  EXTRA  STRONG,  PLAIN  ENDS 

2 62  50*  2 40* 

to  4 66  541  21  to  4 43* 

„ to i 6 65  531  4*  to  6 42* 

7 to  8 61  47*  7 to  8 35* 

9 to  12 55  41*  9 to  12 301 

Malleable  fittings.  Classes  B and  C,  Banded,  from  New  York 
stock  sell  at  net  list.  Castiron,  standard  sizes,  20-5%  off. 

WROUGHT  PIPE — Warehouse  discounts  as  follows: 

New  York  Cleveland  Chicago 
Black  Galv.  Black  Galv.  Black  Galv. 
1 to  3 in.  steel  butt  welded.  66%  53%  601%  47}%  62*% 

2}  to  6 in.  steel  lap  welded.  61%  47%  58}%  44}%  59} 

Malleable  fittings.  Classes  B and  C,  Banded,  from  1 

stock  sell  at  list  less  10%.  Cast  iron,  standard  sizes,  32-5%  off. 


MISCELLANEOUS — Warehouse  prices 
100-lb.  lots: 


Open  hearth  spring  steel  (base)  . 

Spring  steel  (light)  (base) 

Coppered  Bessemer  rods(base).. 

Hoop  steel 

Cold  rolled  strip  steel 

Floor  plates  

Cold  finished  shafting  or  screw. . 

Cold  finished  fiats,  squares 

Structural  shapes  (base) 

Soft  steel  bars  (base) 

Soft  steel  bar  shapes  (base). . . . 

Soft  steel  bands  (base) 

Tank  plates  (base) 

Bar  iron  (2.10@2.20  at  mill) . . . 

r\  ’ll  i /r  i • . » 7 


Electric  welding  wire: 

t :".v 

W to  i 


in  cents  per  pound  i 

New  York  Cleveland  Chicago 
4.50 
6.00 
6.85 
3.48 
6.15 
5.08 
3.40 
3.90 
2.68 
2.58 
2.58 
2.58 
2.38 
2.28 
so% 


4.50 

6.00 

6@8 

6 00 

6.03 

8.00 

3.63 

2.81 

6.25 

8.25 

4.80 

4.66 

3.35 

3.00 

3.85 

3 50 

2.68 

2.51 

2.58 

2.41 

2.58 

2.41 

3.23 

3.06 

2.68 

2.51 

2.58 

2.21 

55@uO% 

55% 

8.00 

6.50 

6.25 

.12@13 
. 11(5)12 
-10@U 


METALS 


SHEETS — Quotations  are  in  cents  per  pound  in  various  cities 
from  warehouse;  also  the  base  quotations  from  mill: 


Blue  Annealed 

Pittsburgh, 

Large 

Mill  Lots 

New  York 

Cleveland 

Chicago 

No.  10 

2 40 

3.63 

3 15 

3.63 

No.  12 

2.45 

3.68 

3.20 

3.68 

No.  14 

2 50 

3.73 

3.25 

3.73 

No  16 

2.70 

3.83 

3.35 

3.83 

Black 

Nos.  17  and  21. 

3.00 

4.15 

3.55 

4.30 

Not.  22  and  24. 

3.05 

4 20 

3 60 

4.30 

Nos.  25  and  26. 

3.10 

4 25 

3 65 

4.3S 

No.  2$ 

3.  IS 

4 3S 

3 90 

4 45 

Current  Prices  in  Cents  Per  Pound 

Copper,  electrolytic  (up  to  carlots).  New  York 14  6H 

Tin,  5-ton  lots,  New  York ' 32  25 

Lead  (up  to  carlots),  St.  Louis,  5.65  ; New  York. ... . ! . 6 25 

Zinc  (up  to  carlots),  St.  Louis,  5.421;  New  York 6.25 


Aluminum,  98  to  99%  ingots,  1-15 

ton  lots 

Antimony  (Chinese),  ton  spot 

Copper  sheets,  base 

Copper  wire  (carlots) 

Copper  rods  (ton  lots) 

Copper  tubing  (100-lb.  lots) 

Brass  sheets  (100-lb.  lots) 

Brass  tubing  (100-lb  lots) 


New  York  Cleveland  Chicago 


. 19.20 

20.00 

18.00 

6@6. 12} 

7.50 

6.25 

. 20.50 

21.00 

23.00 

16.00 

17.00 

16.25 

. 19.00 

22  00 

19.50 

. 22.75 

24.00 

23.00 

. 16.75 

18.00 

18.75 

20.00 

21.00 

20.50 
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Shop  Materials  and  Supplies 


METALS — Continued 

Brass  rods  (1,000-lb.  lots) 14.75 

Brass  wire  (carlots) 17.25 

Zinc  sheets  (casks) 8.50 

Nickel  (ingot  and  shot),  Bayonne,  N.  J.  36.00 
Nickel  (electrolytic),  Bayonne,  N.  J . 39.00 

Solder  (|  and  }),  (caselots) 25.00 

Babbitt  metal  (fair  grade) 35. 00 

Babbitt  metal  (commercial) 15.50 


SPECIAL  NICKEL  AND  ALLOYS— Price  in  cents  per  lb. 

Malleable  nickel  ingots 45 

Malleable  nickel  sheet  bars 47 

Hot  rolled  rods,  Grades  “A”  and  “C”  (base) 50 

Cold  drawn  rods,  Grades  “A”  and  “C”  (base) 60 

Copper  nickel  ingots 37 

Hot  rolled  copper  nickel  rods  (base) 45 

Manganese  nickel  hot  rolled  (base)  rods  “D” — low  manganese  54 
Manganese  nickel  hot  rolled  (base)  rods  “D” — high  manganese  57 
Base  price  of  monel  metal  in  cents  per  lb.,  f.o.b.  Bayonne,  N.  J.: 

Shot 32.00  Hot  rolled  machined  rods  (base) .. . 48.00 

Blocks 32.00  Hot  rolled  rods  (base) 40.00 

Ingots 38.00  Cold  drawn  rods  (base) 50  00 

Sheet  bars.  . 40.00  Hot  rolled  sheets  (base) 45.00 

OLD  METALS — Dealers’  purchasing  prices  in  cents  per  pound: 

New  York  Cleveland  Chicago 

Copper,  heavy,  and  crucible 12.50  11.75  10.25 

Copper,  heavy,  and  wire 12.00  11.25  9.25 

Copper, light,  and  bottoms 10.00  9.50  8.25 

Lead,  heavy 4.75  ....  3.65 

Lead,  tea 4.25  3.50  3.00 

Brass,  heavy 7.00  6.50  .... 

Brass, light 6.00  5.00  4.75 

No.  1 yellow  brass  turnings 6.50  6.00  5.00 

Zinc 3.00  3.00  2.50 

TIN  PLATES — American  Charcoal  Plates— Bright — Cents  per  lb. 


“AAA"  Charcoal  Melyn  Grade: 
IC,  20x28,  112  sheets 

IX,  20x28,  112  sheets. 

“A"  Charcoal  Allaways  Grade: 
IC,  20x28,  112  sheets 

IX,  20x28,  112  sheets 


Prime,  20x28  in.: 
100-lb.,  112 

IC,  112 


Small  lots,  8-lb.  Coating: 

100-lb.,  14x20 

IC,  14x20 


Terne  Plate 


New 

York 

Cleve- 

land 

Chicago 

20.00 

23.00 

18.25 

21.00 

18.50 

20,90 

17.00 

20.00 

t 

16.00 

18.75 

17.00 

19.60 

12.50 

12.80 

11.00 

11.40 

14.50 

14.80 

7.00 

7.25 

5.60 

5.8S 

7.25 

7.40 

MISCELLANEOUS 


Cotton  waste,  white,  per  lb $0.07] 

Cotton  waste,  mixed,  perl  b 055 

Wiping  cloths  per  M.,  131x131 

Wiping  cloths  per  M.,  131x20}. 

Sal  soda,  100  lb.  lots 2. 

Roll  sulphur,  360  lb.  bbl.,  per  100 

lb..... 2 

Linseed  oil,  per  gal.,  5 bbl. lots. . . 

White  lead,  dry  or  in  oil 1001b. 

Red  lead,  dry iOOlb. 

Red  lead,  in  oil 100  lb. 

Fireclay,  per  75  lb.  bag 

Coke,  prompt  furnace,  Connellsville.. . 
Coke,  prompt  foundry,  Connellsville. . . 


Cleve- 
York  land 

,@$0.10  $0.12 

@.09  .09 

50.00 

55.00 
80  2.50 


Chicago 

$0.12 

.09 

55.00 

65.00 
2.65 


3.25  3.50 

1.00  .96 

New  York,  12  50 
New  York,  12. 50 
New  York,  14  00 
.80  1 00 

.per  net  ton  $7.00 
.per  net  ton  $7.50 


SHOP  SUPPLIES 

Current  Discounts  from  Standard  Lists 

New  Cleve- 
York  land  Chicago 

Machine  Bolts: 

All  sizes  up  to  1x30  in 60-10%  60-10%  60% 

1}  and  I}x3  in.  up  to  12  in 60%  60-10-10%  60-10% 

With  cold  punched  sq.  nuts 40%  

With  hot  pressed  hex.  nuts  up  to  1x30 

in.  (plus  std.  extra  of  10%) 45%  $4.00  off 

Button  head  bolts,  srith  hex.  nuts 30%  $3.90  net 

Hex,  head  and  hex.  nut  bolts 35%  65-5% 

Lag  screws,  coach  screws (0-5%  $0-5% 

Square  and  hex.  head  cap  screws 75—  10%  75%  70-10% 

Carriage  bolts,  uptol  in.  x 30  in 45%  60%  50-5% 

Bolt  ends,  with  hot  pressed  nuts 55%  55% 

Tap  bolts,  (h.h.  plus  std.  extra  of  10%)  15%  

Semi-finished  nuts  I and  larger 70%  75-5%  80% 

Case-hardened  nuts 65%  

Washers, cs»t iron, }in., per  1001b.  (net)  $5.00  $3.50  $3.50 

Washer8,cast  iron, 3 in. per  100  lb.  (net)  5. CO  3.50  3.50 

Washers,  round  plate,  per  100 lb.  Offhst  5.00  3.50  net 

Nuts,  hot  pressed,  sq.,  per  100  lb.  Off  list  3.25  3.50  4.00 

Nuts,  hot  pressed,  hex.,  per  100  lb.  Offlist  3.25  3.50  4.00 

Nuts,  cold  punched,  sq.,  per  100  lb.Offlist  3.25  3.50  4.00 

Nuts, coldpunched, hex., per  lOOlb.Offlist  3.25  3.50  4.00 

Rivets: 

Rivets,  ^in.  dia.  and  smaller 60-10%  70%  60-10% 

Rivets,  tinned 60-10%  70%  4}c.  net 

Button  heads  f-in.,  |-in.,  1x2  in.  to  5 

in.,  per  100  lb (net)  $3 . 60  $3 . 25  $3  10 

Cone  heads,  ditto (net)  3.70  3.35  3.20 

1}  to  l|-in.  long,  all  diameters, 


75-5% 


$3.50 
3.50 
3 . 50  net 
4.00 
4.00 
4.00 
4.00 

60-10% 
4}c.  net 


EXTRA  per  100  lb 

...  0.25 

0.15 

I in.  diameter 

. EXTRA  0 15 

0.15 

} in.  diameter 

EXTRA  050 

0.50 

1 in.  long,  and  shorter... 

..  EXTRA  0.50 

0.50 

Longer  than  5 in 

. . EXTRA  0.25 

0.25 

Less  than  200  lb 

..  EXTRA  0 50 

0.50 

Countersunk  heads 

. . EXTRA  0.35 

$3.35  base 

Copper  rivets 

55-5% 

50%  50-10% 

Copper  burs 

35% 

50%  

Lard  cutting  oil  (50  gal.  bbl.)  per  gal.  $0.5S  $0.50  $0.67} 

Machine  oil,  lubricating, (50  gal.  bbl.) 
per  gal 0.40  0.35  0.40 

Belting — Present  discounts  from  list  in 
fair  quantities  (}  doz.  rolls).  List 
price,  New  York,  ner  ply,  12-in. 
wide,  per  lin.ft.,  $2.88. 

Leather: 

Medium  grade 40-5%  40-10-2}%  50% 

Heavy  grade 35%  40%  40-5% 

Rubber  and  duck:  _ _ 

First  grade 60-5%  50- 10% 40  10% 

Second  grade. . 6fr-10-5%  60-5%  60-5% 

Abrasive  materials — In  sheets  9x11  in.: 

No.  1 grade,  per  ream  of  480  sheets, 

Flintpaper $5.84  $3.85  $6 .48 

Emery  paper  8.80  11.00  8.80 

Emery  cloth 27.84  32.75  29.48 

Flint  cloth,regularweight,width3} 

in..  No.  1 grade,  per  50  yd.  roll,  4.50  4.95 

Emery  discs,  6 in.  dia..  No.  1 grade. 

Paper'00  1-32  1.49 

ffi:.;.:::::: 3.02  3.20 
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New  and  Enlarged  Shops 


Machine  Tools  Wanted 


Conn.,  Stratford — J.  G.  Robson,  2180  Elm 
St. — one  No.  2 cutter  and  creaser  (.used). 

IU.,  Aurora — The  Blanchard  Co.,  692 
Benton  St. — one  42  In.  Sheridan  die  cut- 
ting machine  and  roughing  machine. 

Kan.,  Wichita — B.  F.  Croney,  Wichita 
Pattern  Wks.,  117  West  English  St. — power 
lathe  and  emery  stand. 

Kan.,  Wichita — Fouts  Motor  Service,  306 
South  Main  St.,  W.  B.  Fouts.  Purch.  Agt. — 
drill  press  for  power  equipment. 

Kan.,  WTchlta — C.  Hamilton,  144  North 
Water  St. — one  drill  press  for  garage. 

Kan.  Wichita — Kansas  Gas  & Electric 
Co..  2336  South  Main  St.,  W.  Peters,  Purch. 
Wgt. — power  lathe  and  drill  press. 

Kan..  Wichita— W.  F.  Peters,  233-8 
South  Main  St. — power  emery  wheel. 

Kan.,  Wichita — South  Main  Garage  Co., 
816  South  Main  St.,  H.  Cummings,  Purch. 
Agt. — power  emery  wheel  and  stand. 

Kan.,  Wichita — Taylor  Electric  Co.,  124 
North  Market  St. — power  lathe. 

Kan.,  Wichita— C.  A.  Whitney,  222  East 
Douglas  St. — power  drill  press  and  lathe, 
belting  and  motor  for  the  manufacture  of 
jewelry. 

Kan.,  Wichita — G.  B.  Wilson  (machinist) 
— power  lathe  and  drill  press. 

Md.,  Baltimore — Western  Maryland  R.R. 
Co.,  Hillen  Sta.,  M.  C.  Byers,  Pres. — ma- 
chinery and  equipment  for  proposed  car 
shops  at  Pt  Covington. 

Mich.,  Detroit — W.  Eurham.  2964  Chai- 
mer  Ave. — three  1 in.  and  one  1 4 in.  Cleve- 
land milling  machines. 

Mich.,  Grand  Rapids — Stalter  Edge  Tool 
Co.,  F.  N.  Statier,  Supt. — one  Jones  and 
I.amson  turret  lathe  and  one  heavy  duty 
milling  machine. 

N.  Y-  Buffalo— Ell  icott  Motor  Service 
Co.,  19  Wells  St. — machinery,  tools  and  full 
equipment  for  gas  station. 

N.  Y.,  Buffalo — E.  R.  Emlg,  871  East 
Ferry  St.— lathe,  drills,  presses  and  other 
equipment  for  proposed  machine  shop. 

N.  Y„  Buffalo — C.  J.  Ernst.  1009  East 
Ferry  St. — machinery  and  equipment  for 
proposed  shop  and  service  station. 

N.  Y„  Buffalo — D.  Liberto,  167  Bway — 
complete  equipment,  tools,  etc.,  for  several 
garages. 

N.  Y.,  Buffalo — G.  Schmidt,  58  Grote  St. 
— -machinery  and  equipment  including  gas 
tanks,  pumps,  etc.,  for  proposed  garage,  re- 
pair shop  and  gas  station  on  Genesee  St. 

N.  Y„  Jamestown — Probst  Sheet  Metal  ft 
Roofing  Co.,  220  East  2nd  St. — machinery 
and  equipment  for  sheet  metal  plant  on 
1st  St. 

N.  Y.,  Rannomvllle — B.  Frey — machinery, 
tools  and  equipment  for  proposed  garage 
and  machine  shop. 

N.  Y„  Rochester — P.  Lettardy,  East  Ave. 
— machinery,  tools  and  equipment  for  gar- 
age and  repair  shop  on  North  Union  St. 

N.  Y..  Roch ester — -H.  Sibley,  100  Sibley 
Blk. — tools  and  equipment  for  garage  and 
repair  shop  on  North  St. 

N.  D„  Grand  Forks — The  Union  Transfer 
Co.— automatic  screw  machine  to  cut  a 
* spiral  groove  in  8 in.  cold  rolled  shaft, 
spiral  groove  to  make  one  full  turn  in  12  in. 

O. ,  Cleveland — The  Armature  Coll  Equip- 
ment Co.,  3202  Scranton  Rd. — medium  sized 
shaper. 

Cleveland — The  Weiss  Heating  and 
Plumbing  Co.,  Cedar  Ave.  near  East  55th 
J>t.— -one  8 ft.  Chicago  steel  bending  brake 
for  bending  16  gauge  Iron.  One  set  Egra 
plain  forming-  rolls.  One  36  in.  squaring 
shear  for  18  gauge  material.  Small  turn- 
ing machine.  One  No.  10  revoving  Whit- 
ney punch  and  other  equipment  for  heating 
and  plumbing  trade  (new  or  used). 


Fa..  Charleroi — G.  Woodward — tools  and 
equipment  for  3 story  addition  to  repair 
shop  and  service  station. 

Pa.,  Coraopolis — Standard  Steel  Spring 
Co. — shaper. 

Pa.,  New  Castle — Southslde  Garage,  Mill 
and  Phillips  Sts.,  H.  Gibson,  Purch.  Agt. — 
additional  machinery,  tools  and  equipment 
for  addition  to  garage. 

Pa-,  Phila. — Crawford  & Co.,  1639  Wood 
St.,  (pipe  hangers  and  fittings) — machinery 
and  machine  tools  for  new  shop,  including 
drilling  machines,  lathes,  belting,  shafting, 
etc. 

Pa.,  Fhlla. — Department  of  Transit,  1211 
Chestnut  St.,  W.  S.  Twining,  Dir. — one  drill 
press,  24  in. 

One  electric  floor  grinder. 

One  air  compressor. 

One  oil  forge. 

Quantity  of  vises,  small  and  large 
wrenches  and  other  tools. 

Pa.,  Phila.— Enterprise  Mfg.  Co.,  3rd  and 
Dauphin  Sts. — equipment  for  machine  shop 
addition  now  under  construction. 

Pa.,  Phila. — Hill  Independent  Mfg.  Co., 
Adams  and  Emerald  St. — drill  presses, 
metal  stamps  and  machinery,  straightening 
and  bending  machinery. 

„ Pa-  Phila. — F.  Romano,  819  Fitzwater 
St.— drop  forge,  lathe  and  planer. 

Pa.,  Phila. — T.  Savill's  Sons  Co.,  1310 
Wallace  St.,  manufacturer  of  plumbing  sup- 
plies— additional  foundry  and  pipe  thread- 
ing machines,  power. 

Tr  ***••_ Phila. — Wayne  Mfg.  Co.,  2624  West 
Haggert  St. — two  medium  size  punch 
presses  (used). 

Pa-  Pittsburgh — Pittsburgh  Malleable 
Iron  Co.,  3rd  and  Summit  Sts.,  J.  P.  Coates. 
Dir. — machinery  and  equipment. 

Pa-  Warren — Warren  Steel  Car  Co.,  Inc., 
address  B.  Mathis,  Mgr. — Modern  machin- 
ery for  the  repair  of  steel  tank  cars.  • 

Tex.,  San  Antonio — Claussen  Lock  & Safe 
Co.,  616  Market  St.,  H.  H.  Claussen,  Genl. 
Mgr. — elec,  grinders,  drill  press  and  miscel- 
laneous machinery  and  equipment. 

W.  Vs.,  Holden — Island  Creek  Coal  Co. — 
equipment  for  proposed  machine  shop. 

W.  Va..  Princeton — Princeton  Automo- 
bile Accessories  Co..  R.  F.  FOrkner,  Mgr. — 
lathe,  drill  press  and  smaller  machine  shop 
tools  (new  or  used). 

W.  Va.,  West  Union— West  Union  Ma- 
chine & Supply  Co.,  W.  L.  Lynn,  Secy. — one 
24  in.  x 14  ft.  lathe,  one  20  in.  shaper, 
power  hack  saw,  electric  light  plant  equip- 
ment 100  K.W.  A.C.  generator. 

WIs.,  Beloit — J.  H.  Saris,  412  Broad  St. — 
power  machinery  for  proposed  garage  and 
repair  shop. 

WIs.,  Mercer — D.  L.  White — machinery 
and  equipment  for  auto  repairing. 

WIs.,  Milwaukee  — C.  Schoebel,  1092 
Richards  St. — combination  punch  and  shear 
for  sheet  metal. 

WIs.,  New  London — F.  P.  Zang — sander. 

WIs.,  Oshkosh — Oshkosh  Cylinder  Grinder 
Co.,  c/o  J.  Robb,  126  Park  Ave. ^grinders. 

_ WIs.,  Sheboygan — W.  A.  Knaak  Motor 
Co.,  South  13th  St.  and  Georgia  Ave. — ma- 
chinery for  proposed  auto  repair  shop. 

XT  "!!"  •„  Sheboygan — E.  W.  Tupper,  1328 
North  7th  St. — electric  pumps  for  proposed 
garage  and  filling  station  on  St.  Clair  St. 

Ont-  Toronto — F.  Passmore,  925  Bathurst 
St. — -repair  equipment  and  gasoline  supply 
stand  and  tank  for  proposed  garage  ana  re- 
pair shop. 


Machinery  Wanted 


Ark.,  Little  Rock — T.  K.  Falconer,  2313 
13th  St. — special  machinery  for  the 
manufacture  of  chain  protectors  for  auto- 
mobile tires,  for  proposed  plant  at  Tex- 
arkana. 

Cal..  Redlands — J.  H.  Strait  & Co. — ma- 
chinery and  equipment  for  dehydrating  and 
cider  manufacturing  plant. 


Cal.,  Reedley — Union  High  School  Trus- 
tees— equipment  for  proposed  manual 
training  school. 

Cal.,  San  Francisco — Western  Newspaper 
Union,  32  Clay  St. — Goss  Comet  or  Duplex 
double  drive  model  press. 

Del.,  Wilmington — J.  D.  Sister  Co-  3rd 
and  King  Sts. — refrigerating  machinery 
and  equipment  for  proposed  cold  storage 
plant. 

Fla..  Jacksonville — Jacksonville  products 
- Co.,  P.  Burkhart.  Mgr. — additional  znachin- 
cry  for  fruit  canning  plant. 

Fla.,  Lcesbnrg — Municipal  Ice  Plant — 
additional  machinery  for  ice  plant. 

Idaho.  Nampa — Idaho  Sash,  Door  ft  Glass 
Co.- — saws,  planers  and  other  machinery 
and  equipment  for  proposed  factory. 

Ind-  Plymouth — Schlosser  Bros. — re- 
frigeration and  ice  cream  making  ma- 
chinery. 

La.,  New  Orleans — W.  W.  Carre  Co- 
Ltd.,  814  Hibernian  Bldg. — machinery  for 
lumber  and  finish  mill. 

Mich-  Grand  Rapids — Adzet  Printers 
Supply  Co-  41  Ellsworth  Ave. — one  Miehie 
press. 

Mich-  Milford — T.  S.  Hubbell — caterpillar 
crane,  12  ton,  40  ft.  boom,  and  I yard 
bucket. 

Mich-  Mantling — Munising  Fdi-y.  Co. — 
foundry  machinery  and  equipment  for 
branch  plant  at  Hibbing,  Minn. 

Mo-  Kansas  City — J.  L.  Zidson.  4607 
Michigan  Ave. — rock  crusher  and  other 
power  rock  machinery,  also  belting. 

N.  Y-  Albion — T.  Page  Canning  Co. — 
machinery  and  equipment  for  medium  size 
canning  plant. 

N.  Y.,  Bolivar— Bolivar  Fdry.  Co.,  Inc- 
W.  J.  Brannen,  Pres.— equipment  for  small 
foundry. 

n N\c\"A?"ara,£rvMla2,  Mfe-  * Welding 
Co.,  163  Adams  St-  R.  Sterner,  Secy. — hand 
tools,  drills,  etc-  for  use  in  small  welding 
shop. 

N.  Y„  Buffalo — Drive  Your  Car  Co.,  Inc- 
280  Niagara  St.  O.  H.  Buhr,  Pres. — one 
600  gal.,  one  1,000  gal.  tank,  pumps  and 
other  equipment  for  gasoline  and  servioe 
station. 

N.  Y-  Buffalo — C.  A.  Klocke.  William  St. 
—gas  pump,  oil  pump.  600  gal.  tank,  and 
small  tools  and  equipment  for  garage  and 
service  station. 

N.  Y-  Buffalo — L.  Kradel,  1909  Bway. — 
one  1,060  gal.  gas  tank  and  pump  for  auto 
livery  service. 

N.  Y-  Buffalo — Kuts  Bros.,  c/o  R.  G 
Kutz,  Purch.  Agt. — complete  bakeshop 
equipment  for  proposed  shop  at  1750  Main 

N.  Y.,  Buffalo— T.  Parisi.  1471  Jefferson 
Ave. — complete  machinery  and  equipment, 
electrically  operated,  for  shoe  repair  shop. 

N.  Y-  Buffalo — G.  Rath,  1644  Bailey 
Ave. — one  1,000  gal.  tank  and  gasoline 
pump,  also  compressor  for  tire  service. 

N.  Y-  Buffalo — Ye  Old  Time  Baking  Co- 
lne., 1361  Fillmore  Ave.,  A.  E.  Robinson. 
Pres. — ovens  and  equipment  for  large 
bakery  at  623  Williams  St. 

N.  Y„  Corning — Dairymen’s  League.  O. 
Wolcott,  Pres. — machinery  and  equipment 
for  proposed  milk  plant  and  condensory. 

N.  Y-  DannviUe — Maloney  Bros.  & Weils 
— machinery  and  equipment  for  packing 
plant. 

N.  Y.,  Fredonla — Fredonia  Seed  Co-  Inc., 
28  South  Water  St-  H.  F.  Lupean,  Seev. — 
special  additional  machinery  and  equipment 
for  proposed  seed  factory  on  Main  St. 

N.  Y-  Jamestown — Black  Belt  Corp..  IS 
East  16th  St-  F.  E.  Clark.  Genl.  Mgr. — 
machinery  and  equipment  for  proposed  ad- 
dition to  plant. 

N.  Y-  Jamestown — Rappole  ft  Robbins 
303  Lafayette  St. — air  compressor  for  tire 
service  station. 

N.  Y-  Lockport — Hall  & Carrey  Weaving 
& Belting  Co. — machinery  and  equipment 
for  the  manufacture  of  woven  textiles,  etc. 
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N.  Y*  New  York — L.  Mundet  & Son,  Inc., 
461  8th  Ave. — woodworking  band  saw  with 
5 to  8 In.  blades. 

N.  Y.,  New  York— Standard  Cloth  Co., 
Inc.,  342  Madison  Ave.,  (converters  of  cot- 
ton goods),  A.  Mannhelmer,  Secy. — cotton 
cloth  cutting  machine  for  cutting  4 to  6-ply 
cotton  at  a time. 

N.  Y*  Phelps— A.  S.  Rath  bun — machin- 
ery and  equipment  for  flour  mill. 

N.  Y.,  Red  Creek — Central  Packing 
House — machinery  and  equipment  for  pro- 
posed fruit  packing  plant. 

N.  Y,  Rochester — Amer.  Woodworking 
Mchy.  Co.,  Lyell  Ave. — machinery  and 
equipment  for  proposed  addition  to  factory. 

N.  Y.,  Rochester — Glare  Control  Head- 
light Co.,  Inc.,  c/o  R.  L.  Curtis,  Pres. — ma- 
chinery for  the  manufacture  of  dirigible 
headlights. 

N.  Y.,  Rochester — J.  C.  Moore,  66  Stone 
St. — Miller  press  feeder  10  x 16  for 
Chandler  & Price  power  press,  new  series. 

N.  Y.,  Rochester — Mt.  Carmel  Grape  Juice 
Co.,  c/o  E,  H.  Verhurst,  463  Augustine  St. 
— machinery  for  the  manufacture  and 
bottling  of  grape  juice. 

N.  Y.,  Rochester — Rochester  Packing  Co., 
900  Maple  St. — machinery  and  equipment 
for  addition  to  packing  house. 

N.  Y*  Sodus — Sodus  Fruit  Farm,  Inc. — 
large  machines  for  pitting  cherries,  to  be 
operated  by  motor  power. 

N.  Y.,  Webster — W.  Ktttleberger.  North 
Ave. — machinery  and  equipment  for  fruit 
canning  plant  at  Walworth. 

N.  Y.,  Webster — Webster  Basket  Co. — 
machinery  for  basket  manufacturing  plant 
at  Rochester. 

N.  C.,  Charlotte — F.  Hayman,  North  Try- 
on  St. — machinery  and  equipment  for  re- 
frigeration and  cold  storage  plant. 

O. ,  Cleveland — L.  S.  Apple,  '61?  Schofield 

Bldg.,  (stove  plate  enamel  plant) — two 
large  smelters;  10  furnaces  (to  be  lined 
with  carborundum  brick):  20  spraying 
booths ; 2 milling  machines ; electric 

pickling  vats ; racks  and  miscellaneous 
equipment  for  proposed  plant. 

0.,  Cleveland — C.  S.  Morgan,  1645  East 
18th  St. — machinery  and  equipment  for 
proposed  Ignition  School. 

O,  Nile* — Niles  Tire  Sc  Rubber  Co.,  F.  E. 
Turrell,  Dir. — machinery  for  the  manufac- 
ture of  tires  and  rubber  products. 

Pa.,  Bridgeport — J.  Lees  & Sons  Co., 
Dyers,  J.  L.  Eastwick,  Purch.  Agt„  vats, 
tanks,  agitators,  drying  machines,  etc. 

Pa.,  Chester — Nell-A-May  Plush  Mills, 
6th  and  Madison  Sts.,  F.  Lees,  Purch.  Agt. 
— narrow  looms  and  other  machinery. 

Pa,  Coraopolls — Standard  Steel  Spring 
Co. — one  10  ton  overhead  crane,  60  ft.  span. 

Pa,  New  Castle — Bd.  of  Educ.— engine 
lathes,  woodworking  machinery,  etc. 

Pa..  Norwood — Pennsylvania  Equipment 
Co. — one  10-ton  electric  traveling  crane,  25 
to  35  ft.  span. 

Pa.,  Phils. — B.  Bernstein  & Sons,  1401 
North  3rd  St.,  M.  Bernstein,  Puroh.  Agt. — 
additional  woodworking  machinery  for  fac- 
tory. 

Pa.,  Phila — Better  Cake  Co..  1034  South 
57th  St.,  e/o  J.  G.  Patton — additional  ma- 
chinery for  bakery,  including  dough  mixer, 
conveyor,  electric  stoves,  etc. 

Pa,  Phila. — C.  B.  Cochrane  Sc  Co..  Ken- 
sington Ave.  and  Butler  St. — additional 
narrow  looms  for  carpet  mills. 

Pa.  Phila — Columbia  Carpet  Mills,  3rd 
and  Huntingdon  Sts. — additional  eleotric 
looms. 

Pa..  Phila — I.  J.  Hors tm an  ft  Co.,  18th 
and  Washington  Sts. — spindles,  twisters  and 
other  machinery. 

Pa.,  Phila. — F.  P.  Woll  ft  Co.,  Taoony  and 
Church  Sts.,  manufacturers  of  curled  hair) 
— machinery  of  various  kinds  and  tools  for 
machine  shop. 

Pa.,  Phila.  — Womens  Hospital,  2137 
North  College  Ave..  J.  L.  Maull,  Purch.  Agt. 
— Printing  presses.  7 x 11  Chase  motor 
driven,  automatic  feed. 

Pa.  Sharon — N.  Polus — equipment  for 
sand  and  gravel  bank  at  New  Castle. 

Pa.  Sharon — Valley  Packing  ft  Provision 
Co. — Ice  plant,  coolers  and  other  equipment 
for  proposed  addition  to  packing  plant. 

Pa.,  Slated  ale — The  Blue  Mountain  Slate 
Co. — machinery  and  equipment  for  slate 
factory  now  under  construction. 

Pa,  Washington — Observer  Publishing 
Co. — printing  machinery  and  equipment  for 
proposed  plant  on  Main  St. 


Tenn.,  Nashville — Hercules  Silica  Asphalt 
Co.,  207  Stahlman  Bldg. — machinery  for 
the  development  of  rock  asphalt  including 
conveyors,  air  compressors,  drills,  dinky 
engines,  relaying  rail,  etc. 

Tex.,  Amarillo — Merchants  Produce  Co. — 
machinery  and  equipment  for  proposed  30 
ton  ice  plant. 

Va,  Abingdon — Abingdon  Lumber  Corp* 
T.  M.  Clapp,  Secy. — machinery  for  proposed 
addition  to  lumber  mill. 

Vn„  Farmvllle — Farmville  Ice  Cream  Co., 
E.  S.  Martin,  Secy,  and  Mgr — machinery 
for  making  Ice  cream  (new  or  used). 

Va,  Staunton — Staunton  Coca-Cola  Bot- 
tling Wks.,  W.  L.  Sams,  Secy,  and  Mgr. — 
machinery  and  equipment  for  plants  at 
Staunton  and  Charlottesville  (new  or  used). 

W.  Va.,  Bluefleld — C.  L.  Seyler  Lumber 
Co.,  c/o  C.  L.  Seyler — saw  mill  and  logging 
equipment  including  dry  kiln,  band  mill, 
planer  mill,  locomotive,  rails,  etc.,  for  plant 
at  Graham,  Va.  (used  or  new). 

W.  Va.  Lansing — Shawner  Constr.  Co., 
J.  A.  Ellison,  Mgr. — portable  planer  and 
matcher  (used). 

W.  Va,  Logan — Guyan  Machinery  Shops 
— power  driven  scroll  saw,  band  wheel  for 
6 ft.  Smith  Myers  ft  Schnur  mill. 

Wis*  Athena — Braun  Bros. — machinery 
for  planing  mill,  belt  driven. 

WIs.,  Cudahy — H.  M.  Shoe  Co. — shoe 
working  machinery. 

WIs.,  Ran  Claire  — Chippewa  Valley 
Produce  Co. — refrigerating  machine  and 
cooling  apparatus  for  cold  storage  plant. 

WIs.,  Fort  Atkinson — Fort  Atkinson  Can- 
ning Co.— canning  machinery  and  crating 
machine. 

WIs.,  Merrill — Wisconsin  Mfg.  Co.,  c/o  E. 
Chauvin — special  machinery  for  proposed 
factory ' for  the  manufacture  of  sweeping 
compound. 

WIs.,  Milwaukee — Nowlny  Publishing  Co., 
618  Mitchell  St. — paper  cutting  machine. 

WIs.,  Neills vllle — Nelllsville  Canned  Food 
Co.,  A.  G.  Shedden,  Purch.  Agt. — canning 
machinery. 

Wl».,  New  London  — Amer.  Plywood 
Corp.,  F.  P.  Zang,  Mgr. — sander,  taping  ma- 
chine textile  dryer  and  special  machinery. 

WIs.,  Racine — Clark  Engineering  Co., 
4th  St.  and  Lake  Ave. — loop  winding  ma- 
chine for  Winding  colls  in  motor  repair 
shop. 

WIs.,  Racine — Clark  Eng.  Co..  Lakevtew 
Bldg.,  9th  and  Lake  Ave. — loop  winder  for 
winding  motor  colls  in  motor  repair  shop 
(used). 

WIs.,  Sheboygan — A.  H.  Ehrlich,  1123 
North  8th  St. — vulcanizing  and  power 
equipment. 

Wis.,  South  Kaukauma — H.  J.  Fass- 
bender,  R.  F.  D.  No.  1 — churns,  mixers, 
dairy  machinery  and  cooling  apparatus. 

'Wis.,  Stevens  Point — E.  B.  Schwqhn,  215 
Strong  Ave. — machinery  for  shoe  repair 
shop  at  Appelton. 

Wis.,  Wausau — D.  L.  Bellinger,  1024 — 
3rd  St.,  Machinists — traveling  crane. 

Wis.,  Wausau — Gromwald  & Co.,  c/o  C. 
Westberg,  Monuments — power  saws  and 
polishing  mills. 

N.  B„  Brookway — E.  Vail— saw  mill  ma- 
chinery and  other  equipment. 

Ont.,  Lindsay — J.  Hadley — machinery  and 
equipment  for  proposed  shingle  factory. 

Ont.,  Llatowel — Pfeffer  Milling  Co.— 
equipment  for  flour  mill. 

Ont*  London — The  City  Council,  H.  A. 
Brazier,  City  Hall,  Engr. — equipment  for  a 
carrier  system  to  carry  cinders  from  the 
incinerator  across  the  river  about  1,000  ft. 

Ont.,  Mlllbank — H.  B.  Rats  Co. — machin- 
ery, engine  and  general  equipment  for  saw- 

Ont.,  Niagara  Falls — U.  S.  Light  ft  Heat 
Co.,  manufacturer  of  batteries,  auto  start- 
ers, etc. — machinery  and  equipment  for  plant 
which  is  being  remodeled. 

Ont.,  Tlllsonburg — W.  Ruth — equipment 
for  proposed  bakery. 

Ont.,  Welland — Welland  Cotton  Mills, 
manufacturers  of  fine  and  coarse  yams— 
machinery  and  equipment  Including  looms, 
spinners,  etc.,  for  proposed  million  dollar 
cotton  mills  on  Queen  and  Duncan  Sts. 

Que.,  Montreal — Empire  Fdry.,  128  Well- 
ington St. — machinery  and  equipment  for 
proposed  brass  foundry  addition. 


Metal  Working  Shops 


CaL,  Los  Angeles — California  Electric 
Heating  Co.,  617  Chapman  Bldg.,  plans  to 
build  a factory,  for  the  manufacture  of 
combined  electric  heater  and  fan,  in  south- 
east part  of  city.  Estimated  cost  2100,000. 
W.  H.  Vance,  Vice-Pres.  Engineer  and 
architect  not  selected. 

111.,  Chicago — W.  F.  Block  ft  Co..  1845 
Lamon  Ave.,  is  having  plans  prepared  for 
the  construction  of  a 1 and  2 story  180  x 
200  ft.  factory,  for  the  manufacture  of 
sheet  metal  products,  at  1828  Lamon  Ave. 
Estimated  cost  2100,000.  H.  H.  Green,  804 
South  Wabash  Ave.,  Archt. 

111.,  Chicago — R.  R,  Cenek,  Archt.,  118 
North  La  Salle  St.,  will  soon  receive  bids 
for  the  construction  of  a 1 story,  75  x 160 
ft.  factory  on  Cottage  Grove  Ave.  and  48th 
St.,  for  the  Auto  Truck  Body  Builders  Co. 
Estimated  cost  235,000. 

111.,  Chloago — K.  Kaufman  Bros.,  c/o 
Dubin  & Eisenberg,  Archts.,  14  West  Wash- 
ington St.,  will  soon  award  the  contract 
for  the  construction  of  a 3 story,  62  x 125 
ft.  factory  and  garage,  on  Fillmore  St. 
Estimated  cost  260,000. 

Mass.,  Middleton — The  Middleton  Motor 
Co.,  Danvers,  plans  to  build  a 2 story  ga- 
rage, service  and  repair  shop  here.  Esti- 
mated cost  240, 0n0.  Private  plans. 

Mich.,  Detroit — Fisher  Body  Co.,  Gen- 
eral Motors  Bldg.,  has  awarded  the  con- 
tract for  the  construction  of  a 6 story,  102 
x 979  ft.  factory  addition,  for  the  manu- 
facture of  automobile  bodies.  Estimated 
cost  22,000,000. 

Mian.,  Minneapolis — Bd.  of  Park  Com- 
missioners, J.  A.  Ridgway,  Secy.,  City  Hall, 
will  soon  award  the  contract  for  the  con- 
struction of  3 story,  43  x 144  ft.  shops  and 
warehouses,  on  Lyndale  Farmstead.  Esti- 
mated cost  276.000.  Magney  ft  Tusler,  126 
South  9th  St.,  Archts. 

N.  Y.,  Buffalo — C.  J.  Ernst,  1009  East 
Ferry  St.,  plans  to  build  a small  shop  and 
service  station.  Estimated  cost  212.000. 
Architect  not  announced. 

N.  Y.,  New  York — Commissioner  of  Plant 
ft  Structures,  18th  floor,  Municipal  Bldg, 
will  receive  bids  until  June  23,  for  the 
construction  of  a repair  shop,  for  the  de- 
partment of  street  cleaning,  at  16th  St.  and 
Ave.  C. 

N.  Y„  New  York — The  Transit  Commis- 
sion, 49  Lafayette  St.,  has  awarded  the 
contract  for  the  construction  of  additional 
repair  shops  on  Lenox  Ave.  and  West  148th 
St.  Estimated  cost  2300,006.  Private 
plans. 

O. ,  Cleveland — E.  Schlmmelman,  17702 
Lake  Shore  Blvd.,  has  had  plans  prepared 
for  the  construction  of  a 1 story,  54  x 118 
ft.  garage  and  commercial  building.  Esti- 
mated cost  250,000.  Private  plans. 

O.,  Cleveland — J.  Struziak,  8128  Wade 
Park  Ave.,  has  completed  plans  for  the 
construction  of  a 1 story,  17  x 43  ft.  garage 
and  boiler  room.  Estimated  cost  240,000. 
Private  plans. 

O.,  Dayton — Dayton  & Troy  Auto  Co* 
2nd  and  St.  Clair  Sts.  is  having  plans  pre- 
pared for  the  construction  of  a 5 story,  85 
x 200  ft.  garage  and  auto  sales  building. 
Estimated  cost  2180,000.  Architect  not 
selected. 

O.,  Lakewood  (Cleveland  P.  O.) — W.  C. 
Schultz,  11913  Detroit  Ave.,  has  awarded 
the  contract  for  the  construction  of  a l 
story,  70  x 90  ft.  garage  and  commercial 
building  on  Detroit  and  Love  Aves.  Esti- 
mated cost  240,000.  Noted  June  8. 

Pa.  Coraopolls — Standard  Steel  Spring 
Co.  is  receiving  bids  for  the  construction  or 
a 1 story.  64  x 141  ft.  factory  addition 
(crane  building). 

Pa,  Erie — Union  Iron  Wks.,  16th  and 
Cascade  Sts.,  is  receiving  bids  for  the  con- 
struction of  a 1 and  a 8 story,  180  x 310 
ft.  addition  to  its  plant.  G.  w.  Bach,  Mgr. 
Private  plans. 

Pa,  Johnstown — J.  Walling  ft  Co*  518 
Washington  St*  Plans  to  build  a 3 story. 
74  x 132  ft.  garage,  on  Railroad  St.  Esti- 
mated cost  2150,000. 

Pa.  Lancaster  — Rowe-Stuart  Motors 
Corp.  will  build  a 120  x 271  x 327  ft.  fac- 
tory for  the  manufacture  of  Anderson  truck 
tires,  on  Fountain  Ave  between  Rossmere 
and  New  Holland  Aves. 

Pa*  New  Brighton — The  Standard  Sani- 
tary Mfg.  Co..  Bessemer  Bldg..  Pittsburgh. 
Is  having  plans  prepared  for  the  construc- 
tion of  a 1 story,  100  x 203  ft.  machine 
shop,  here.  Estimated  cost  2100.000.  W. 
H.  Carver,  c/o  owner,  New  Brighton  Com- 
pany, Engr. 
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Fl,  Phil  a. — J.  J.  Greenberg  Co.,  Uorris 
Bldg.,  has  awarded  the  contract  for  the 
construction  of  a 6 story,  56  z 160  ft.  sales 
and  service  station  at  1409-11  NortI*  Broad 
St.  Estimated  cost  9125,000.  Noted  May 
18,  1922. 

Pa.,  Phil*. — L.  J.  Kolb,  10th  and  Reed 
Sts.,  plans  to  build  a 1 story,  60  x 71  ft. 
and  a 1 story,  175  z 200  ft.  garage  at  1418- 
28  Mellon  St.  Estimated  cost  980,000.  C. 
B.  Weldon,  10  South  18th  St.,  Archt. 

Fa,  Phils H.  P.  Weldon.  Archt.,  10 

South  18th  St,  Is  receiving  bids  for  the 
construction  of  a 2 story,  42  z 60  ft. 
foundry,  at  635  North  Watts  St.,  for  T. 
Savills  Sons,  1310  Wallace  St.  Estimated 
cost  910,000. 

Pa-  Pittsburgh — Fleishman  Co.,  701 
Washington  St.,  New  York  City,  will  soon 
award  the  contract  for  the  construction  of 
a 1 and  2 story,  75  x 175  ft.  garage,  ware- 
house and  office  building  on  Alley  and 
Western  Sts.,  here.  Estimated  cost  950,000. 
L.  L.  Teeman,  c/o  owner,  Archt. 

Pa,  Pittsburgh. — Haller  Baking  Co.,  260 
North  Denniston  Ave.,  has  awarded  the 
contract  for  the  construction  of  a 2 story 
86  x 92  ft.  bakery  addition  and  garage,  on 
Shakespeare  St.  Estimated  cost  950,000. 

Pa,  Warren — Warren  Steel  Car  Co.,  Inc., 
plans  to  rebuild  its  plant  which  was  de- 
stroyed by  Are.  Estimated  cost  975.000. 
B.  Mathis,  Mgr.  Architect  not  announced. 

Va  Brattleboro — The  Presby-Leland  Co., 
Barre,  has  awarded  the  contract  for  the 
construction  of  a 1 story  cutting  shed,  a 1 
story  machine  shop,  a 1 story  office  build- 
ing, and  storage  sheds,  here.  Estimated 
cost  9100,000.  Private  plans.  Noted  June 
1,  1922. 

Va.,  Norfolk — Johnson  Motor  Corp.,  751 
Granby  St.,  has  awarded  the  contract  for 
the  construction  of  a garage.  Private 
plans. 

Va,  Norfolk  — Bowen  berg  — Goodman 
Corp.,  127  Granby  St.,  has  awarded  the 
contract  for  the  construction  of  a 91  z 305 
ft.  garage  on  Granby  and  11th  Sts.  Esti- 
mated cost  9194,000. 

W.  Va.,  Holden — Island  Creek  Coal  Co. 
plans  to  build  a machine  shop  to  replace 
the  one  destroyed  by  fire.  Estimated  cost 

975.000.  Architect  not  announced. 

Wis.,  Beloit — J.  H.  Saris,  412  Broad  St, 
is  receiving  bids  for  the  construction  of  a. 
2 story,  100  x 130  ft.  garage.  Estimated 
cost  950,000.  J.  F.  Hetherington  & Son, 
Goodwin  Blk.,  Archts. 

Wit*.,  Sheboygan— W.  A.  Knaak  Motor 
Co.,  South  13h  St.  and  Georgia  Ave.,  is 
having  plans  prepared  for  the  construction 
of  a 2 storv,  50  x 95  ft.  garage.  Estimated 
cost  650,000.  E.  A.  Stubenrauch,  629  North 
8th  St.,  Archt. 

WTs.,  Sheboygan — E.  W.  Tupper,  1328 
North  7th  St.,  has  awarded  the  contract 
for  the  construction  of  a 1 story.  50  x 60  ft. 
garage  and  filling  station  on  St.  Clair  St. 
Estitnated^cost  940,000.  Private  plans. 

Ont..  Toronto — F.  Passmore,  925  Bathur't 
St.,  plans  to  build  a 2 story.  40  x 80  ft. 
garage  and  repair  shop.  Estimated  cost 

930.000. 


General  Manufacturing 


Col.,  Dinnba — Sun  Maid  Raisin  Growers, 
Holland  Bldg.,  Fresno,  are  having  plans 
prepared  for  the  construction  of  an  80  z 140 
ft.  packing  plant,  here.  Trewhltt-Shields 
Co.,  Rowell  Bldg.,  Fresno,  Archts. 

Cal.,  Eureka — Eureka  Woolen  Mills, 
Bway  and  Whipple  Sts.,  has  awarded  the 
contract  for  the  construction  of  a 2 story 
addition  to  its  plant.  Estimated  cost  912,- 
000.  F.  E.  McGee,  Vice-Pres. 

Cal,  Reedley — Union  High  School  Trus- 
tees will  receive  bids  until  June  30  for  the 
construction- of  6 high  school  buildings,  in- 
cluding administration,  gymnasium,  manual 
training,  cafeteria,  etc.  Estimated  cost  for 
building  and  equipment.  9450,000.  Trew- 
hitt  & Shields,  Rowell  Bldg,  Fresno,  Archts. 

Cal,  San  Francisco— O’Brien  Bros.,  Inc, 
Archts,  240  Montgomery  St,  are  receiving 
bids  for  the  construction  of  a 2 story  print- 
ing plant  on  Howard  St,  for  L.  Laurie, 
Mills  Bldg.  Building  to  be  leased  to  Leigh- 
ton Press,  516  Mission  St.  Estimated  cost 

925.000. 

Cal,  San  Francisco — W.  N.  Brunt,  766 
Mission  St,  has  awarded  the  contract  for 
thq  construction  of  a 2 story  printing  plant, 
on  Minna  and  7th  Sts.  Estimated  cost 

940.000. 

Cal,  San  Francisco — Wayne  Oil  Tank 
and  Pump  Co,  4 th  and  Harrison  Sts,  has 
awarded  the  contract  for  the  construction 


of  a 1 story  shop  and  office  building  on  4th 
and  Perry  Sts.  Estimated  cost  910.000. 

Fla.,  Lakeland — Non-Acid  Fertilizer  and 
Chemical  Co.  is  having  plans  prepared  for 
the  construction  of  a fertilizer  plant.  H. 
D.  Mendenhall,  Lakeland,  Archt. 

Fla.,  Tampa — Tampa  Gas  Co,  201  Madi- 
son St,  plans  to  bund  a gas  plant  exten- 
sion. Estimated  cost  950,000.  R.  Nettles, 
Chapin  and  Boulevard  Sts,  Engr. 

Ga,  La  Grange — Dunson  Mills  has 
awarded  the  contract  for  the  construction 
of  a 1 story  111  z 132  ft.  addition  to  their 
weave  shed. 

Ind,  Kokomo — Kokomo  Gas  & Fuel  Co, 
c/o  C.  A.  Moore,  Pres,  is  having  plans  pre- 
pared for  the  construction  of  a manufac- 
turing plant.  Estimated  cost  9500,000.  The 
Kopper  Co,  Union  Arcade  Bldg,  Pitts- 
burgh, Pa,  Engrs. 

Me,  Portland — Confederated  Home  Ab- 
attoir Corp,  plans  to  build  a meat  pack- 
ing and  ice  manufacturing  and  refrigera- 
tion plant.  Estimated  cost  9500,000.  Archi- 
tect not  announced. 

Md,  Baltimore— Kaufman  Beef  Co, 
Union  Stock  Yards,  had  plans  prepared  for 
the  construction  of  a 3 story,  110  x 120  ft. 
packing  plant.  Estimated  cost  9125,000. 
Himmelsbach  and  Schllch,  136  Liberty  St, 
New  York,  Engrs. 

Mass,  Boston — The  Ginter  Co,  369  Con- 
gress St,  has  awarded  the  contract  for  the 
construction  of  a 4 story,  40  x 80  ft.  bakery 
on  Sbawmut  St.  Estimated  cost  950,000. 

Mass,  Ipswich — Hayward  Hosiery  Co. 
has  awarded  the  contract  for  the  construc- 
tion of  a 1 story,  45  x 135  ft.  hosiery  mill. 
Estimated  cost  915,000.  Private  plans. 
W.  E.  Hayward,  Pres. 

Mass,  Lynn — A.  M.  Creighton,  27  Willow 
St,  has  awarded  the  contract  for  the  con- 
struction of  a 4 story,  50  x 225  x 255  ft. 
factory  for  the  manufacture  of  shoes. 
Estimated  cost  9500,000. 

Minn,  Cloquet — The  Northwest  Paper 
Co.  has  awarded  the  contract  for  the  con- 
struction of  a 3 story  paper  mill.  Esti- 
mated cost  9600,000.  Noted  Feb.  9,  1922. 

Minn,  Cloquet — Northern  Lumber  Co.  is 
building  a 2 story,  75  x 185  ft.  planing 
mill.  Estimated  cost  930,000. 

N.  Y„  Buffalo — Harvey  Laundry  Co, 
Inc,  90  Chenango  St,  plans  to  build  a laun- 
dry. Estimated  cost  915,000.  Private 
plana  Architect  not  announced. 

N.  Y,  Lockport — A.  W.  Jack  Corp.  has 
awarded  the  contract  for  the  construction 
of  a paper  mill,  on  Mill  and  Transit  Rds. 

N.  Y,  Niagara  Falls — Kimberly-Clark 
Paper  Co,  Packard  Rd,  has  awarded  the 
contract  for  the  construction  of  one  50  z 
100  ft.  and  one  50  x 120  ft.  factory  build- 
ing for  the  manufacture  of  paper.  Esti- 
mated cost  959.000. 

N.  Y,  Red  Creek — Central  Packing  House 
has  awarded  the  contract  for  the  construc- 
tion of  a 50  x 100  ft.  fruit  packing  plant. 

N.  C,  Brevard — H.  C.  Brevard,  plans  to 
build  an  ice  and  cold  storage  plant.  Esti- 
mated cost  including  machinery  912,000  to 

915,000.  Engineer  not  selected. 

N.  C„  Winston-Salem— Bailey  Bros, 
plan  to  build  a 5 story,  63  x 154  ft.  cigar- 
ette factory.  Estimated  cost  9190,000. 
Lockwood,  Green  A Co,  Charlotte,  Archts. 

O,  Cleveland— A.  Zlcha,  3587  East  108th 
St,  has  awarded  the  contract  for  the  con- 
struction of  a 2 story,  42  z 66  ft.  bakery 
and  commercial  building,  at  4110  Memphis 
Ave.  Estimated  cost  940,000.  Private 
plana 

O,  Columbus — Department  of  Public 
Welfare,  9th  and  Oak  Sts,  will  soon  award 
the  contract  for  the  construction  of  a 
laundry  and  bakeshop  on  West  Broad  St. 
Estimated  cost  350,000  and  330,000  respec- 
tively. R.  S.  Harst,  Ohto-Hartman  Bldg, 
Archt. 

Pa,  Phlla. — Bayuk  Bros,  Inc.,  3rd  and 
Spruce  Sts,  will  soon  receive  bids  for  the 
construction  of  a 4 story.  84  x 109  ft.  fac- 
tory, for  the  manufacture  of  cigars,  at  10th 
and  Bainbridge  Sts.  Estimated  cost  3250,- 
000.  E.  A.  Wilson,  1208  Chestnut  St,  Archt 

Pa.  Phils. — Blumenthal  Bros,  Margaret 
and  James  Sts.,  has  awarded  the  contract 
for  the  construction  of  a factory  for  the 
manufacture  of  cocoa  products.  Estimated 
cost  9200,000.  Ballinger  Co,  12th  and 
Chestnut  Sts,  Archts. 

Pa,  Phils., — C.  B.  Cochrane,  Kensington 
Ave.  and  Butler  St,  plans  to  build  a 3 
story,  40  x 200  ft.  rug  factory.  Estimated 
cost  950,000.  W.  Steele  A Sons,  16th  and 
Arch  Sts,  Engrs. 

Pa,  Phlla — Columbia  Carpet  Mills,  3rd 
and  Huntington  Sts.,  has  awarded  the  con- 
tract for  the  construction  of  a 5 story,  40 


z 114  x 146  ft.  carpet  mill,  on  3rd  and 
Cumberland  Sts, 

Fa,  Phila^OQlll  Glass  do.  Amber  and 
Venango  Sts,  has  awarded  the  contract  for 
the  construction  of  a 2 story,  20  x 86  ft 
factory.  Estimated  cost  925,000. 

Pa,  Phlla — W.  F.  Newbeny  Co,  Otis 
Bldg,  Engrs,  are  receiving  bids  for  the 
construction  of  1 story,  20  x 25  ft.  and  1 
story,  70  z 200  ft.  factory  buildings  for  the 
manufacture  of  silks,  on  Front  and  Olney 
Aves,  for  Heinz  Mfg.  Co,  2120  West  Tioga 
St  Estimated  cost  380,000. 

Pa,  Pittsburgh — Newspaper  Printing  Co, 
Gazette  Sq,  has  awarded  the  contract  for 
the  construction  of  a 3 story.  81  x 84  x 107 
ft.  addition  to  their  plant.  Estimated  cost 

9176,000.  E.  B.  Lee,  Chamber  of  Commerce 
Bldg,  Archt. 

Pa,  Readinr — Central  Abattoir  Co, 
Chestnut  St,  had  plans  prepared  for  the 
construction  of  a 3 story  plant  addition. 
Estimated  cost  9125,000.  Himmelsbach  and 
Schllch.  136  Liberty  St,  New  York.  Engrs. 

Pa,  Rochester — Amer.  Borax  Co,  c/o 
Standard  Sanitary  Mfg.  Co,  Bessemer 
Bldg,  Pittsburgh,  has  awarded  the  con- 
tract for  the  construction  of  3 story,  50  x 
100  ft,  1 story,  50  x 100  ft,  and  1 story. 
80  x 60  ft.  factory  and  power  plant,  here. 
Estimated  cost  990,000.  Private  plana 

Pa,  8hamokln — Croninger  Packing  Co. 
has  awarded  the  contract  for  the  construc- 
tion of  a 5 story,  28  x 52  ft.  and  50  z 77 
ft.  packing  house.  Estimated  cost  9200,000. 
Noted  April  13,  1922. 

Pa,  Sharon — Sharon  Furniture  Co.  plans 
to  rebuild  a factory  recently  destroyed  by 
fire,  for  the  manufacture  of  furniture.  Esti- 
mated cost  925.000.  Architect  not  an- 
nounced. 


Pa,  Williamsport — Peters  Packing  Co, 
has  awarded  the  contract  for  the  construc- 
tion of  a 4 story,  68  z 68  ft.  packing  house. 
Estimated  cost  3130,000.  C.  B.  Comstock, 
110  West  40th  St,  New  York,  Archt. 

Tex,  Grand  Prairie — Prairie  Refining 
Co,  has  awarded  the  contract  for  the  con- 
struction of  a refinery.  Estimated  cost 
940,000.  I.  B.  Walker,  Pres. 


Va,  Buena  Vista — United  Chemical  Prod- 
ucts Co,  609  Chamber  of  Commerce  Bldg, 
Pittsburgh,  is  receiving  bids  for  the  con- 
struction of  a 1 story,  41  x 44  ft.  plant 
here,  for  the  manufacture  of  fertilizer. 
Estimated  cost  345,000.  F.  B.  Deane,  c/o 
owner,  Archt 


Va,  Norfolk — The  City  Gas  Co,  has 
awarded  the  contract  for  the  construction 
of  gas  holder,  boiler  works,  and  extension 
to  gas  mains  at  present  plant  on  Montl- 
cello  Ave.  Estimated  cost  |122,000. 


W.  Va,  Huntington — Perry  Norvell  Shoe 
Co,  has  awarded  the  contract  for  the  con- 
struction of  a 6 story  shoe  factory,  on 
Guyan  and  25th  Sts.  Estimated  cost 

3100.000. 

Wis,  Fair  Water — Fair  Water  Co,  has 
awarded  the  contract  for  the  construction 
of  a 2 story,  70  x 85  ft.  dairy.  Estimated 
cost  350,000. 


Wis,  Madison — The  City  of  Madison.  N.  C. 
Buser,  Clerk,  plans  to  build  a 20  ton 
auto  scale  for  public  use.  E.  El  Parker. 
Engr. 


Wis,  Madison — Northern  Wisconsin  Oil 
Co,  De  Pere  St,  Menasha,  has  awarded 
the  contract  for  the  construction  of  a 1 
story,  50  z 110  ft  filling  station  on  Oilman 
St,  here.  Estimated  cost  345.000.  Address 
G.  Mayer,  Menasha. 


Wis,  Milwaukee— Claybourn  Process 
Corp,  c/o  H.  J.  Esser,  82  Wisconsin  St, 
Archt  and  Engr,  will  soon  award  the  con- 
tract for  the  construction  of  a 1 story.  117 
z 200  ft.  building  for  the  manufacture  of 
a color  printing  process,  on  Humboldt  Ave. 
Plans  are  also  being  prepared  for  the  con- 
struction of  a 1 story,  30  x 80  ft.  boiler 
room  and  heat  treating  building,  also  a 
1 story,  100  x 182  ft.  administration 
building. 


Wis,  Omro — Omro  Co-operative  Butter  A 
Cheese  Co.  has  awarded  the  contract  for 
the  construction  of  a 1 story,  69  x 74  ft. 
creamery  and  cheese  factory.  Estimated 
cost  342,000. 


Out,  Huntsville — Muskoko  Wood  Mfg. 
Co,  plans  .to  rebuild  Its  plant  partially  de- 
stroyed by  fire.  Estimated  cost  including 
machinery,  etc,  3100,000. 

Out,  Welland — Empire  Cotton  Mills,  Tad., 
has  awarded  the  contract  for  the  construc- 
tion of  an  addition  to  its  mills.  Estimated 
cost  3250,000.  Noted  March  23. 


Out,  Welland — Welland  Cotton  Mills. 
Ltd,  plans  to  build  a cotton  mill  In  two 
units,  one  for  coarse  yarns  and  the  other 
for  fine  yarns,  on  Queen  and  Duncan  Sts 
Estimated  cost  91,000,000.  R.  Cooper, 
Secy.  Private  plans. 
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Machines  that  Whirl  the  W ater  Out 


Of  course  we  mean  centrifugal  drying 
machines. 

Such  machines  are  made  by  several 
firms,  some  of  whom  have  been  in  the 
business  for  many  years  and  have  built 
up  a wonderful  reputation  for  good 
machines  and  fair  prices. 

There’s  a lot  of  cast  iron  in  them,  but  the 
basket  for  revolving  the  material  to  be 
dried  is  made  of  copper.  Fairly  large 
machine  tools  are  required  to  work  on  the 
larger  sizes,  and  an  average  or  typical 
size  is  perhaps  48  inches  inside  the  re- 
volving basket. 

Taking  the  48  in.  machine  as  a fair 
sample,  one  type  weighs  4000  lbs.  and 


another  about  4600  lbs.  The  first  sells 
for  a trifle  over  $ 1 400  and  the  other  for 
about  $1600.  If  they  had  worked  the 
price  out  on  a pound  basis  they  couldn’t 
have  come  nearer  to  a fixed  rate  per 
pound — and  it’s  mighty  close  to  35  cents. 

While  the  materials  differ  somewhat  and 
there  is  a considerable  difference  in 
weight,  the  pound  price  may  be  likened 
to  the  vertical  boring  mill.  The  work- 
manship required  on  the  dryer  is  certainly 
no  more  accurate  than  on  the  boring  mill. 
Of  course,  there  is  more  cast  iron — but 
one  of  the  highest  price  boring  mills  on 
the  market  sells  for  only  25  cents  a lb. 
as  against  35  cents  for  dryers. 

But— 


When  you  buy  machine  took — you  buy  production — not  pounds 
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FIG.  3.  COMPRESSING  VALVE-PACKING  RINGS.  FIG.  4.  BORING  THE  CROWN  BRASS  IN  A DRIVING  BOX 


this  article  were  secured,  packing  rings  are  cut  apart 
on  a shaper,  as  shown  in  Figs.  1 and  2.  In  Fig.  1 
packing  rings  for  piston  valves  are  being  cut  apart, 
four  at  a time.  The  rings,  as  may  be  seen,  are  of  an 
L-shaped  section.  The  fixture  is  double  and  holds  two 
sizes  of  rings,  one  at  each  end  and  each  compartment 
is  curved  at  the  bottom,  as  at  A,  to  the  same  radius 
as -'that  of  the  rings  to  be  held. 


closed  the  slot  will  fit  over  a pin  in  the  valve  head  to 
locate  the  ring  and  keep  it  from  turning. 

The  rings  shown  in  Fig.  2 are  for  main  pistons.  As 
these  rings  are  much  larger  than  va’”e  rings,  more  is 
required  to  be  cut  out  of  them  to  give  the  proper  ten- 
sion when  closed.  As  may  be.  seen,  two  offset  tools  set 
in  a holder  are  used,  one.  side  of  .each  tool  having  a 
shoulder  with  a rounded  corner ‘to  servekthe  same  pur 
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Railroad  Repair-Shop  Work 

Cutting  and  Compressing  Packing  Rings — Portable  Keyseating  Device — Tools  for  Turning 
Spherical  Joints  on  Steam  Pipes — A Convenient  Step  Ladder 

By  S.  ASHTON  HAND 

Associate  Editor,  American  Machinist 

IN  MANY  railroad  shops  packing  rings  are  cut  apart  The  tool  is  shouldered,  the  corners  Of  the  shoulders 
with  a hacksaw,  the  cuts  being  made  at  an  angle  so  being  rounded.  The  narrow  part  of  the  tool  cuts  the 
as  to  let  the  point  at  one  part  of  the  ring  overlap  that  right  amount  out  of  the  rings  to  give  them  the  proper 
of  the  other  part.  spring  when  closed.  Before  the  rings  are  severed,  the 

At  the  Huntington,  W.  Va.,  shops  of  the  Chesapeake  shouldered  part  of  the  tool  cuts  a slot  with  rounded 
& Ohio  Railway,  where  the  data  and  illustrations  for  corners  in  the  inner  webe  so  that  when  each  ring  is 


FIG.  1.  SPLITTING  VALVE  PACKING  RINGS.  FIG.  2.  SPLITTING  PACKING  RINGS 
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pose  as  the  rounded  corners  on  the  tool  shown  in  Fig.  1. 

After  cutting  apart,  valve  packing  rings  are  com- 
pressed and  the  outsides  turned  to  fit  the  valve  cham- 
ber. The  operation  of  compressing  a ring  is  shown 


FIG.  5.  TURNING  THE  OUTSIDE  OF  A CROWN 
BRASS 

in  Fig.  3.  The  ring  is  held  by  the  web  between  the 
plane  surfaces  of  a plate  chuck  and  its  cover  by  a 
pressure  great  enough  to  hold  it  against  movement  by 
its  initial  spring.  While  slowly  revolved  in  the  lathe, 
the  roller  tool  shown  is  gradually  fed  against  the  out- 
side of  the  ring  until  the  ends  meet.  The  cover  is  then 
screwed  up  tightly  by  the  screw  in  the  center  and  the 
ring  machined  on  the  outside.  The  small  screw  to  be 


FIGS.  6 AND  7.  DEVICE  FOR  M IDLING  KEY  SEATS 


•seen  in  the  upper  part  of  the  cover,  enters  the  slot 
in  the  web  of  the  ring  and  prevents  any  slippage  while 
it  is  being  machined. 

In  this  shop  the  Moss  chuck,  described  in  the  article 
on  the  Richmond  shops,  is  used  on  the  vertical  boring 
mill  for  boring  driving  boxes;  but  instead  of  using 
wedges  to  hold  the  boxes  down  on  the  parallels,  cams 
attached  to  the  chuck  jaws,  as  at  A and  B in  Fig.  4, 
are  provided. 

Machining  the  outside  of  a crown  brass  in  a Bullard 
vertical  lathe  is  shown  in  Fig.  5.  The  brass  is  centered 
by  the  column  of  the  fixture  and  held  at  bottom  and 
top  between  cup-pointed  screws  in  the  base  and  upper 
flange. 

The  tool  shown  in  Figs.  6 and  7 is  used  for  keyseat- 
ing axles,  both  for  the  wheels  and  the  eccentrics.  Re- 
ferring to  Fig.  6,  the  body  A has  a V-groove  planed  in 
the  under  side  for  locating  it  on  the  axle  to  which  it  is 
clamped.  The  end  mill  at  B is  driven  by  a portable 
pneumatic  motor  through  the  taper  shank  C.  The  cut 
is  regulated  for  depth  by  the  threaded  sleeve  D while 
the  cutter  is  fed  longitudinally  by  the  ratchet  lever  E 
through  the  screw  G. 

The  device,  as  shown  in  Fig.  7,  is  equipped  with  its 
bolts  and  clamp  for  attachment  to  the  axle.  In  order 
to  save  weight,  the  device  has  been  made  narrow  and 
the  bolts  bent  to  span  the  axle.  The  bolts  are  held  in 
the  body  of  the  device  by  the  pins  A which  pass  through 
eyes  in  their  upper  ends,  so  that  they  can  be  readily 
detached. 

A device  for  turning  spherical  joints  on  the  steam 
pipes  of  a Mallet  locomotive  is  shown  in  Figs.  8 and  9. 
Fig.  8 shows  the  device,  together  with  a finished  joint, 
in  the  operating  position  in  the  lathe;  in  Fig.  9 it  is 
shown  in  position,  either  for  commencing  the  set-up 
or  for  removal  after  the  operation  has  been  completed. 
The  pipe  is  held  at  one  end  in  an  ordinary  four-jawed 
lathe  chuck  and  supported  at  the  outer  end  by  the  bush- 
ing A and  the  bar  B,  the  latter  being  held  in  the 
tailstock  of  the  lathe.  In  operation  the  bushing  A is 
located  within  the  steam  pipe  so  that  the  pivot  C of  the 
swinging  lever  D is  in  the  center  of  the  partial  sphere 
to  be  turned,  and  is  then  held  by  turning  out  four 
screws,  two  of  which  can  be  seen  at  E and  G.  These 
screws  pass  through  a flange  in  the  bushing  so  that 
their  heads  can  be  readily  reached 
from  the  inner  wall  of  the  flange.  The 
swinging  lever  is  again  pivoted  at  H 
to  a bar  held  in  the  toolpost  of  the 
lathe.  Underneath  the  extreme  end 
of  the  swinging  lever  is  the  cutting 
tool  7,  so  mounted  that  it  is  at  the 
proper  height  and  with  provision  for 
revolving  it  horizontally.  When 
properly  set  the  point  of  this  tool 
must  be  directly  opposite  the  center 
of  the  pivot  C,  in  a direction  at  a 
right-angle  to  the  axis  of  the  pipe, 
and  this  when  at  the  same  radius  as 
that  of  the  finished  joint.  The  regu- 
lar crossfeed  mechanism  is  detached, 
allowing  the  toolblock  to  occupy  any 
position  determined  by  the  angular 
position  of  the  pivots  in  the  swinging 
lever  D.  It  will  be  readily  seen  that 
the  tool,  controlled  and  guided  as 
shown,  will  describe  a circular  path 
when  motion  is  given  to  it  by  the 
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FIGS.  8 AND  9.  DEVICE  FOR  TURNING  SPHERICAL.  JOINTS  ON  STEAM  PIPES 


FIG.  12.  TRANSFERRING  A MALLET  COMPOUND.  FIG.  13.  A CONVENIENT  STEP  LADDER 


Google 


Digitized  by 


FIG.  11.  THE  PROOF  OF  THE  TEST 


FIG.  10.  TESTING  A PNEUMATIC  DRILL. 


longitudinal  feed  of  the  lathe.  The  swinging  lever  is 
curved  so  that  it  will  not  interfere  with  any  part  of 
the  work  during  the  operation. 

Tests  of  pneumatic  drills  are  regularly  made  to  de- 
termine their  efficiency  as  compared  with  records  taken 
from  new  drills,  and  the  testing  apparatus  is  shown  in 
Fig.  10.  Pressure  equal  to  that  put  on  the  drill  in 
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regular  operation  is  obtained  by  a screw  operated  by 
the  pilot  wheel  A.  The  power  delivered  is  weighed  by 
the  small  prony  brake  B,  and  indicated  on  the  gage  C, 
to  which  the  pressure  is  transmitted  through  oil,  com- 
pressed by  the  turning  action  of  the  brake  in  the  cyl- 
inder D.  The  air  pressure  on  the  line  is  shown  by  the 
gage  E,  while  the  tool-o-meter  G registers  the  amount 
of  air  consumed. 

By  a comparison  of  these  readings  with  those  re- 
corded from  tests  of  drills  in  good  condition  the  rela- 
tive efficiency  of  the  drill  under  test  can  be  determined. 
As  a further  proof,  the  consumption  of  air  is  taken 
with  the  drill  in  actual  operation,  the  drill  being 
mounted  as  shown  in  Fig.  11.  With  such  means  for 
testing  the  drills  it  is  a very  easy  matter  to  tell  when 
they  need  overhauling. 

Transferring  a Mallet  locomotive  from  one  track  to 
another  requires  the  service  of  two  cranes,  as  shown 
in  Fig.  12,  and  the  operators  must  work  well  together 
if  the  transfer  is  to  be  accomplished  without  accident. 

The  deck  of  an  engine  under  repairs  is  neither  easy 
of  access  from  the  shop  floor,  nor  is  it  a safe  place  to 
work  without  some  protection  at  the  rear.  In  Fig.  13 
is  shown  a portable  ladder  for  use  at  the  rear  end  of 
an  engine.  As  can  be  seen,  access  to  the  deck  can  be 
had  from  both,  sides  and  the  platform  at  the  top  forms 
an  extension  to  the  deck.  In  addition  the  railing  at 
the  rear  of  the  platform  prevents  the  shopmen  at  work 
from  accidentally  stepping  off  into  space. 

Turning  Vitrified  Abrasive  Wheels 
with  a Steel  Tool 

By  A.  Lambercier 

Geneva,  Switzerland 

On  pages  53,  140  and  210  of  American  Machinist, 
there  appeared  an  article  on  the  manufacture  and  use 
of  diamond  tools  that  was  of  interest  to  me,  especially 
as  I had  just  concluded  an  experiment  in  the  boring 
of  large  abrasive  wheels  by  means  of  steel  tools. 

In  our  machine  shop  where  we  do  many  kinds  of 
special  jobs,  we  not  infrequently  have  occasion  to  en- 
large the  hole  or  modify  the  shape  or  face  of  hard; 
vitrified  wheels  and  when  much  material  has  to  be 
removed  we  have  experienced  difficulty  with  the  ordi- 
nary form  of  diamond  tool  held  in  a steel  holder. 

We  had  never  given  serious  thought  to  the  possibili- 
ties of  accomplishing  the  result  in  some  other  way  until 
we  were  confronted  with  the  problem  of  enlarging  the 
bore  of  eight  24  x 2-in.  alundum  wheels  from  8 in.  to 
10  in.  in  diameter.  This  job  was  made  necessary  by 
immediate  need  for  the  wheels  and  the  impossibility  of 
securing  quickly  from  the  factory  (alundum  wheels  are 
made  in  America  and  we  are  in  Switzerland)  wheels  of 
the  right  bore  of  10  inches. 

We  had  in  stock  a sufficient  quantity  of  the  wheels 
that  were  right  in  every  respect  but  the  size  of  the  hole 
and  our  job  was,  therefore,  to  remove  approximately 
57  cu.in.  of  alundum  abrasive,  grain  46,  grade  K,  from 
each  of  the  eight  wheels. 

The  first  wheel  was  mounted  by  means  of  four  wooden 
jaws  upon  a large  oaken  faceplate  and  the  boring  started 
with  the  best  diamond  tool  we  had;  but  by  the  time  the 
hole  had  been  enlarged  1J  in.  in  diameter  this  tool  was 
worn  out,  and  a second  tool  lasted  only  just  long  enough 
to  finish  the  first  wheel.  At  this  rate  the  job  might 
have  consumed  perhaps  two  dozen  diamonds. 

It  was  at  this  stage  that  the  idea  came  to  me  of  the 


possibility  of  actually  “turning”  or  “boring”  out  the 
excess  stock  by  means  of  a steel  tool.  With  the  fore- 
man I went  to  the  scrap  box  where  we  selected  an  old 
Swiss  file  about  12  in.  long.  Breaking  the  tip  by  strik- 
ing the  file  sharply  across  an  anvil  so  as  to  secure  a 
perfectly  sharp  edge,  we  ground  it  on  the  tool  grinder 
to  an  angle  something  like  a lathe  tool,  to  give  the 
necessary  clearance. 

This  tool  was  clamped  in  the  toolpost  of  the  lathe  and 
the  work  of  boring  started  by  pulling  on  the  belt,  as  the 
slowest  power-driven  speed  of  which  the  lathe  was 
capable  was  far  too  fast.  I soon  discovered  that  this 


TURNING  VITRIFIED  WHEELS  WITH  STEEL  TOOLS 

tool  worked  as  well  as  a bortz  diamond  and  that  the 
deeper  the  cut  taken  the  better  it  worked. 

The  corner  of  the  hole  was  taken  off  upon  a 45-deg. 
bevel  until  the  outer  diameter  of  the  bevel  reached 
10  in.  Then  the  cuts  were  taken  radially  as  shown  in 
the  sketch,  about  A in.  depth  of  cut  and  A in.  feed,  until 
the  diameter  of  the  hole  was  within  A in.  of  size ; then 
a single  cut  was  taken  from  front  to  rear,  finishing 
the  hole. 

As  soon  as  the  possibility  of  success  was  apparent  a 
power  drive  was  applied  to  the  lathe  by  mounting  a 
,6-in.  pulley  in  the  lathe  in  the  next  row  and  belting  from 
it  to  the  largest  step  on  the  cone  of  the  lathe  in  which 
the  work  was  being  done.  By  using  the  back  gears  of 
both  lathes  we  were  able  to  get  a rotative  speed  of  four 
turns  in  five  minutes,  corresponding  to  a cutting  speed 
of  about  25  in.  per  minute. 

On  the  first  cuts  great  care  was  taken  for  fear  that 
the  pressure  might  cause  the  tool  to  “dig”  and  break- 
out pieces  of  the  material,  but  this  did  not  happen. 
At  the  speed  and  feed  mentioned  there  was  no  apparent 
wear  upon  the  tool,  but  the  slightest  increase  of  rotative 
speed  above  this  point  resulted  in  immediate  disaster  to 
the  cutting  edge. 

From  this  experiment  I should  say  that,  given  a suffi- 
cient depth  of  material  to  be  removed,  there  is  no  longer 
need  for  diamond  tools  for  turning  or  looting  vitrified 
wheels.  A cut  of  less  than  ^ in.  would  simply  wear  out 
the  tool  of  hardened  steel;  and  here,  probably,  the 
diamond  remains  the  only  possible  working  tool. 

Under  the  best  of  conditions  it  would  probably  bp  the 
limit  of  elasticity  of  the  steel  that  governed  the  depth 
of  cut  and  rate  of  feed,  but  within  its  limits  the  steel 
tool  is  to  be  preferred  to  the  diamond  for  several 
reasons. 

The  time  of  boring  the  first  wheel  by  this  method  was 
about  four  hours  “floor  to  floor,”  and  it  was  done  at  one 
grinding  of  the  tool. 
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Allowing  for  Gage  Wear 

Shall  Master  Gages  Have  a Fixed  Tolerance  or  Shall  Allowance  Be  Made  for  Wear? 
American  and  British  Points  of  View  at  Variance 


By  R.  DUMAS  AND  E.  C.  PECK 


INTERCHANGEABLE  manufacture  is  so  closely  tied 
up  with  the  question  of  sages  and  tolerances  that 
a thorough  understanding  of  the  subject  is  necessary 
to  avoid  confusion  and  to  secure  economical  manufac- 
ture. One  of  the  troublesome  problems  is  that  of  the 
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wear  of  gages  and  the  way  in  which  this  wear  affects 
the  work  to  be  gaged. 

There  are  two  diametrically  opposed  points  of  view 
as  to  gage  wear,  one  which  we  may  perhaps  call  the 
American  viewpoint  since  its  general  acceptance  grew 
out  of  the  war  experience  of  the  U.  S.  Army  Ordnance 
Department,  is  “that  the  component  dimensions  as 
represented  by  master  gages  must  never,  from  any 
cause,  be  exceeded  either  from  wear  of  gages  or 
inaccuracy.” 

The  British  Method  of  Gaging 

The  other  view,  held  and  practiced  by  the  British 
War  Office,  allowed  a tolerance  for  wear  of  the  master 
gage  and  made  a second  set  of  tolerances  to  cover  this. 
The  two  practices  compared,  in  the  following  letters, 
are  from  R.  Dumas,  works  manager  of  the  British 
Thomson-Houstorn  Co.,  and  E.  C.  Peck,  general  superin- 
tendent of  the  Cleveland  Twist  Drill  Co.  It  must  be 
remembered  that  the  latter  was  a Lieutenant-Colonel 
in  the  Ordnance  Department  in  complete  charge  of. 
gages  and,  that  in  this  capacity,  he  put  the  depart- 
ment on  a sound  manufacturing  basis  so  far  as  muni- 
tions were  concerned.  Mr.  Dumas  considers  the 
American  practice,  as  taken  up  by  the  American  Society 
of  Mechanical  Engineers,  unsound  and  states  his  case 
as  follows: 

“If  manufacturer  B contracts  to  make  certain  parts, 
such  as  plugs,  for  customer  A to  certain  prescribed 
limits,  customer  A is  not  entitled  to  reject  any  parts 
which  come  up  to  the  extreme  limits  mentioned.  Cus- 


tomer A is  entitled  to  gage  the  parts  in  order  to  see 
whether  manufacturer  B has  complied  with  the  re- 
quirements. 

“If  he  is  doing  this  with  a limit  gage,  then  it  is 
clear  that  the  ‘go  on’  end  of  the  gage  must  not  reject 
any  work  which  is  up  to  the  extreme  limit,  and  as  gages 
in  themselves  must  have  a tolerance  it  is  clear  from 
this  that  the  gage  tolerance  must  be  on  the  plus  side. 
If  the  gage  tolerance  were  inside  the  limits,  then  it 
might  easily  result  in  parts  being  rejected  which  com- 
plied with  the  initial  requirements,  and  manufacturer 
B would  then  have  legitimate  cause  for  complaint. 

"It  will  be  seen  then  that  the  legal  aspect  of  the  case 
determines  the  question,  and  it  can  be  said  with  cer- 
tainty that  the  extended  experience  obtained,  when 
working  on  this  basis  during  the  war  and  since,  has 
demonstrated  that  no  practical  objection  to  it  exists. 

“It  is,  in  point  of  fact,  a convenience,  as  it  is  so 
desirable  as  to  be  practically  necessary  to  arrange  for 
a slight  difference  to  exist  between  work  and  inspec- 
tion gages,  in  order  to  insure  that  work  passed  by  the 
‘work’  gages  will  run  no  illegitimate  risk  of  being 
rejected  by  inspection'  gages.” 

Mr.  Peck  replies:  “I  am  entirely  familiar  with  the 
system  carried  out  by  the  English  in  their  munitions 
works  during  the  war. 

“When  I took  hold  of  the  gage  business  in  Washing- 
ton, I found  about  half  of  the  people  trying  to  adhere  to 
the  English  doctrine  and  the  other  half  bitterly  opposed 
to  it.  I made  quite  an  extensive  study  of  the  practical 
use  of  it  before  coming  to  a decision  as  to  what  our 
own  practice  would  be  from  then  on.  In  my  estimation, 
it  was  their  practice  of  having  a plus  tolerance  on 
inspection  gages  which  caused  the  most  of  their  trouble. 

“The  first  thing  I laid  down  for  our  observance  in 
the  Army  was  that  the  component  dimensions  as  repre- 
sented by  master  gages  must  never  from  any  cause 
whatever  be  exceeded  either  from  wear  of  gages  or 
inaccuracy.  This  fundamental  is  conceded,  by  those 
who  know  the  subject,  to  be  so  sound  that  it  is  rarely 
questioned.  The  old  timers,  generally  those  who  think 
they  adhere  to  a tolerance  but  do  not,  favor  the  practice 
used  by  England  during  the  war. 

“This  subject  was  very  extensively  gone  into  by  the 
Screw  Thread  Commission  on  its  visit  to  England,  and 
we  spent  an  entire  day  discussing  it.  Every  one  at 
the  conference  table  except  one  man  from  the  Woolwich 
Arsenal,  conceded  the  superiority  of  our  method  and 
also  the  economy  in  both  production  and  gages. 

“Proof  of  my  statement  that  the  system  which  I 
advocate  works  out  is  that  immediately  following  its 
understanding  and  adoption,  gage  troubles  became  less 
and  less  until  finally  they  were  practically  nothing. 
Under  the  English  system  they  never  got  any  less  and 
there  was  always  a constant  quibble  over  how  much  over 
a mark  a gage  could  wear. 

“The  following  example  will,  I think,  make  this  per- 
fectly clear:  The  accompanying  illustration  represents 
the  method  I advocate.  Either  snap  or  ring  gages  can 
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be  used  and  a check  or  plug  made  to  master  gage 
dimension  will  check  the  inspection  gage  against  wear- 
ing beyond  the  limits.  Where  the  inspection  gage 
rejected  work  on  account  of  0.0004  in.  (a  very  small 
amount)  and  the  producer  objected,  the  work  was  rein- 
spected with  an  inspection  gage  worn  to  master  gage 
size.  However,  this  was  rare,  and  most  manufacturers 
preferred  to  work  farther  away  from  the  danger  line. 

“The  English,  in  a lot  of  their  work,  put  on  a second 
set  of  tolerances  equal  to  wear  limit  of  the  inspection 
gages  and  began  their  inspection  gage  at  master  gage 
size  and  then  made  a second  master,  say  0.0004  in. 
large,  and  allowed  the  inspection  gage  to  wear  to  this 
limit.  This,  of  course,  always  violates  the  fundamental 
that  component  limits  must  not  be  exceeded.  In  fact, 
it  sets  up  limits  and  then  destroys  them.” 

Instructions  to  Workmen 

By  C.  J.  Morrison 

There  are  two  extremes  in  giving  instructions  to 
workmen  and  they  are  about  equally  bad.  In  one  method 
no  detailed  instructions  are  given  while  in  the  other 
specific  directions  are  given  for  each  detail  of  an  oper- 
ation. The  first  method  denies  the  workmen  help  from 
those  who  are  in  a position  to  make  a careful  study  of 
operations  and  leaves  him  to  guess  at  cutting  speeds 
and  devices  which  may  be  used ; while  the  second  method 
kills  initiative  and  confines  the  thinking  to  those  who 
issue  the  instructions. 

The  operator  on  a vertical  boring  mill  was  handed 
detailed  instructions  covering  the  turning,  boring  and 
facing  of  an  iron  casting;  he  religiously  followed  the 
instructions  so  that  each  piece  was  completed  in  the 
estimated  time  of  ninety  minutes.  The  man  who  had 
made  the  schedule  was  delighted  and  the  operator  had 
nothing  to  say,  but  when  the  superintendent  came  along, 
trouble  started.  He  demanded  of  the  operator,  "Are 
you  trying  to  take  as  long  as  possible  on  that  work? 
Don’t  you  know  that  you  can  turn  and  bore  at  the  same 
time?”  To  which  the  laconic  reply  was  given:  “Yes, 
I know  it,  but  the  instructions  don’t  want  it  done  that 
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FIG.  1.  TIME  CARD 


way.”  An  explosion  followed  and  ended  with  orders 
to  “forget  the  instructions.”  The  castings  were  then 
machined  in  sixty  minutes  each. 

A means  that  has  been  very  successful  is  to  give  all 
the  information  that  may  be  needed  as  a guide,  but  to 
put  no  limit  on  thinking  or  individual  effort.  Cards 
as  shown  in  Fig.  1 were  used  and  a card  was  given  out 
with  each  job  ticket.  The  entries  except  “Time”  need 
no  explanation  except  it  might  be  well  to  state  that 


symbols  were  used  for  the  operations  and  that  under 
“Remarks”  any  useful  suggestions  or  necessary  cautions 
were  entered. 

The  time  was  divided  into  two  parts,  the  “P.A.”  being 
preparation  allowance  or  time  necessary  to  get  the 
machine  ready  to  begin  work  and  to  restore  it  to  normal 
condition  after  completing  a job,  while  the  “O.A.”  was 
the  operating  allowance  or  time  necessary  to  perform 
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the  necessary  operations  on  each  piece.  Naturally  the 
P.A.  would  be  allowed  only  once  while  the  O.A.  would 
be  given  as  many  times  as  the  number  of  pieces  called 
for  on  the  job  ticket  and  the  total  time  would  be  the 
P.A.  plus  the  O.A.  for  all  the  pieces. 

As  a further  guide  each  machine  was  provided  with 
a card  showing  the  possible  cutting  speeds.  Fig.  2 
shows  the  card  for  a typical  belt-driven  lathe  and  inci- 
dentally shows  the  limitations  of  such  a machine.  In 
the  case  of  a crank  shaper  the  maximum  speed  attained 
for  each  combination  of  stroke  and  shaft  speed  is  shown, 
but  no  explanation  seems  necessary  for  the  speeds  used 
in  the  cases  of  other  machines. 

Beyond  the  information  described,  the  men  were 
allowed  to  work  out  their  own  salvation  and  were  gen- 
erally able  to  do  so,  but,  of  course,  there  were  cases 
where  the  prescribed  time  would  not  be  made  and  there 
would  be  a request  to  see  the  detail  sheet,  which  meant 
the  sheet  upon  which  the  time  estimate  had  been  made 
and  which  naturally  showed  all  the  details  such  as  num- 
ber of  cuts,  speed,  feed,  etc.  Usually  a reading  of  the 
detail  sheet  solved  the  problem,  but  sometimes  not,  and 
then  a request  would  be  made  for  a demonstration.  In 
. such  a case  one  of  the  demonstrators  (men  selected  on 
account  of  their  skill)  would  take  the  detail  sheet  and 
perform  the  operations  just  as  laid  out,  and  would  usu- 
ally succeed  in  equaling  or  beating  the  estimated  time. 
Of  course  there  were  cases  where  the  time  could  not 
be  made,  due  to  a variety  of  causes  such  as  hard  cast- 
ings, defective  tools,  machine  failure,  etc.,  or  a mistake 
in  the  estimate.  In  all  such  cases  the  difficulty  would 
be  remedied  and  when  hard  castings  were  encountered 
the  extra  time  required  for  machining  was  charged 
against  the  foundry  and  soon  eliminated  hard  castings. 
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How  Franklin  Made  Rolls-Royce  Airplane 

Motor  Crankshafts 

Crankpins  and  Bearings  Drilled  to  Reduce  Weight — Finish  Boring  Two  Crankshafts 
at  Once — Special  Fixtures  for  Milling  and  Other  Operations 

By  FRED  H.  COLVIN 

Editor,  American  Machinist 

THE  methods  used  by  the  Franklin  Motor  Car  Co.  the  main  bearings  rough-turned  in  the  Lo-Swing  lathe 
in  making  crankshafts  for  the  Rolls-Royce  air-  as  shown  in  Fig.  1. 

plane  motors  are  interesting  as  showing  the  re-  The  crankshaft  was  driven  by  a ball  chuck  which 
moval  of  a large  amount  of  stock  and  the  machining  of  gripped  the  rough-turned  flange  at  the  end.  The 
a thoroughly  high-grade  crankshaft.  After  the  pre-  seven  bearings  were  rough-turned  at  one  setting, 


FIG.  3.  DRILLING  FOR  LIGHTNESS.  FIG.  4.  DRILLING  FLANGE  HOLES 


liminary  straightening,  the  insides  of  the  crank  cheeks  each  with  its  own  broad-faced  tool.  All  the  toolblocks 
were  laid  out  to  insure  their  cleaning  up.  The  were  operated  at  once  from  one  pilot  wheel  by  means 
center  bearing  was  then  spotted  for  the  steadyrest  and  of  the  chain  shown. 
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FIG.  5.  MILLING  ENDS  OF  CRANKS.  FIG.  6.  MILLING  THE  CORNERS  OF  CHEEKS 


Another  view  of  this  set-up  is  shown  in  Fig.  2.  The 
substantial  steadyrest  is  shown  at  A.  The  tools  were 
kept  flooded  with  lubricant  from  the  main  pipe  B,  the 
hose  connections  C,  D,  etc.,  carrying  it  direct  to  each 
tool.  This  view  also  shows  the  chain  which  moves  the 
different  toolbloeks  into  their  work. 

After  the  rest  of  the  bearings  were  turned  and  the 
outside  of  the  crank  cheeks  milled,  both  the  crankpins 
and  the  main  bearings  were  drilled  for  lightness.  The 
rough  drilling  of  both  is  shown  in  Fig.  3.  The  machine 
at  the  left  is  drilling  the  crankpins  and  the  one  at  the 
right  the  main  bearings.  This  view  also  shows  the 
construction  of  the  drilling  fixtures,  the  method  of 
clamping  and  adjustment  for  alignment.  The  use  of 
wooden  steps  to  enable  the  operator  to  easily  see  just 
what  he  is  doing,  may  find  uses  in  other  operations. 

The  drilling  of  the  lightening  holes  in  the  flange  was 
done  under  a multiple  drilling  machine,  as  in  Fig.  4. 
The  flange  was  carefully  centered  by  the  clamping  jaws 
shown  at  A and  B,  the  thrust  of  the  drills  being  taken 
by  the  step  at  the  bottom.  The  step  can  be  released  by 
the  treadle  shown  at  C. 

The  rounded  ends  of  the  cranks  were  milled  in  the 


rigid  fixture  in  Fig.  5.  The  shaft  was  clamped  at  every 
main  bearing,  swinging'  bolts  being  used  for  quick- 
handling.  Two  cranks  were  milled  at  each  setting,  the 
illustration  showing  the  two  center  cranks  in  position 
under  the  cutter.  A noticeable  feature  is  the  chip 
guards  at  each  side  of  the  fixture.  These  guards  are  per- 
forated at  the  bottom  so  that  the  oil  or  other  cutting 
lubricant  can  drain  off,  leaving  comparatively  dry  chips 
to  be  taken  away. 

A more  unusual  and  consequently  more  interesting 
milling  operation  is  shown  in  Fig.  6.  Here  the  knee- 
type  milling  machine  has  a special  fixture  with  four 
small  auxiliary  milling  spindles  bolted  to  the  face  of 
the  column.  These  four  spindles  are  driven  from  a 
central  gear,  but  all  four  can  be  swung  around  a central 
stud  A,  and  in  this  way  are  adjustable  for  position  by 
the  setscrews  shown.  This  arrangement  allows  them  to 
be  positioned  exactly  as  desired,  so  as  to  mill  just  the 
right  round  corner  on  the  crank  cheeks. 

The  two  lower  cutters  set  close  together  mill  the 
inside  and  the  two  upper  cutters  the  outside  corners. 
The  work  is  fed  vertically  past  the  cutters.  The  method 
of  supporting  the  crankshaft  and  clamping  can  be  seen 
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FIG.  7.  FINISH  BORING  THE  CRANKSHAFT.  FIG.  8.  GRINDING  THE  CRANKSHAFT 
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by  noting  one  of  the  blocks  B and  the  clamp  C.  The 
supporting  blocks  are  enough  narrower  than  the  cheeks 
to  allow  the  cutter  to  pass  without  interference. 

For  finish  boring  the  holes  in  the  crankshaft,  so  as 
to  insure  uniformity  and  aid  in  securing  proper  bal- 
ance, a special  fixture  was  designed  for  the  double 
spindle  Jones  & Lamson  flat-turret  lathe  as  shown  in 
Fig.  7.  This  fixture  handles  two  crankshafts  at  once, 
cutting  the  actual  machining  time  in  half  and  hardly 
doubling  the  time  required  for  handling.  As  shown 
the  crankpins  are  being  bored,  Nos.  1 and  6 being  in 
position  for  the  boring  bar.  The  method  of  clamping 
is  clearly  shown.  The  holes  through  the  main  bearings 
can  be  finish-bored  in  the  same  fixtures. 

All  the  bearings  are  finished  by  grinding,  as  shown 
in  Fig.  9.  The  special  driving  heads  at  each  end  have 
suitable  indexes  and  are  counterweighted  to  secure  bal- 


FIG.  9.  THE  FINISHED  CRANKSHAFT 


ance.  As  both  heads  are  driven  all  danger  of  torsional 
stresses  are  avoided. 

The  finished  shaft  is  illustrated  in  Fig.  9.  It  is 
finished  all  over  and  the  hollow  main  bearings  and 
crankpins  make  it  very  light  for  a crankshaft  of  its 
size.  The  motor  has  twelve  cylinders  and  develops 
about  30  hp.  per  cylinder. 


A Comparative  Production  Chart 

By  Roy  Booth 

The  most  straightforward,  comprehensive  and  read- 
able comparative  production  chart  I have  ever  seen 
is  the  one  in  operation  at  the  Brantford,  Ontario,  plant 
of  the  Robbins  & Myers  Co.  It  gives  at  a glance  the 
rating  of  each  worker. 

The  chart  is  divided  into  sections,  each  section  rep- 
resenting so  many  pieces  of  work  produced.  The  stand- 
ard of  each  operation  is  given.  Producing  that  standard 
or  above,  that  number  of  pieces  is  marked  in  black  on 
the  chart.  Failing  to  make  standard  gives  the  man  a 
red  patch  (cross  hatched  in  the  illustration)  on  the 
chart.  If  he  is  absent,  an  average  of  his  past  two  weeks’ 
work  is  taken  and  the  required  number  of  pieces  is  left 


blank.  If  this  absentee  allowance  were  not  made,  a 
wrong  impression  of  a worker’s  ability  would  be  shown. 

We  divide  the  girls  into  three  classes,  with  three 
different  rates  of  pay  and  three  different  standards  to 
maintain.  A girl  in  class  C (the  lowest)  must  produce, 
say,  ten  pieces  of  her  work  per  day.  If,  for  a week,  she 
goes  beyond  her  standard  and  produces  that  of  B class 
(thirteen  pieces),  she  is  raised  to  that  class  with  that 
standard  to  produce  and  a higher  rate  of  pay.  Pro- 
ducing sixteen  pieces  (A-class  standard)  for  a week 
raises  her  to  that  class. 

When  advancements  are  to  be  made,  the  chart  again 
shows  its  usefulness.  The  fastest  worker  does  not 
always  make  the  best  foreman,  it  is  true,  but  to  hold  a 
responsible  position  over  others  a man  must  be  reliable, 
dependable,  and  a leader  of  men  by  example. 
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Cutting  Fluids 

Why  Adhesion  Is  an  Important  Lubrication  Factor — Relative  Physical  Properties 
Found  by  Tests — The  Best  Oil  for  Each  Operation  and  Material 

By  EUGENE  C.  BINGHAM 

Chemist,  Bureau  of  Standards 


IT  IS  a curious  fact  that  so  many  of  the  very  common 
operations  of  our  ordinary  life  are  without  adequate 
explanation.  A case  in  point  is  the  use  of  soap  as 
a cleansing  agent.  It  used  to  be  said  that  the 
hydrolysis  of  the  soap  produced  an  alkali  which 
saponified  the  grease,  but  this  explanation  is  not  in 
accord  with  the  known  fact  that  soaps  act  very  well 
as  detergents,  even  when  the  grease  is  one  not  capable 
of  being  saponified,  for  example,  a paraffin  oil;  to 
state  that  the  soap  emulsifies  the  grease  is  strictly  in 
accord  with  the  facts,  but  it  in  no  wise  explains  the 
phenomenon — it  merely  describes  it.  So  again,  the  use 
of  lard  oil  or  other  liquid  in  various  cutting  operations 
in  the  machine  shop  is  universally  recognized  as  bene- 
ficial; but  there  is  general  disagreement  as  to  the 
cause  of  the  improvement  which  is  brought  about. 
Cutting  oils  are  used  partly  on  account  of  their  cooling 
value,  partly  on  account  of  their  value  as  lubricants. 
But  the  value  of  an  oil  as  a cutting  lubricant  is  not 
measured  by  any  known  test. 

It  has  been  observed  that  the  greatest  wear  of  a 
tool  in  cutting  operations  il  often  not  at  the  point  of 
the  tool,  but  on  its  face  at  some  distance  back  from 
the  point.  This  is  a striking  and  very  significant  fact, 
and  is  proof  of  the  very  great  friction  between  the 
chip  and  the  face  of  the  tool  at  some  distance  back  from 
the  point.  The  chip  often  adheres  to  the  tool  so  firmly 
that  a “bead”  of  metal  appears  to  be  “welded”  to  the 
face  of  the  tool  so  that  it  is  necessary  to  remove  it 
forcibly.  It  has  therefore  been  suggested  that  the  cut- 
ting fluid  acts  primarily  as  a lubricant.  Since  the 
lubricant  reduces  the  friction,  the  heat  which  otherwise 
would  have  been  developed  is  avoided.  If  the  lubricant 
also  removes  heat  by  conduction,  so  much  the  better. 

Advantages  op  Adhesion 

In  examining  the  properties  of  the  oils  which  might 
account  for  the  marked  superiority  of  the  fixed  oils, 
we  find  that  lard  oil  has  a lower  temperature  coefficient 
of  viscosity  than  any  of  the  common  mineral  oils.  Lard 
oil  therefore  possesses  an  advantage  over  a mineral  oil 
in  that,  although  it  is  relatively  fluid  at  ordinary  tem- 
perature, it  does  not  lose  its  viscosity  rapidly  at  high 
temperatures.  This  explanation  is  good  as  far  as  it 
goes,  but  unfortunately  it  is  not  sufficient.  There  is  a 
property  which  is  entirely  adequate  to  account  for  the 
differences  noted,  although  it  has  not  been  sufficiently 
recognized  in  the  past.  It  is  the  property  of  adhesion. 
That  oil  which  adheres  to  the  metal  most  strongly  will 
most  quickly  form  a film  and  most  stubbornly  resist  all 
efforts  to  rupture  it. 

In  lubrication  it  is  of  paramount  importance  to  keep 
the  surfaces  from  coming  into  contact,  for  wherever 
the  solid  surfaces  touch  adhesion  will  occur.  The  prob- 
lem of  lubrication  is  theoretically  one  of  great  simplic- 
ity. The  two  metals  are  prevented  from  seizure  by 
means  of  a third  substance  which  may  be  a solid  such 

•Abstract  of  technical  paper  No.  204,  Bureau  of  Standards. 


as  graphite  or  talc,  a liquid  such  as  lard  oil,  or  even 
a gas  such  as  air.  If  the  third  substance  is  a solid, 
it  must  be  soft  so  that  it  will  readily  undergo  plastic 
flow.  If  it  is  a liquid,  it  must  adhere  strongly  and  it 
must  not  be  too  fluid,  lest  it  squeeze  out. 

The  cutting  of  metals  offers  the  most  severe  condi- 
tions for  lubrication.  The  tool  is  continually  taking 
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FIG.  1.  FLUIDITY  AND  TEMPERATURE  CURVES  OF 
MINERAL  AND  FIXED  OILS 

off  fresh  metal,  often  at  a high  rate  of  speed  and  at 
high  temperature.  The  pressure  of  the  chip  upon  the 
tool  is  sometimes  excessive.  All  of  these  causes  tend 
to  make  adhesion  between  the  chip  and  the  tool  very 
great  and  the  need  for  a lubricant  to  prevent  seizure 
may  be  imperative.  That  lubricant  is  best  which  has 
the  greatest  adhesion  for  the  metal,  since  it  is  most 
strongly  drawn  into  the  space  between  the  tool  and 
the  metal  being  removed. 

But  adhesion  is  extremely  susceptible  to  the  action 
of  impurities.  Oils  will  not  wet  many  solids  in  the 
presence  of  a dilute  alkali.  On  the  other  hand,  the 
adhesion  of  oils  is  greatly  increased  by  the  presence 
of  an  acid  in  solution.  According  to  this,  the  prevalent 
practice  of  excluding  as  far  as  possible  free  oleic  acid 
from  a cutting  oil  is  shortsighted.  We  can  even  go  fur- 
ther and  predict  that  for  many,  if  not  all  purposes,  it 
may  yet  be  possible  to  synthesize  an  oil  which  has  all 
of  the  virtues  of  lard  oil  without  its  obvious  defects. 
Thus  sulphur  in  the  free  condition  or  as  sulphide  pos- 
sesses a great  amount  of  residual  affinity.  For  it  is 
to  be  noticed  that  small  quantities  of  a substance  of 
high  adhesive  qualities  will  entirely  alter  the  properties 
of  an  inferior  oil. 

To  test  this  further  the  author  made  a series  of 
experiments.  In  correspondence  and  conference  with  a 
large  number  of  practical  users  of  cutting  oils  in 
quantity,  it  was  found  that  some  users  were  convinced 
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that  regardless  of  cost,  or  convenience,  certain  oils 
sold  under  trade  names  were  indeed  superior  to  even 
the  best  lard  oil.  Some  of  the  best  oils,  according  to 
general  consensus  of  opinion,  contain  sulphur  in  large 
quantity. 

In  the  study  of  cutting  oils  in  particular  and  the 
question  of  lubrication  in  general,  it  seems  necessary 
to  determine  the  different  properties  of  fixed  and  min- 
eral oils  which  may  possibly  produce  the  effects  upon 
their  value  as  lubricants,  which  we  have  been  discussing. 

Each  of  the  fixed  oils  here  tested  has  a considerably 
higher  specific  heat  than  does  the  single  mineral  oil, 
which  may  probably  be  taken  as  typical.  Even  at  that 
the  highest  specific  heat  is  a little  less  than  one-half 
that  of  water.  The  fluidities  of  the  two  fixed  oils  are 
generally  greater  than  the  fluidities  of  the  mineral  oil 
at  the  same  temperature  as  shown  in  Fig.  1.  The 
characteristic  feature,  however,  is  that  the  increase  of 
the  fluidity  with  the  temperature  is  so  much  greater 
■with  the  mineral  oil.  The  contrast  between  the  two 
classes  of  oils  is  brought  out  much  more  clearly  in 
Fig.  2,  when  we  plot  the  fluidities  against  the  specific 
volumes.  The  viscosities  in  centipoises  are  plotted  in 
Fig.  3.  Only  a small  portion  of  the  curve  for  the  min- 
eral oil  can  be  shown  on  the  plot.  Although  the  specific 
heat  and  the  slower  change  of  fluidity  with  the  tem- 
perature are  both  in  favor  of  the  fixed  oils,  we  have 
tried  to  show  that  the  adhesion  is  probably  the  main 
reason  for  the  superiority  of  the  fixed  oils  as  lubricants. 

G.  Q.  Lewis  of  the  U.  S.  Navy  Yard  at  Washington 
has  made  an  elaborate  study  of  the  cutting  properties 
of  fixed  oils,  compounded  oils,  and  trade  preparations. 
He  employed  for  the  tests  the  actual  machines  and 
materials  which  are  to  be  used  in  practice.  He  has 
found  several  trade  preparations  to  be  superior  to  even 
lard  oil  in  boring  chrome  nickel  steel  propeller  shafts 


FIG.  2.  FLUIDITY  AND  SPECIFIC  VOLUME  CURVES  OF 
MINERAL  AND  FIXED  OILS 

with  an  elastic  limit  of  100,000  lb.  per  square  inch. 
He  has  secured  an  increase  of  production  of  50  to  100 
per  cent  over  the  earlier  practice,  where  a mixture  of 

10  per  cent  rapeseed  oil  and  90  per  cent  paraffin  oil 
was  used.  A saving  of  13  per  cent  in  the  cost  of  the 

011  was  also  obtained. 

A graphical  comparison  of  different  oils  so  diluted 
with  paraffin  oil  that  each  of  the  mixtures  would  cost 


35c.  per  gallon  is  given  in  Fig.  4.  The  machine  was 
run  by  its  own  motor  which  was  connected  with  an  am- 
meter and  voltmeter,  and  was  run  at  a rate  of  120  r.p.m. 
with  a feed  cut  of  8 in.  per  hour  on  chrome  nickel  steel. 
The  watts  and  the  temperature  of  the  oil  were  meas- 
ured and  were  plotted  against  the  elapsed  time.  With 
lard  oil  or  pure  mineral  oil  the  tool  would  break  down 
at  once.  With  two  of  the  mixtures  tested,  Nos.  13  and 
18,  the  tool  worked  steadily  without  any  balk  whatever. 
With  the  other  mixtures  the  machine  balked  and  had 
to  be  started  over  again,  as  can  be  seen  by  the  sharp 
maxima  appearing  in  the  curves.  Mixture  No.  13  is 
the  one  which  had  been  found  in  the  earlier  tests  to 
give  such  superior  results. 

The  author  desired  to  test  this  oil  on  other  operations. 
For  this  purpose  a number  of  samples  of  oil  were  made 
up.  A few  of  these  were: 

(1)  The  preparation  which  had  given  best  results  at 
Navy  Yard. 

(2)  Lard  oil. 

(3)  A mixture  of  90  per  cent  of  paraffin  oil  and  10 
per  cent  of  oleic  acid.  The  oleic  acid  had  been  heated 
with  sulphur. 

(4)  Pine  oil,  sulphur  and  turpentine. 

These  samples  were  placed  in  plain  bottles  with  num- 
bers only,  sufficient  dye  and  pyridine  being  added  to 
the  lard  oil  to  disguise  it.  They  were  then  given  to  a 
skilled  mechanician  to  be  used  in  threading  wrought 
iron.  The  resulting  threads  were  examined  with  a 
microscope  by  several  independent  observers.  There 
was  general  agreement  that  the  lard  oil  gave  the  best 
results  and  the  new  preparation,  No.  1,  the  worst  re- 
sults. The  results  fell  in  the  order.  Nos.  2,  4,  3,  1. 
They  were  very  decisive  for  this  particular  operation. 
Pure  mineral  oil  was,  of  course,  inferior  to  all  of 
these. 

It  appears  likely  that  lard  oil  is  better  than  anything 
which  has  been  devised  for  certain  operations.  The 
prediction  seems  to  be  amply  justified  that  oils  with 
high  residual  affinity,  such  as  those  containing  oleic 
acid,  or  pine  oil  with  sulphur,  will  be  found  best.  But 
it  is  noted  that  the  trade  preparation  No.  1 also  con- 
tained several  per  cent  of  sulphur. 

The  purpose  of  a cutting  fluid  is  to  cool  the  work; 
to  lubricate,  thereby  increasing  the  speed  of  produc- 
tion; to  lessen  the  wear  of  the  tool;  to  diminish  the 
energy  consumption;  to  insure  a good  finish  and  accu- 
rate dimensions;  to  wash  away  the  chips;  and  occa- 
sionally to  prevent  the  formation  of  metallic  dust. 
There  are  two  ways  in  which  the  use  of  a cutting  fluid 
assists  in  getting  accurate  measurements:  The  work 
may  be  unduly  heated  and  thereby  expanded  unless  a 
good  cutting  oil  is  employed;  the  “finish”  obtained  by 
such  an  oil  is  often  essential. 

Cooling  is  said  to  increase  the  cutting  speed  on 
wrought  iron  and  steel  from  30  to  40  per  cent  and  on 
cast  iron  from  16  to  20  per  cent.  It  is  to  be  noted 
that  the  most  effective  cooling  is  obtained  by  directing 
the  cooling  fluid  on  the  shaving  at  the  point  where  it  is 
being  formed,  because  thereby,  through  cooling,  the 
plastic  flow  of  the  material  is  lessened  as  well  as  the 
tendency  of  the  shaving  to  seize  on  the  tool.  At  the 
same  time  the  fluid  can  be  drawn  in  readily  between 
the  shaving  and  the  tool,  as  the  pressure  fluctuates',  and 
act  as  a lubricant. 

Washing  away  the  chips  is  quite  important  in  such 
operations  as  deep  drilling.  Securing  a strong,  con- 
tinuous shaving  is  an  advantage  in  such  work  and  it  is 
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necessary  to  have  a lubricant  with  sufficient  adhesion. 
The  stronger  the  force  of  the  stream  of  cutting  liquid 
the  better  it  will  carry  away  the  chips,  as  well  as  cool 
and  lubricate  the  parts. 

If  the  material  is  tough,  a lubricant  is  necessary,  but 


FIG.  3.  VISCOSITY  AND  TEMPERATURE  CURVES  OF 
MINERAL  AND  FIXED  OILS 

if  brittle,  it  may  be  dispensed  with.  The  lubricant 
used  in  a given  case  will  naturally  depend  upon  the 
finish  desired  and  the  tolerances  allowed.  For  rough- 
ing operations  on  a given  material  a cheap  lubricant 
may  suffice,  whereas  for  fine  operations  on  the  same 
material,  such  as  in  the  manufacture  of  micrometer 
screws,  the  best  grade  of  lubricant  is  demanded  regard- 
less of  price.  There  is  the  further  fact  that  with 
some  machines  such  as  turret  lathes  and  automatics, 
the  cutting  fluid  and  the  oil  used  to  lubricate  the  ma- 
chine are  liable  to  intermingle,  and  a cutting  liquid 
must  be  used  which  will  also  serve  to  lubricate  the 
machine. 

The  substances  used  as  cutting  fluids  are  oils,  air, 
aqueous  solutions,  and  emulsions.  We  may  subdivide 
the  oils  used  into  fixed  oils,  mineral  oils,  and  com- 
pounded oils,  and  the  fixed  oils  may  again  be  subdivided 
into  animal  oils,  fish  oils,  and  vegetable  oils.  Under 
animal  oils  we  have  the  several  varieties  of  lard  oil, 
No.  2,  No.  1,  extra  No.  1,  and  winter  strained  prime, 
tallow  oil,  neat’s-foot  oil,  sperm  oil,  wool  fat,  horse 
oil,  and  whale  oil.  Lard  oil  is  the  cutting  oil  par 
excellence.  It  is  used  on  the  most  difficult  work  such 
as  cutting  delicate  threads,  tapping  and  cutting  gears, 
deep  hole  drilling  in  steel.  It  is  not  suitable  for 
cutting  very  hard  steel  and  glass,  or  where  the  heat 
production  is  excessive.  Small  amounts  of  free  acid 
present  in  the  oil  are  probably  beneficial  and  they  do 
not  cause  corrosion  of  brass  parts.  In  the  great  major- 
ity of  cases  substitutes  for  lard  oil  can  be  used  to 
advantage. 

The  very  high  cost  of  the  fixed  oils  as  a class  makes 
it  desirable  that  the  purchaser  make  suitable  tests  to 
determine  that  the  material  is  both  unadulterated  and 
sanitary.  Not  only  should  the  free  acid  be  not  too 
high,  but  the  stearin  should  be  kept  as  low  as  possible. 
Sperm  oil  is  practically  interchangeable  with  lard  oil 
as  a cutting  oil.  Several  users  report  fish  oils  satis- 
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factory  but  the  odor  was  so  objectionable  that  their 
use  was  abandoned.  Fish  oils,  however,  can  be  deodor- 
ized. Under  vegetable  oils,  olive  oil,  rapeseed  oil, 
mustard-seed  oil,  castor  oil,  peanut  oil,  soya-bean  oil, 
cocoanut  oil,  cottonseed  oil,  corn  oil,  and  linseed  oil  have 
been  more  or  less  extensively  used.  Under  the  heading 
of  vegetable  oils  we  may  also  include  creosote  oil,  tur- 
pentine oil,  turpentine,  pine  oil,  and  rosin  oil,  although 
they  are  distillates  and  therefore  are  not  “fixed  oils.” 

The  mineral  oils  are  naturally  cheaper  than  the  fixed 
oils.  In  fluidity  they  range  from  kerosene,  which  is 
used  in  cutting  brass  and  aluminum,  to  heavy  engine 
oils.  They  prevent  rusting  and  are  very  stable,  so 
that  corrosion,  carbonization,  and  gumming  are  small 
factors.  They  are  not  cheap  enough  to  compete  with 
emulsions  on  the  one  hand;  and  on  the  other  hand,  be- 
cause they  do  not  have  sufficient  adhesion  to  those 
steels  which  are  difficult  to  work  with  emulsions,  their 
use  is  not  very  satisfactory. 

Compounded  oils  are  the  natural  result  of  the  desire 
to  secure  the  adhesion  of  the  fixed  oils  combined  with 
the  stability  and  cheapness  of  the  mineral  oil.  Some 
of  the  compounded  oils  contain  considerable  amounts 
of  lard  oil,  while  others  contain  none  at  all.  It  should 
be  observed  that  “cutting  compounds,”  which  are  very 
satisfactory  to  many  large  users,  apparently  contain 
no  fixed  oil  whatever.  Thus  there  is  possible  a great 
saving  in  fats  by  a knowledge  of  the  best  usage  in 
regard  to  cutting  oils.  It  appears  probable  that  the 
necessary  adhesion  can  be  gained  by  thoroughly  incor- 
porating sulphur  in  oils,  such  as  red  oil  (oleic  acid) 
and  pine  oil,  which  themselves  have  considerable 
adhesion. 


Air  can  not  be  considered  as  a lubricant  for  the  pur- 
poses which  we  are  here  discussing,  and  it  has  very 
little  cooling  effect.  However,  with  a brittle  metal  like 
cast  iron  it  is  used  successfully  to  take  away  the  chips. 
Water  alone  has  been  found  satisfactory  in  some  cases, 
as  in  the  drilling  of  ship  plates  and  boiler  plates.  Water 
does  not  generally  give  a smooth  finish,  nevertheless  it 


Digitized  by  LaOOQie 


June  29,  1922 


Eliminate  Waste — With  Modem  Equipment 


961 


is  sometimes  used  to  give  a bright,  smooth  surface  to 
steel,  which  is  called  a “water-cut”  surface.  It  may 
also  be  used  on  brass  and  aluminum,  but  water  is  in 
disfavor,  owing  to  the  fact,  noted  by  every  machinist; 
that  it  rusts  the  machines  and  the  work  as  well  if  this 
is  either  iron  or  steel.  To  prevent  rusting,  an  alkali 
may  be  added  to  water. 

Ingredients  of  Emulsions 

There  are  three  types  of  material  used  for  making 
emulsions:  One  is  made  from  mineral  oil  compounded 
with  a neutralized  sulphonated  oil.  The  second  type 
of  soluble  oil  is  made  from  a mineral  oil  compounded 
with  an  alcoholic  solution  of  soap.  The  third  variant 
is  marketed  as  paste  made  of  a thick  soap  solution  and 
mineral  oil.  These  are  known  as  cutting  pastes  or  com- 
pounds. Of  the  three  forms  the  last  is  the  least  desir- 
able, and  the  second  is  perhaps  the  most  so,  as  it  may 
be  made  without  expensive  apparatus  and  requires  much 
less  technical  skill  to  fabricate.  Emulsions  give  trouble 
on  automatics  or  machines  with  turret  heads  because 
the  emulsion  gets  under  the  turret  and  displaces  the 
lubricant. 

Gum  arabic  and  starch  are  sometimes  added  to  cut- 
ting oils,  presumably  in  order  to  increase  the  stability 
of  the  emulsion.  The  tendency  of  the  oil  to  give 
trouble  by  gumming,  and  the  fire  hazard  as  well,  can 
be  reduced  by  diluting  it  with  mineral  oil.  The  objec- 


tion to  the  fixed  oil  on  account  of  expense  does  not 
apply  to  the  distilled  oils  of  vegetable  origin. 

The  character  of  the  operations  performed,  the  shape 
and  adjustment  of  the  tool,  the  speed,  feed,  and  depth 
of  cut  have  more  to  do  with  the  choice  of  a cutting  fluid 
than  the  character  of  the  steel.  For  drilling,  an  emul- 
sion is  most  commonly  used,  but  for  light,  slow  work 
a compounded  oil,  or  even  lard  oil,  is  resorted  to.  For 
rough  drilling,  water  containing  a little  soda,  soap,  or 
borax  is  employed.  For  reaming,  an  emulsion  is  gen- 
erally used,  although  the  work  is  often  done  dry.  For 
a high  polish  and  for  extremely  heavy  work,  com- 
pounded oil  or  lard  oil  is  resorted  to.  For  milling, 
emulsions  are  almost  universally  used,  with  alkaline 
solutions,  compounded  oils,  and  lard  oil  as  variants. 
Planing  is  often  done  dry.  In  many  cases,  however, 
an  alkaline  solution  or  a dilute  emulsion  is  used. 

In  tapping  and  threading,  emulsions  are  used  in  a 
large  minority  of  instances.  Lard  oil  and  compounded 
oils  are  resorted  to  generally.  Turning  practice  in 
different  shops  and  for  different  operations  shows  the 
widest  variance.  Some  workmen  turn  dry,  others  with 
alkaline  solutions,  emulsions,  compounded  oils,  corn  oil 
and — where  a high  finish  is  desired — lard  oil  and  tur- 
pentine. On  automatic  screw-cutting  machines  and 
machines  with  a turret  head  it  is  best  to  use  a com- 
pounded oil  with  as  small  a proportion  of  fixed  oil  as 
will  serve  the  desired  ends. 


Recollections  of  an  Old-Time  Mechanic 

By  John  J.  Grant 

Looking  back  on  more  than  fifty  years  of  my  active 
life  in  the  machine  shops  of  America,  with  many  ups 
and  downs,  I thought  some  of  my  experiences  would  be 
worth  reading  by  men  and  boys  in  the  same  walk  of 
life  today. 

I was  bom  in  Leicester,  England,  on  March  22,  1844, 
and  came  to  America  in  1848.  They  tell  me  I came  of 
a mechanical  family;  it  must  have  been  mechanical  as 
it  could  not  have  been  a financial  one,  for  I have  never 
heard  of  a rich  Grant. 

On  arriving  in  America  the  school  ma’ams  com- 
menced the  arduous  task  of  my  education,  or  rather 
tried  to  cram  book  knowledge  into  my  head,  and  from 
the  various  thrashings  I can  remember  having  received, 
it  must  have  been  an  uphill  job. 

If  there  was  any  tinkering  in  the  little  old  red  school 
house,  at  the  parting  of  the  roads,  where  I got  what 
book  knowledge  I received,  I was  the  one  to  do  it. 
Early  in  the  game  I was  given  up  as  a bad  job  in  the  liter- 
ary line.  I am  sure  of  this  as  I was  graduated  without 
a diploma  tied  with  blue  ribbons,  and  was  placed  at  work 
in  a woolen  mill  at  an  early  age,  working  only  thirteen 
hours  a day. 

I can  now  look  back  with  some  amusement  at  an 
attempt  I made,  at  the  early  age  of  eleven  or  twelve 
years,  to  revolutionize  the  manufacture  of  woolen  cloth. 
My  old  father  let  my  inventive  ability  have  full  scope 
if  I did  not  neglect  my  work.  Only  once  can  I remem- 
ber his  getting  out  of  patience  with  me,  that  was  when 
I attempted  to  take  oif  the  electricity  from  the  finishing 
cards  caused  by  the  rub  rolls,  and  not  being  an  Edison 
not  only  failed,  but  came  near  smashing  things  gen- 
erally, including  myself. 


My  father  took  me  by  the  ear  and  said  that  there 
was  altogether  too  much  mechanic  in  me  and  that  I had 
better  attend  to  my  work. 

My  first  job  in  a machine  shop  was  cutting,  straight- 
ening, flattening  and  punching  lead  wire  used  for 
weights  in  jacquard  looms,  and  a prouder  boy  never 
lived.  Of  course,  I had  several  fights  with  the  other 
boys  because  I felt  my  oats;  one  of  these  fights  was 
with  Christie  Baush,  father  of  the  Baush  boys  of  bor- 
ing mill  fame. 

I got  a little  inside  knowledge  in  machine  work  by 
helping  the  engineer  who  did  the  general  machine  work 
around  the  factory.  I had  never  seen  a steam  engine 
to  remember  it  and  the  mechanical  germs  having  com- 
menced to  work,  I sought  knowledge  of  steam  engineer- 
ing of  the  engineer,  with  but  little  success,  for  he  had 
never  learned  the  trade  and  knew  nothing  about  the 
construction  of  a steam  engine;  but  he  was  sure  that 
there  was  a cylinder,  piston  and  flywheel  and  that  the 
piston  went  back  and  forth.  So  with  that  knowledge 
I started  in  to  make  an  engine,  which  at  that  time  was 
the  height  of  every  boy’s  ambition  who  was  mechan- 
ically inclined. 

I succeeded  after  many  failures,  one  of  which  was 
to  get  rid  of  the  steam  in  the  cylinder  caused  by  there 
being  no  way  for  it  to  escape,  as  the  D-valve  had  no 
exhaust  chamber  on  the  cylinder  exhaust  ports.  But 
one  day  I discovered  the  trouble,  made  the  necessary 
changes  and  the  next  time  I tried  to  start  the  engine 
I had  no  trouble  and  it  seemed  to  me  that  it  must  have 
made  two  million  revolutions  per  minute,  as  I remem- 
ber now  after  these  many  years. 

Of  course,  nearly  every  one  in  the  small  village  came 
to  see  my  engine  and  from  that  day  I was  a second 
Watt — and  all  the  other  celebrated  mechanics  that  any 
of  the  villagers  had  ever  heard  of. 
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Foundry  Work  on  Motor  Cylinders 

Cores  for  Use  in  Molding  Machines — Construction  of  Core  Racks  and 
Method  of  Handling — How  Core-Sections  Are  Assembled 

SPECIAL  CORRESPONDENCE 


THE  operations  described  in  this  article  are  those  The  making  of  the  half-shell  cores  for  the  water  cham- 
of  machine-molding  motor  cylinders  which,  of  ber  is  accomplished  as  in  the  two  illustrations  just 
course,  are  water  jacketed.  The  cores  consist  of  referred  to.  As  is  customary  in  this  section,  the  core 


a long  hollow  cylindrical  core  for  the  bore  and  two 
thin  core  shells  for  the  water  jacket.  The  main  or 
central  core  has  a liberal  over-all  length  for  'hanging 
up  at  each  end  in  the  mold  so  that  a neck  at  one  end 
of  this  main  core  receives  the  two  half  shells  for  the 
water  jacket,  the  shells  being  pasted  to  the  neck  and 


FIG.  3.  MAKING  CORES  IN  METAL  BOX 


FIG.  1.  MOLDING  MACHINES  WITH  CORES  SET 


FIG.  4.  CORE  AFTER  REVERSING  BOX 


FIG.  2.  CENTRAL  CORES  FOR  CYLINDERS 


wired  together  over  wedges  until  set  in  place.  A view 
in  the  foundry  showing  two  molding  machines  and  a 
large  number  of  molds  set  up  at  the  rear  will  be  seen 
in  Fig.  1.  The  two  molding  machines  are  shown  with 
the  cylinder  patterns  for  cope  and  drag  in  place.  The 
flasks  are  two-part,  of  iron,  with  handy  trunnions  at 


the  ends  for  handling.  fig.  5.  core  racks 

A group  of  cylinder  cores  are  shown  in  Fig.  2,  and 


at  the  base  of  each  will  be  noticed  the  collar  for  seat-  work  is  made  up  of  Monterey  core  sand.  The  shells 
ing  the  water  chamber  cores  which  are  made  in  the  are  quite  thin  and  light  and  are  reinforced  by  bent 
iron  box.  Fig.  3.  This  box  is  also  shown  in  Fig.  4.  annealed  wire  placed  around  the  curve  of  the  work 
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while  similar  wires  are  placed  straight  from  end  to 
end  to  reinforce  the  material  longitudinally. 

These  reinforcing  wires  will  be  seen  in  Fig.  3.  The 
core  is  formed  up  to  shape  in  the  metal  box  as  shown 
and  is  then  turned  over  with  the  upper  or  convex 
metal  form,  as  shown  in  Fig.  4,  for  the  touching  up 
of  the  edges  and  preparing  of  the  work  for  baking  in 
the  ovens. 

The  method  of  carrying  the  cores  on  racks  is  illus- 
trated in  Fig.  5.  These  racks  are  of  light  stiff  angle 
sections  with  cleats  for  eight  or  more  shelves  or  open 
trays  upon  which  work  of  this  character  is  readily  and 
safely  placed  for  handling  in  and  out  of  ovens  and 
around  the  foundry  in  general.  The  racks  are  picked 
up  by  an  overhead  crane  sling  consisting  of  a long 
notched  bar  from  which  two  suspension  hooks  are 
swung  to  grasp  the  rack  by  the  upper  frame  member, 
thus  keeping  it  in  a level  position  as  it  is  carried  back 
and  forth. 

The  cores  when  assembled  appear  as  in  Fig.  6.  The 


FIG.  6.  ASSEMBLED  CORES 


two  water  chamber  half  shells  are  placed  around  the 
neck  of  the  central  core,  as  indicated,  and  pasted  in 
position  while  held  by  wires  around  the  outside,  being 
kept  in  proper  relation  to  the  central  core  by  light 
wood  wedges  inserted  some  eight  or  more  in  number 
around  the  opening  between  the  outer  and  inner  cores. 
Afterward  the  wedges  are  removed  and  the  cores  are 
ready  for  placing  in  the  molds,  which  have  been 
formed  from  the  patterns  on  the  molding  machines. 

The  illustrations  of  this  work  are  from  the  foundry 
of  the  Holt  Manufacturing  Co.,  Stockton,  California. 

No  Seed,  No  Crop 

By  Robert  Grimshaw 

The  best  of  all  books  tells  us,  what  we  should  know 
without  being  told:  “If  ye  sow  not,  neither  shall  ye 
reap.”  If  the  foreman  is  content  to  run  along  without 
implanting  any  useful  ideas  in  the  heads  of  his  work- 
ers, without  showing  them  how  to  better  their  work  and 
their  own  condition,  he  must  not  expect  his  department 
to  make  a good  showing. 

Because  the  average  foreman  has  waked  up  to  the 
fact  that  he  is  a source  of  knowledge,  skill  and  inspira- 
tion his  workers  and  their  products  will  surpass  those 
of  him  who  is  content  to  be  merely  a messenger  to  con- 
vey the  orders  of  the  planning  department. 

If  he  sows  seeds  of  discontent,  he  will  reap  a crop 
of  disaster.  If  he  sows  no  useful  seeds,  his  crop  will 
necessarily  be  meager  and  unsatisfactory. 


Re-Echoes  from  the  Oil  Country 

By  E.  W.  Tate 

The  writer  well  remembers  the  “Echoes  from  the  Oil 
Country”  that  were  published  years  ago  in  the  Amer- 
ican Machinist,  but  to  him,  as  well  as  to  most  other 
readers  of  that  journal,  it  never  occurred  to  presume 
that  oil  might  possibly  be  located  in  the  State  of  Maine. 
Such,  however,  is  the  case,  and  a real  oil  well  drilling 
apparatus  is  in  operation  in  the  central  part  of  the 
state,  a few  miles  south  of  the  town  of  Dover.  A shaft 
600  ft.  deep  has  been  drilled,  and  every  evidence  of  a 
real  oil  country,  except  the  oil,  is  present. 

The  intention  of  the  writer  is  not  to  exploit  the 
possibilities  of  locating  oil,  but  to  illustrate  a “Down 
East”  Yankee  method  of  repairing  a well  drill  shank. 
The  shank  was  6 in.  in  diameter  by  40  ft.  long  overall, 
and  a lathe  with  the  distance  between  centers  to  ac- 
commodate it  was  not  to  be  found  within  200  miles. 

In  order  that  the  drilling  operations  should  be  sus- 
pended as  short  a time  as  possible,  the  job  of  re-thread- 
ing the  broken  end  was  put  up  to  the  superintendent 
of  the  Fay  & Scott  shops,  at  Dexter,  Maine.  The 


USING  TWO  LATHES  TO  HANDLE  A LONG  JOB 


longest  lathe  available  in  this  shop  was  24  ft.  overall, 
but  about  10  ft.  away  and  practically  in  line  with  it, 
was  a 16-ft.  lathe  of  the  same  swing. 

The  manner  in  which  the  repair  was  made  is  shown 
in  the  accompanying  photograph  which,  though  it  does 
not  show  the  actual  machining  operation,  indicates  how 
the  two  lathes  were  coupled  together  to  handle  the  job. 

The  tailstock  of  the  shorter  lathe  and  the  headstock 
of  the  long  one  were  removed,  leaving  a headstock  on 
one  and  a tailstock  on  the  other  to  provide  the  neces- 
sary centers.  Both  carriages  were  available  for  “spot- 
ting” the  long  shaft  for  the  center-rests  in  which  it 
was  finally  supported,  and  after  this  was  done  a second 
center  rest  was  mounted  on  the  24-ft.  lathe  and  the 
tailstock  moved  out  of  the  way  to  permit  the  boring, 
turning  and  internal  threading  that  was  required. 

For  this  work  the  positive  movement  of  the  lead 
screw  of  the  partially  dismantled  lathe  was,  of  course, 
necessary;  and  to  accomplish  this,  two  universal  joints 
and  a short  length  of  shafting  were  used  to  join  one 
lead  screw  to  the  other.  With  the  proper  change  gears 
in  place  on  the  driving  lathe,  and  an  extension  shipper 
rod  to  enable  the  operator  to  control  its  movements,  the 
actual  machining  opera i on  was  performed  with  the 
carriage  of  the  other  lathe  as  readily  as  though  a 
single  lathe  had  been  used. 
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Methods  of  Machine  Tool  Design 

Further  Continuation  of  the  Fourth  Part — Factors  Affecting  the  Design  of  the  Belt 
Shifting  Mechanism — Peculiar  Features  of  the  Plate  Planer 

By  A.  L.  DeLEEUW 


ANY  or  all  of  these  troubles  may  be  met  when  an 

existing  planer  is  speeded  up  or  slowed  down. 
X JL  Suppose  the  planer  has  Jpeen  acting  in  a satisfac- 
tory manner  and  that  we  are  speeding  up,  say  25  per 
cent.  We  will  probably  find  that  the  over-run  on  the 
return  stroke  is  excessive  and  that  there  is  a great  deal 
of  squealing  of  the  belt  at  the  moment  of  reversal. 
The  squealing  is  due  to  the  fact  that  the  unavoidable 
slippage  between  belt  and  pulley  lasts  over  too  long  a 
period  of  time  and  the  reason  for  this  is,  that  the 
entire  belt  is  on  the  pulley  before  the  planer  has  come 
to  a standstill.  There  are  two  reasons  for  this  condi- 
tion: In  the  first  place,  the  speed  of  the  table  is 
greater,  so  that  the  belt  is  shifted  at  a more  rapid 
rate;  and  in  the  second  place,  the  momentum  of  the 
parts  has  been  increased  more  than  50  per  cent,  so  that 
not  only  should  the  belt  not  go  on  faster  but,  on  the 
contrary,  it  should  have  gone  on  at  a slower  rate. 

If,  on  the  other  hand,  we  slow  down  the  same  planer 
we  may  find  that  the  machine  refuses  to  reverse  and, 
quite  often,  that  the  belt  will  fly  off.  The  reason  for 
this  is  that  the  belt  comes  on  the  pulley  at  a slower 
rate  so  that  the  planer  has  come  to  a standstill  when 
only  part  of  the  belt  is  on  its  pulley.  When  this  hap- 
pens at  the  end  of  the  cutting  stroke  we  have  the  con- 
dition that  a small  momentum  of  the  planer  has  been 
absorbed  by  friction  in  a relatively  long  time,  so  that 
no  great  assistance  of  the  belt  was  required  to  bring 
the  planer  to  a standstill.  Now,  however,  this  small 
fraction  of  the  belt  width  must  not  only  give  the  planer 
the  momentum  due  to  the  higher  return  speed,  but  must 
also  overcome  the  resistance  of  friction,  which  it  may 
not  be  able  to  do. 

This  leads  to  the  conclusion  that  every  planer  should 
have  its  shifting  mechanism  designed  according  to  the 
conditions  of  cutting  and  return  speed,  and  according 
to  the  maximum  and  minimum  loads  which  may  have 
to  be  moved.  In  all  planers  the  load  is  rather  uncer- 
tain. Fortunately  the  power  required  to  create  the 
energy  of  movement  of  table  and  load  is  a relatively 
small  percentage  of  the  total  energy,  so  that  quite  wide 
variations  of  the  load  on  the  table  do  not  have  much 
effect  on  the  shifting;  On  the  other  hand,  a relatively 
small  variation  in  the  speed  causes  a quite  perceptible 
variation  in  the  energy  required  to  bring  the  planer 
up  to  its  speed. 

Requirements  op  Shifting  Mechanism 

It  was  pointed  out  in  a previous  paragraph  that 
planer  belts  should  not  run  at  less  than  1,000  ft.  per 
minute  because  they  would  not  shift  properly.  It  might 
seem  that  it  would  be  possible  to  arrange  the  shifting 
mechanism  in  such  a way  that  a small  movement  of  the 
table  will  bring  the  belt  on  its  pulley.  It  will  be  found, 
however,  that  if  this  is  attempted  one  would  merely 
succeed  in  making  the  belt  eye  turn  or  double  the  belt 
and  that  the  upper  part  of  the  belt — that  is,  the  por- 
tion which  is  running  over  the  countershaft  pulley — 
would  not  follow  the  movement  of  the  shifter  eye.  As 


a result,  the  belt  would  tend  to  move  back  as  soon  as 
the  shifter  eye  is  no  longer  controlled  by  the  dog  of 
the  table. 

The  conditions  of  shifting  from  cut  to  return  are 
quite  different  from  those  when  shifting  from  return 
to  cut,  on  account  of  the  difference  in  belt  speeds  and 
perhaps  in  pulley  diameter.  In  order,  then,  to  shift 
properly  we  should  have  an  entirely  independent  shift- 
ing mechanism  for  cutting  and  return  speeds.  Such 
mechanism  should  be  made  adjustable  so  that  when  the 
speed  is  changed  the  shifter  arrangement  may  be 
changed  correspondingly.  It  is  not  practical  to  deter- 
mine beforehand  the  exact  conditions  we  will  meet 
when  running  the  planer.  The  friction  is  an  uncer- 
tain amount  and  the  total  amount  of  momentum  of  the 
various  parts  is  not  easy  to  determine.  It  is  therefore 
most  likely  that  when  the  planer  is  run  in  we  will  find 
that  the  shifting  mechanism  does  not  act  as  we  wish 
it.  If  means  were  provided  to  speed  up  or  slow  down 
the  action  of  the  shifter  mechanism  it  would  be  a 
simple  matter  to  adjust  this  mechanism  so  as  to  get 
the  shifting  as  nearly  perfect  as  possible.  If  a planer 
is  built  to  run  at  one  speed  only,  this  adjustment  might 
be  locked,  but  if  it  is  desired  to  run  the  planer  at 
various  speeds,  then  this  adjustment  should  be  made  so 
that  the  operator  can  set  his  shifter  mechanism  for 
whatever  speed  he  wishes  to  use. 

An  Important  Consideration 

The  foregoing  considerations  are  not  of  much  value 
for  small  planers  carrying  light  loads  and  running  at 
moderate  speeds;  but  when  a planer  becomes  of  large 
dimensions,  carries  heavy  loads,  and  especially  when 
it  must  run  at  high  speed,  it  becomes  very  necessary 
to  pay  great  attention  to  the  requirements  of  shifting. 
As  a matter  of  fact,  the  proper  design  of  the  shifting 
mechanism  becomes  then  one  of  the  main  problems  of 
the  planer  design. 

In  the  fall  of  1897  the  United  States  Government 
asked  for  bids  on  a large  number  of  machine  tools  spe- 
cially adapted  to  the  manufacture  of  armor  plate. 
Among  them  were  a number  of  planers,  all  of  which 
were  specified  to  have  cutting  speeds  of  8,  16  and  24  ft. 
per  minute.  An  analysis  of  the  requirements  of  these 
planers  along  the  lines  shown  in  the  previous  paragraph 
convinced  the  writer  that  it  was  not  possible  to  utilize 
the  ordinary  shifting  mechanism  commonly  used  on 
planers  and  that  it  would  be  necessary  to  have  an  in- 
dependently driven  mechanism  do  the  shifting.  This 
mechanism  was  to  be  adjustable  for  various  speeds 
(though  this  feature  was  not  of  as  much  importance 
as  some  of  the  other  features)  and  was  to  be  started 
by  a dog  on  the  planer  table.  It  will  be  noticed  that 
the  speed  variation  called  for  had  a very  wide  range. 

Similarly  where  a planer  must  be  designed  with  a 
low  cutting  speed  due  to  the  hardness  of  the  material 
to  be  cut,  and  a high  return  speed  so  as  to  bring  the 
productive  qualities  of  the  planer  up  to  the  highest 
possible  point,  an  analysis  of  the  shifting  conditions 
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should  be  carefully  made  and,  if  necessary,  a shifting 
mechanism  should  be  designed  which  will  permit  of 
proper  belt  shifting  conditions. 

As  was  pointed  out,  the  main  problem  of  a planer 
drive  is  to  stop  the  momentum  of  the  parts  and  start 
the  momentum  in  the  opposite  direction.  This  problem 
becomes  more  difficult  when  cutting  and  return  pulleys 
of  the  planer  are  of  unequal  sizes,  because  the  smaller 
pulley  is  used  for  the  return  stroke  which  takes  place 
at  the  higher  speed,  and  we  have  the  condition  here 
that  a belt  working  on  a small  pulley  must  give  mo- 
mentum to  a large  pulley.  It  was  this  momentum  of 
the  pulleys  which  for  many  years  held  the  possible 
return  speed  of  a planer  down  to  a rather  low  limit. 
Various  attempts  were  made  to  make  a higher  return 
speed  possible. 

The  Doolittle  Arrangement 

One  of  these  attempts  was  the  Doolittle  arrangement 
by  which,  at  the  beginning  of  the  return  stroke,  a belt 
was  placed  on  a rather  large  pulley,  thus  starting  the 
return  stroke  at  a comparatively  low  speed.  Imme- 
diately after  this  speed  had  been  attained  the  belt  was 
shifted  off  this  pulley  and  onto  a small  pulley  which 
now  had  to  increase  the  momentum  of  the  parts  an 
amount  due  to  the  difference  between  the  previous  low 
and  the  new  high  return  speed.  It  was,  of  course, 
possible  to  put  on  as  many  sets  of  pulleys  as  might 
be  required  to  bring  the  return  speed  up  to  the  right 
point.  Theoretically  there  was  no  limit  to  the  return 
speed,  but  practical  considerations  will  show  that  the 
gains  made  are  not  commensurate  with  the  increased 
complexity  of  the  mechanism.  Besides,  it  was  not  pos- 
sible to  get  the  advantages  of  this  arrangement  on 
relatively  short  stroke. 

In  other  arrangements  aiming  at  higher  return 
speeds  springs  were  placed  so  that  the  table  would  butt 
up  against  them  at  the  end  of  its  stroke.  This,  of 
course,  required  an  adjustable  stop  to  butt  against  the 
springs.  Part  of  the  momentum  was  absorbed  in  the 
spring  and  given  out  again  trying  to  start  the  table 
on  its  return  stroke.  Still  other  arrangements  attached 
the  rack  to  the  table  in  such  a way  that  a certain 
amount  of  movement  was  possible.  This  end  movement 
of  the  rack  would  compress  the  spring.  All  these 
devices  depending  on  springs  were  not  practically  suc- 
cessful. There  was  still  the  difficulty  of  giving  a great 
deal  of  momentum  to  the  planer  in  a very  short  time. 

In  1906  the  author  introduced  the  aluminum  driving 
pulleys  on  the  planer.  These  have  since  been  adopted  by 
a number  of  planer  manufacturers  and  have  proved  to 
be  successful.  Instead  of  finding  some  means  to  deliver 
a large  amount  of  energy  quickly  to  the  planer,  this 
method  reduces  the  amount  of  energy  which  must  be 
given.  In  a previous  calculation  it  was  shown  that  about 
80  per  cent  of  the  energy  of  the  moving  parts  of  the 
planer  was  possessed  by  the  rims  of  the  driving  pul- 
leys. As  aluminum  has  a specific  gravity  of  only  about 
one-third  that  of  cast  iron  the  “80”  energy  for  cast- 
iron  pulleys  'will  be  reduced  to  about  27,  so  that  the 
total  energy  would  be  reduced  from  100  to  47.  We 
might  expect,  therefore,  a possible  return  speed  of 
about  twice  that  of  a cast-iron  pulley.  However,  fric- 
tion, etc.,  make  this  proportion  considerably  less.  The 
Cincinnati  Planer  Co.,  which  uses  aluminum  pulleys 
on  its  planers,  states  that  in  making  a test  on  a 72-in. 
motor-driven  planer  it  took  39  hp.  at  the  point  of 
reversal  with  cast-iron  > pulleys,  while  with  aluminum 


pulleys  only  30  hp.  was  required.  In  another  test  made 
on  a planer  with  cast-iron  pulleys  the  machine  was 
capable  of  making  165  strokes  in  30  minutes,  while 
with  aluminum  pulleys  the  same  machine  made  189 
strokes. 

As  a rule  the  greatest  difficulties  met  in  the  design 
of  a planer  are  caused  by  the  fact  that  the  return 
speed  is  much  higher  than  the  cutting  speed,  making  it 
necessary  to  give  momentum  to  a large  pulley  by  the 
action  of  a belt  on  a small  pulley.  There  is,  however, 
another  difficulty  which  shows  up  when  the  planer  must 
be  arranged  for  heavy  cutting,  and  this  difficulty  is 
accentuated  when  the  ratio  between  return  and  cutting 
speeds  is  high.  To  state  the  problem  more  definitely, 
if  we  must  design  a planer  with  a pull  on  the  table 
rack  of  30,000  lb.,  we  have  a difficult  problem  on  our 
hands;  but  if,  at  the  same  time,  the  specifications  state 
that  the  return  speed  must  be  2i  times  the  cutting 
speed,  the  difficulties  of  our  problem  have  become 
greater.  Suppose  that  we  must  provide  for  this  table 
pull  of  30,000  lb.  and  a cutting  speed  of  25  ft.  per 
minute.  Then  we  must  give  the  table  an  amount  of 
energy  of  30,000  x 25  = 750,000  lb.-ft.  per  minute.  In 
order  to  do  so  we  will  run  the  belt  at  a high  speed — 
let  us  say  3,750  ft.  per  minute.  The  belt  pull  then 
must  be  750,000  -4-  3,750  = 200  lb.;  and  if  we  are 
willing  to  admit  a belt  pull  of  50  lo.  to  the  inch,  we 
can  get  along  with  a 4-in.  belt.  So  far  we  have  met 
no  particular  difficulty  because  we  have  neglected  to 
consider  the  return  speed.  Allowing  a ratio  of  4 to 
3 between  cutting  and  return  pulleys,  the  return  belt 
would  have  to  run  at  a speed  of  } X 2J  X 3,750,  which 
is  a little  over  7,000  ft.  This  is,  of  course,  too  high. 
If  now  we  reduce  this  return  belt  speed  to  3,750  ft., 
the  cutting  belt  will  have  to  be  8 in.  wide,  which  is  too 
wide  for  a shifting  belt.  This  condition  used  to  limit 
the  return  speed  of  heavy  planers.  In  1898  the  author 
applied  for  the  first  time  the  double  driving  pulley  to 
overcome  this  difficulty.  In  this  arrangement,  shown 
in  Fig.  57,  there  are  two  driving  belts,  each  on  its  loose 
pulley.  Both  belts  can  be  shifted  to  a tight  pulley  so 
that,  though  shifting  narrow  belts,  we  obtain  an 


FIG.59 


FIG.  5 7 — PULLEY  ARRANGEMENT  WITH  TWO  DRIVING 
BELTS.  FIG.  58 — ORDINARY  ARRANGEMENT  OF  PLATE 
PLANER  PULLEYS.  FIG.  59— PLATE  PLANER  PULLEYS 
ON  WHICH  BELTS  CAN  BE  SHIFTED  SIMULTANEOUSLY 


amount  of  power  as  if  we  had  used  a wide  belt.  Such 
double  driving  pulleys  are  occasionally  used  for  the  re- 
turn belt. 

There  is  a limit  to  the  amount  of  pull  obtainable  and 
the  ratio  of  return  and  cutting  speeds  even  when  double 
belts  are  used.  Allowing  the  ratio  of  4 to  3 as  the 
greatest  practical  ratio  between  cutting  and  return  pul- 
leys, allowing  5,000  ft.  per  minute  as  the  maximum  rim 
speed  of  a pulley,  3,750  ft.  maximum  belt  speed,  and  50 
lb.  maximum  pull  per  inch  width  of  belt,  we  can 
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readily  calculate  the  amount  of  pull  we  can  give  to  the 
table  for  various  ratios  between  cutting  and  return 
speed.  We  will  assume  that  the  maximum  width  of 
belt  which  can  be  shifted  is  6 in.  and  that  the  ratio 
of  return  and  cutting  speed  is  24.  We  will  then  find: 
Speed  of  return  belt — 3,750  ft.;  which  makes  speed 
of  rim  of  cutting  pulley  5,000  ft. 

Speed  of  cutting  belt — i X s X 3,750  = 2,000  ft. 

Two  cutting  belts  are  used,  each  6 in.  wide. 

Combined  pull  of  cutting  belts  equals  2 X 6 X 50  = 
600  lb. 

Power  on  cutting  stroke  equals  2,000  X 600  = 
1,200,000  Ib.-ft. 

The  actual  available  pull  on  the  table  will  now  depend 
on  the  cutting  speed.  If,  for  instance,  the  cutting 
speed  were  30  ft.,  the  maximum  available  pull  would 
be  40,000  pounds. 

If,  on  the  other  hand,  we  should  have  a planer  in 
which  the  return  speed  equals  the  cutting  speed  we 
would  find  at  once  that  we  can  run  the  cutting  belt 
at  3,750  ft.  and  as  we  again  use  two  belts,  each  6 in. 
wide,  we  would  have  an  available  power  of  2,500,000 
lb. -ft.  For  any  ratio  between  cutting  and  return  speed 
the  available  power  on  the  cut  will  lie  between  these 
two  extremes — namely,  1,200,000  and  2,500,000  foot- 
pounds. 

Various  requirements  of  planers  call  for  various 
arrangements  of  the  belt  drive.  The  simplest  drive  of 


FIG.  60 — SAFETY  DEVICE  BETWEEN  ROD  AND 
BELT  SHIFTERS 


all  is  that  of  the  plate  planer.  This  machine  is  gen- 
erally arranged  to  have  the  tool  work  in  either  direc- 
tion, so  that  cutting  and  return  speeds  are  the  same. 
In  the  ordinary  planer  the  table  is  longer  than  the 
stroke  so  that  it  is  possible  to  put  the  controlling  dogs 
on  the  table  itself.  In  the  plate  planer,  however,  a 
short  carriage  is  used  which  carries  the  tool  and  not 
the  work.  This  carriage  is  much  shorter  than  the  long- 
est stroke  of  the  planer  and  therefore  cannot  carry  the 
dogs.  Vaious  arrangements  are  used  to  accomplish  the 
shifting,  all  of  which  come  down  in  principle  to  this: 
That  a rod  or  bar  is  placed  alongside  of  the  bed,  upon 
which  collars  can  be  adjusted,  and  these  collars  are 
struck  by  a projecting  part  of  the  carriage.  The  move- 
ment thus  given  to  the  rod  is  utilized  for  the  shifting 
of  the  belt. 

There  are  twe  possible  arrangements  of  the  pulleys: 
Either  the  one  shown  in  Fig.  58  or  that  of  Fig.  59. 
In  the  first  case,  the  tight  and  loose  pulleys  have  the 
same  face  and  the  belts  are  shifted  in  the  same  man- 
ner as  on  the  regular  planer;  that  is,  one  belt  is  shifted 
off  the  tight  pulley  before  the  other  belt  is  moved  on. 
In  the  second  case,  the  loose  pulleys  have  a face  twice 
as  wide  as  that  of  the  tight  pulley  and  the  two  belts 
are  shifted  simultaneously,  as  we  did  in  some  of  the 
countershafts  heretofore  described.  The  first  mode  of 
shifting  requires  some  device  like  that  used  on  the 


regular  planers  which,  by  means  of  lever  connections 
and  a cam,  shifts  the  two  belts  successively.  The  sec- 
ond arrangement  does  not  call  for  any  mechanism  but 
permits  the  rod  to  pull  the  belt  eyes  direct.  Fig.  60 
shows  a safety  device  between  the  rod  and  the  belt 
shifters.  If  the  momentum  of  the  pulleys  were  not 
entirely  taken  up  at  the  moment  that  the  new  belt  ha3 
completely  moved  onto  the  tight  pulley,  then  the  carriage 
would  go  on  and  pull  the  belt  eyes  still  further,  which 
might  cause  trouble.  To  avoid  this,  the  casting  which 
carries  the  belt  eyes  is  pulled  up  against  a stop  at 
either  end,  and  if  the  carriage  moves  still  further  it 
merely  pulls  the  rod  which  no  longer  moves  the  belt 
shifters,  but  merely  compresses  a loaded  spring. 

The  Foreman’s  Place  in  Industry 

C.  E.  Jenson 

The  foreman’s  place  in  industry  is  both  peculiar  and 
important,  more  so  now  than  at  any  previous  decade 
in  industrial  history.  I say  "decade”  for  two  reasons 
— industrial  history  as  such  is  so  short  that  we  cannot 
speak  of  this  and  that  century  in  its  development;  and 
it  is  only  about  ten  years  since  the  problems,  in  the 
solution  of  which  the  foreman  can  so  much  aid,  have 
assumed  their  present  great  importance. 

This  place  in  industry  is  both  peculiar  and  important 
because  industrial  organization  has  somewhat  changed, 
and  we  can  no  longer  speak  so  definitely  of  “the  fore- 
man class.”  We  have  developed  two  distinct  foremen’s 
classes,  or  rather  in  retaining  the  old-time  class  we 
have  developed  a new  one,  calling  for  different  attain- 
ments and  having  a different  status. 

But  in  either  case,  and  in  view  of  the  increasing 
sharpness  of  the  controversy — combat  if  you  will — be- 
tween so-called  “capital”  and  so-called  “labor,”  it  is  the 
foreman  who  can  best  serve  the  interests  of  both  parties, 
by  acting  as  interpreter  and  mediator,  always  with  due 
regard  to  his  position  as  member  of  one  or  the  other 
of  the  two  foremen’s  classes.  Those  classes  I shall  not 
define  here  more  definitely  than  to  say  that  the  one 
holds  the  old  place  as  in  a military  organization,  in 
command  of  a particular  squad,  while  the  other  has  to 
do  in  a specified  function  with  every  employee  in  even’ 
squad  where  such  function  is  usual. 

The  factors  making  up  a foreman’s  success  might 
be  laid  down  as  the  possession  of  those  qualities  that 
make  almost  any  leader  successful : Knowledge  of  his 
own  qualifications,  of  his  defects,  of  the  abilities  and 
limitations  of  those  with  whom  he  comes  in  contact, 
of  the  activity  in  question,  and  of  the  ability  to  impart 
his  knowledge  and  make  himself  obeyed. 

But  some  things  might  be  pointed  out  as  the  potent 
factors  in  a foreman’s  success.  They  may  be  worth 
cultivating  if  nature  has  not  been  generous  in  this  con- 
nection at  birth,  and  if  opportunity  and  environment 
have  failed  to  make  amends  for  nature’s  neglect. 

On  broad  general  principles,  the  foreman  is  assumed 
to  know  more,  even  in  petty  details,  than  those  under 
him.  But  if  he  cannot  show  this  to  the  satisfaction  of 
others  he  will  be  set  down  as  wrong.  Once  his  fallibil- 
ity and  ignorance  are  shown  to  exist  and  to  be  backed 
by  his  tacit  or  other  declaration  of  infallibility,  his 
influence  for  good,  his  strenuous  seeking  for  progress 
in  the  work,  his  most  earnest  efforts  for  the  betterment 
of  his  operatives’  condition,  are  weakened,  if  not  entirely 
destroyed. 
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Centerless  Shoulder  Grinding 

Grinding  Valve  Stems,  Spring  Bolts  and  Other  Similar  Pieces — Feeding  the  Machine 
by  Gravity — Some  Production  and  Cost  Figures 

WESTERN  CORRESPONDENCE 


GREAT  strides  have  been  made  in  the  last  few 
years  in  the  art  of  grinding  shafts  and  similar 
work  without  the  necessity  of  holding  the  work 
on  centers.  The  same  method  is  now  being  applied  to 
“shoulder  work.” 

At  A in  Fig.  1 are  shown  some  of  the  spring  bolts 
that  are  being  ground  on  the  Reeves  roll  grinding 


machine,  shown  in  Fig.  2.  The  piece  is  held  in  the 
workrest  A,  which  is  seen  more  plainly  in  the  drawing, 
Fig.  3.  The  workrest  is  raised  and  lowered  through 
a cam  arrangement,  operated  by  the  handle  A,  Fig.  4. 
The  workrest  also  slides  in  the  groove  in  which  it 
rests,  and  can  be  moved  in  and  out  by  hand.  Thus 
the  operation  of  placing  a piece  in  position  consists  of 
raising  the  workrest,  pulling  it  out  (toward  the  oper- 
ator), inserting  the  piece,  sliding  the  rest  back  to  a 
stop,  and  lowering  it  into  position  as  shown  in  Fig.  2. 
The  work  rotates  between  the  side  of  the  wheel  B and 
the  face  of  the  wheel  C. 

Wheel  B is  a No.  120-W  grade  alundum  wheel  which, 
as  grinding  machine  men  know,  is  very  hard.  This 
wheel  operates  to  hold  the  piece  in  place  and  to  govern 
its  speed  of  rotation  rather  than  to  grind  it,  as  most 
of  the  grinding  is  done  by  the  wheel  C.  The  grade  of 
wheel  C is  therefore  governed  by  the  work,  a Grade  M 


FIG.  2— SPRING  BOLT  IN  POSITION  FOR  GRINDING 


wheel  being  used  in  this  instance.  Wheel  B is  18  in. 
in  diameter  and  rotates  at  a speed  of  18  r.p.m.,  -jiving  a 
peripheral  speed  of  approximately  86  ft.  per  minute. 
Wheel  C revolves  at  a speed  of  6,000  ft.  per  minute. 

Another  example  of  shoulder  grinding  on  this  type 
of  machine  is  shown  in  Fig.  6.  An  intake  valve  for  a 
twin  Excelsior  motorcycle  engine  can  be  seen  protrud- 
ing from  the  workrest  of  the  machine. 
The  workrest  is  not  moved  horizon- 
tally, as  it  is  necessary  only  to  raise  it 
in  order  to  change  the  pieces.  From 
0.010  to  0.015  in.  of  stock  is  removed 
in  this  operation,  reducing  the  valve 
stem  to  a finished  diameter  of  0.310  in. 
The  production  is  approximately  150 
pieces  per  hour.  The  thickness  of  the 
workrest  is  approximately  0.300  in.,  as 
it  is,  of  course,  necessary  that  it  be 
thinner  than  the  thinnest  piece  to  be 
ground,  although  this  same  rest  is  used 
for  holding  work  of  larger  diameters. 

One  method  of  feeding  straight  work  to  a machine 
of  this  type  is  shown  in  Fig.  4,  the  material,  in  this 
instance,  consisting  of  piston  pins.  A long  trough  is 
erected,  as  shown,  and  the  pieces  are  fed  to  the  wheel 
by  their  own  weight.  Due  to  the  large  amount  of 
stock  that  was  left  on  these  pieces  (approximately 
0.020  in.),  six  cuts  were  required.  They  passed  through 
the  machine  at  the  rate  of  20  per  minute  for  five  cuts, 


then  10  per  minute  for  one  cut.  If  only  0.002  in.  of 
stock  had  been  left  on  the  pins,  two  cuts  only  would 
have  been  required,  according  to  the  operator  handling 
this  job. 

The  operation  illustrated  in  Fig.  6 is  that  of  grind- 
ing the  rear  hub  ball  retaining  cup  represented  in 
Fig.  7.  These  cups  are  put  through  the  machine  four 
times,  removing  0.005  in.  of  stock  each  of  the  first  three 
cuts,  and  0.001  in.  in  the  last,  or  finishing  cut.  The 
operator  feeds  the  pieces  to  the  wheel  by  means  of  the 
trough  shown  in  the  illustration,  after  which  they  are 
carried  on  by  the  action  of  the  wheel  and  eventually  fall 
into  a trough  and  thence  to  a box  as  shown  in  Fig.  8. 
These  pieces  pass  through  the  machine  at  the  rate  of 
1,600  per  hour  at  each  cut,  or  a total  of  400  finished 


FIG.  X— SPRING  BOLTS  AND  PISTON  PINS  GROUND  IN  THE  CENTERLESS 

GRINDING  MACHINE 
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FIG.  6— MACHINE  SET  FOR  GRINDING  VALVE  STEMS 


FIG.  8— VIEW  OF  REAR  OF  MACHINE  AND 
GRAVITY  CONVEYOR 

controlled  by  the  operation  of  the  handwheel  F,  Figs.  2 
and  6.  This  handwheel  feeds  the  diamond  back  and 
forth  across  the  face  of  the  wheel. 

The  Desire  to  Grow 

A.  L.  DeVinne 

The  city,  the  tree,  or  the  manufacturing  establish- 
ment that  has  ceased  to  grow,  has  already  commenced 
to  decay;  and  the  same  is  true,  in  a certain  sense,  of 
the  man.  If  he  has  no  desire  to  grow  mentally,  he 
will  fall  behind  in  growth  and  usefulness,  in  comparison 
with  those  who  have  the  will  to  push  up  and  out  and 
take  firmer  root.  Once  the  foreman  thinks  that  he 
knows  it  all,  or  that  it  is  not  worth  while  to  learn 


fig.  6— grinding  ball  retaining  cup  more,  he  commences  to  be  a “has  been.” 
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Ideas  from  Practical  Men 
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Devoted  to  the  exchange  of  information  on  useful  methods.  Its  scope  includes  ail  divisions  of  the  machine  building  in- 
dustry, from  drafting  room  to  shipping  platform.  The  earticles  are  made  up  from  letters  submitted  from  all  over  the  voorld. 
Descriptions  of  methods  or  devices  that  have  proved  their  value  are  carefxdly  considered  and  those  published  are  paid  lor. 


Production  Work  in  an  Engine  Lathe 

By  Irving  Lake 

The  problem  was  to  machine  a batch  of  castings,  as 
shown  in  Fig.  1,  with  an  engine  lathe  as  the  only  ma- 
chine available.  The  work  required  boring  to  two 
diameters,  reaming  both  bores  to  size  and  tapping  in 
the  center  as  can  be  seen  by  Fig.  1.  Part  of  the  solu- 
tion at  least  is  due  to  the  use  of  milling  cutters  for 
reamers. 

In  order  to  secure  uniform  results  as  well  as  rapid 
production,  a pot  chuck  was  made  as  in  Fig.  2,  and  also 


FIG.  1— THE  WORK  TO  BE  DONE 


several  special  tools  for  handling  the  work.  The  chuck 
A was  screwed  to  the  spindle  nose  B and  a pilot  bushing 
C fitted  to  the  taper  inside  the  spindle  as  a guide  for  the 
boring  bar  D.  This  bar  rested  in  a block  E and  was 
held  in  the  tool  block  by  screw  F.  The  bar  had  a key- 
way at  G to  hold  the  reamers  and  taps  which  were  used 
later.  The  toolbits  O,  P,  Q,  and  R were  all  so  placed  as 
to  cut  on  the  upper  side  of  the  hole  as  it  was  found  that 
they  produced  a better  job  in  that  position  than  in  any 
other. 

The  boring  bar  was  properly  located  by  placing  it  on 
centers,  and  then  running  the  cross-slide  under  it, 
using  a suitable  V-block  E to  secure  the  proper  height. 

The  pilot  bushing  C was  then  put  into  the  spindle,  and 


the  bar  tried  for  accuracy  between  the  tailstock  center 
and  the  pilot  bushing.  The  cross-slide  gibs  were  set  up 
tight  and  to  avoid  any  chance  of  disturbing  the  setting 
of  the  bar,  the  cross-slide  feed  handle  was  removed. 

Reaming  the  large  end  of  the  bore  was  an  easy  mat- 
ter. The  trouble  came  in  reaming  the  small  end  with 
the  two  gaps,  as  these  openings  were  approximately  one 
half  the  diameter  of  the  bore.  Any  mechanic  will  ap- 


FIG.  3— REAMERS  AND  TAP 


preciate  just  about  how  the  ordinary  reamer  would  be- 
have. So  in  order  to  ream  this  open  hole  I secured  the 
spiral  slabbing  cutter  A,  Fig.  3,  and  ground  it  to  ream 
the  desired  size  of  hole.  Then  a key,  fitted  to  match  the 
keyway  in  the  boring  bar  pilot,  was  set  in  the  reamer 
and  the  reamer  slipped  on  the  pilot.  A trial  showed  a 
round  and  accurate  hole.  The  reamer  for  the  big  end 
of  the  bar  was  made  out  of  a larger  cutter  shown  at  B 
in  Fig.  3. 

The  tap  C in  Fig.  3 carries  twelve  chasers  set  as  at 
A in  Fig.  4.  When  entering  the  tap  upon  the  pilot  as  at 
B,  the  chasers  remain  compressed  by  the  springs  C.  By 


FIG.  4— DETAILS  OF  THE  TAP.  FIG.  5— SPIRAL 
REAMER  IN  PLACE 

pushing  the  tap  all  the  way  back  on  the  pilot  the  chasers 
are  forced  out  by  the  taper  end  of  the  pilot  and  are  then 
backed  up  by  the  pilot  as  at  D.  The  chasers  have  shoes 
E pinned  to  their  inner  ends.  These  shoes  can  be  re- 
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moved  and  shimmed  to  get  any  variation  necessary  in 
the  size  of  the  tap.  While  the  tap  would  have  worked 
perhaps  as  well  with  eight  chasers,  we  wanted  as  many 
chasers  as  possible,  as  this  tool  was  to  be  used  to  tap  to 
a shoulder.  This  depended  on  the  operator  stopping  the 
machine  when  the  tap  reached  the  shoulder  and  the 
greater  the  number  of  chasers  would  tend  to  prevent 
stripping  the  thread. 

In  operation  the  casting  was  placed  in  the  pot  chuck 
and  the  boring  bar  fed  through  the  bore.  When  the 
boring  operation  was  finished  the  feed  was  thrown  out 
and  the  bar  withdrawn  from  the  work  far  enough  to 
allow  the  spiral  reamer  A,  Fig.  3,  to  be  slipped  on  to 
the  pilot  as  in  Fig.  5.  The  bar  with  the  reamer  mounted 
on  its  pilot  was  now  pushed  through  the  bore  and  the 
bar  was  again  withdrawn  for  enough  to  change  reamers. 
After  the  second  reamer  was  removed,  the  tap  was 
slipped  on  the  pilot  and  fed  into  the  work  until  it  came 
in  contact  with  the  shoulder  at  the  end  of  the  hole.  The 
machine  was  then  stopped  and  the  bar  and  tap  with- 
drawn. As  the  bar  was  withdrawn,  the  tap  automatically 
collapsed  as  soon  as  the  straight  part  of  the  pilot  was 
disengaged  from  the  inner  ends  of  the  chasers.  Further 
withdrawing  motion  brought  the  tap  out  with  the  bar. 

Variable  Stops  for  a Slotting  Die 

By  D.  E.  Smith 

We  had  an  order  for  a number  of  slotted  plates  of 
sheet  iron,  like  that  shown  in  the  drawing,  in  which 
the  distance  from  the  edge  to  the  center  of  the  first 
slot  varied.  There  were  four  kinds  of  the  plates  and 
the  distances  specified  were  I,  II,  2-h  and  2|  in.  The 
distance  between  centers  of  the  succeeding  slots  was 
3 in.  and  was  the  same  in  all  lots. 


363-K,  S64-K  and  365-K,  respectively,  and  these  num- 
bers appear  on  the  stripper  as  an  index  to  the  position 
of  the  auxiliary  stop  levers  marked  B and  C on  the 
drawing. 

The  levers  are  fulcrumed  on  the  stripper  and  are 
each  provided  with  a pin  at  a suitable  distance  from  the 
centers  upon  which  they  swing.  These  pins  extend 
downward  through  the  semicircular  slots  in  the  stripper 
so  that  they  are  in  the  path  of  the  advancing  stock. 
Figs.  1,  2,  and  3 indicate  the  various  positions  of  the 
levers.  When  both  are  at  position  2 they  are  in  “neu- 
tral” and  the  stock  may  pass  freely  through  the  die. 
With  either  lever  at  either  extreme  position,  its  respec- 
tive pin  forms  a gage  to  position  the  stock  with  respect 
to  the  distance  from  the  center  of  the  first  slot. 

After  the  first  slot  is  punched,  the  lever  is  placed  at 
position  2,  and  thereafter  the  stop  pin  A gages  the 
work  on  its  passage  through  the  tools. 

Catching  the  Thread  by  the 
“Jumping”  Method 

By  B.  A.  Donley 

It  oftentimes  happens  in  machine  shops,  especially 
railroad  machine  shops,  that  a man  will  have  occasion 
to  do  threading  upon  a lathe  that  has  neither  backing 
belt  nor  dial.  I have  seen  the  following  described 
method  applied  in  many  cases  and,  under  the  manipula- 
tion of  an  expert,  it  serves  its  purpose  admirably.  It 
is  called  “jumping  the  thread.” 

Assuming  a lathe  with  a “four”  (1-in.  lead)  leadscrew, 
a piece  of  work  on  centers  to  be  cut  with  a thread  that 
is  not  a multiple  of  the  leadscrew,  and  the  tool  set  for 
cutting.  The  lathe  is  started,  the  first  chip  run  up  to 
the  desired  length,  and  the  tool  is  withdrawn.  Without 

stopping  the  lathe,  the  locknut 
is  opened  and  the  carriage 
run  back  to  the  starting- 
point. 

Now,  bringing  the  cross- 
slide up  so  that  the  point  of. 
the  tool  will  just  clear  the 
outside  diameter  of  the  work, 
the  locknut  is  dropped  in  and 
the  position  of  the  tool  point 
relative  to  the  partly  cut 
thread  is  noted.  Four  posi- 
tions are  possible ; to  right  of 
thread,  to  left  of  thread,  on 
top  of  thread,  and  correct. 
To  the  skilled  workman  the 
position  will  be  apparent  at  a 
glance. 

With  the  right  hand  on  the 
lever  of  the  locknut  and  the 
left  hand  on  the  traversing 
wheel  of  the  carriage,  the 
lever  is  lifted  just  enough  to 
allow  the  nut  to  clear  the 
threads  of  the  leadscrew  and 
the  carriage  moved  back  one, 
two,  or  three  threads  as  indicated;  the  number  so 
“jumped”  being  clearly  perceptible  by  the  feeling.  Not- 
ing that  the  tool  is  now  in  the  correct  position  the  op- 
erator instantly  “jumps”  the  carriage  back  four  more 
threads,  locks  in  the  nut,  feeds  the  tool  forward  to  the 


A gage  pin  A in  the  die  determined  the  latter  meas- 
urement, but  the  method  of  locating  the  first  slot  at 
the  required  distance  from  the  edge  was  a problem 
that  required  some  study. 

The  various  lots  of  stock  were  designated  at  362-K, 
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stop,  and  proceeds  to  cut  the  second  chip  in  the  same 
manner  as  the  first. 

This  method  of  procedure  is  followed  until  the  thread 
is  finished,  the  lathe  not  being  stopped  at  any  time,  and 
the  movements  may  be  made  accurately,  even  at  high 
speeds,  after  the  operator  has  become  accustomed  to 
them.  In  any  event  it)  is  far  quicker  than  stopping 
the  lathe  and  scaling  for  position,  which  is  the  only 
other  method  possible  under  the  conditions.  It  is  hardly 
necessary  to  state,  however,  that  in  learning  the  knack 
the  beginner  should  run  his  lathe  very  slowly. 

When  skill  has  been  acquired,  lathes  with  other  leads 
than  four — say  three  or  five — may  be  handled  as  readily 
as  the  four.  There  are,  of  course,  a corresponding  num- 
ber of  false  positions  and  the  final  jump  must  be  made 
to  cover  the  corresponding  number  of  threads  of  the 
leadscrew,  but  the  worker  soon  becomes  adept  and 
rarely  makes  a mistake. 

The  only  objection  that  might  be  raised  to  this 
method  is  that  it  is  likely  to  induce  rapid  wear  of  lock- 
nut and  leadscrew.  To  offset  this  the  writer  knows 
personally  of  lathes  that  have  been  in  daily  service 
under  these  conditions  for  twelve  or  fourteen  years  and 
are  still  doing  duty  without  repairs  to  these  parts. 

[The  Editor  has  done  this  little  trick  many  times, 
but  always  on  threads  of  comparatively  coarse  pitch. 
He  would  hesitate  to  tackle  the  job  of  cutting  a 32  or 
36  pitch  thread  on  a lathe  with  a five  pitch  leadscrew.] 


Cutting  Diamond  Screws 

By  Joseph  Hewes 

A part  of  the  product  of  our  shop  consisted  of  screws 
having  square  right-  and  left-hand  threads  cut  over 
one  another  on  the  same  part  of  the  body. 

As  will  readily  be  understood,  the  resulting  threads 
were  crossed,  leaving  a series  of  diamond-shaped 
projections  on  which  either  a right-  or  left-hand  nut 
could  be  screwed.  The  usual  method  for  producing 
such  screws  was  to  cut  a complete  thread  of  one  hand 


FIG.  1 — LATHE  RIGGED  FOR  CUTTING  DIAMOND  SCREWS 
(FRONT  VIEW) 


and  then  cut  one  of  the  opposite  hand  across  it.  To 
do  this  required  two  operations  with  the  consequent 
loss  of  time  in  back  travel  of  the  carriage. 

As  there  were  many  of  these  screws  to  make,  we 
rigged  up  a lathe  for  the  work,  as  shown  in  the  illus- 
trations herewith.  The  extension  bar  A was  bolted  on 


FIG.  2— LATHE  RIGGED  FOR  CUTTING  DIAMOND  SCREWS 
(OBLIQUE  VIEW) 


the  apron  and  carried  at  its  outer  end  a bearing  which 
was  a running  fit  for  a master  diamond  screw  B fast- 
ened on  the  feed  rod.  A segment  fitting  between  the 
threads  and  provided  with  a shank  was  pivotally  at- 
tached tor  the  bar  at  C.  With  the  lathe  running  and  all 
feeds  disengaged,  the  carriage  was  moved  back  and 
forth  by  the  master  screw,  the  segment  acting  as  a nut. 
and  entering  the  thread  of  opposite  direction  when 
its  angle  was  changed  by  running  against  collars  pro- 
vided at  each  end  of  the  screw. 

With  this  arrangement  it  was  only  necessary  to  feed 
the  tool  in  at  the  completion  of  each  cycle  of  motion 
until  the  proper  depth  was  reached,  no  withdrawal  of 
the  tool  from  work  between  cuts  or  reversal  of  the 
lathe  being  required. 

The  diamond  screw  being  cut  is  shown  at  D.  The 
same  reference  letters  refer  to  like  parts  in  both  illus- 
trations. 


Who  Remembers  This  Bicycle? 

By  George  Wilson 

The  article  under  the  above  title,  by  I.  B.  Rich  on 
page  381  of  American  Machinist,  brings  to  mind  many 
incidents  of  the  old  bicycle  days,  for  I guess  I was  a 
pretty  ardent  fan. 

On  the  earlier  wheels  the  cranks  were  attached  by 
means  of  a taper  pin  slabbed  off  on  one  side  to  bind 
upon  a flat  milled  on  the  sprocket  shaft.  The  pin  was 
driven  home  and  held  by  a nut  on  its  end.  These  pins 
were  sources  of  trouble  in  that  they  would  work  loose, 
in  which  case  it  was  impossible  to  keep  them  tight 
thereafter,  as  the  corners  would  round  off  the  flat  on 
the  shaft.  Hardened  shafts  were  not  thought  of  in 
those  days. 

To  obviate  the  loose  crank  all  sorts  of  fastenings 
were  devised  until  the  one-piece  crank  and  shaft,  gotten 
out  by  Fauber,  became  generally  used  on  most 
machines.  However,  the  one-piece  crank  had  the  dis- 
advantage that  in  order  to  assemble  it  in  the  bearings 
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the  latter  had  to  be  too  close  together  for  good  mechani- 
cal efficiency,  that  is,  the  sprocket  and  consequently  the 
chain  pull  was  too  far  out  from  the  bearing. 

Some  designs  had  the  crank  and  part  of  the  shaft  in 
one  piece  and  joined  in  the  hanger  by  means  of  a 
sleeve.  A tongue  and  groove  on  the  shaft  ends  locked 


SPLINEI)  BICYCLE  CRANKS 


the  halves  of  the  shaft  together.  This  was  the  con- 
struction of  the  Columbia,  Waltham  and  several  other 
makes. 

A construction  similar  to  that  shown  by  Mr.  Rich 
was  used  on  the  Tribune,  a fine  machine  built  by  the 
Black  Manufacturing  Company.  In  this  construction 
the  shaft  was  splined,  or  toothed,  and  the  taper  pin 
retained  as  shown  in  the  sketch.  However,  a few 
makers  stuck  to  the  flattened  taper  pin  to  the  end,  until 
the  Fauber  one-piece  hanger  came  into  general  use. 

To  show  to  what  extremes  the  makers  would  go  to 
provide  an  original  and  efficient  crank  fastening  I will 
mention  that  used  by  the  Overman  Wheel  Co.  on  the 
Victor  bicycle.  In  this  construction  the  shaft  was  hol- 
low for  the  sake  of  lightness.  The  ends  of  the  shaft 
were  necessarily  closed  by  the  bosses  that  received  the 
cranks.  These  bosses  were  bored  tapering  at  right- 
angles  to  the  shaft,  and  the  tapered  ends  of  the  cranks 
fitted  into  the  holes.  To  prevent  the  cranks  from  turn- 
ing in  the  bosses  under  the  pressure  of  the  pedal,  keys 
were  placed  in  both  crank  and  boss. 

While  writing  this  it  has  just  come  to  mind  that  a 
splined  shaft  method  of  crank  fastening,  in  which  the 
splines  were  square  as  in  present  auto  practice,  was 
used  in  the  National  bicycle.  I think  some  sort  of  nut 
was  also  used  to  hold  the  crank  on,  but  am  not  sure. 
I would  like  to  have  one  of  the  old  boys  clear  this  up. 


An  Easy  Method  of  Lettering 

By  Louis  A.  Schlosstein 

The  usual  practice  for  placing  notes  or  titles  on  detail 
drawings  is  to  measure  off  the  desired  height  of  the 
letters  and  then  lightly  draw  guide  lines  which  will 
govern  the  size  of  the  lettering.  However,  a shorter 
method  of  free-hand  lettering  has  been  used  by  the 
writer  for  a number  of  years  and  has  proved  a great 
time  saver,  at  the  same  time  producing  a neat  job. 

A thin  triangle  may  be  placed  on  the  sheet  in  posi- 
tion where  the  lettering  is  to  be  done  and  its  edge  may 
be  used  as  a stop  for  all  downward  strokes  of  the  pen- 
cil and  for  ruling  the  horizontal  portion  of  the  lower 
edge  of  the  letters.  This  will  be  found  to  be  a rapid 
way  of  doing  neat  lettering  along  straight  lines  with- 
out ruling  the  lower  line.  With  practice,  the  letters 
can  be  made  of  a uniform  height  without  drawing  the 
usual  top  line  on  the  tracing,  while  the  straight  edge 
of  the  triangle  takes  care  of  the  lower  line. 


A little  care  will  be  necessary  in  making  the  letters 
the  lower  edges  of  which  are  curves  such  as : C,  0,  U, 
etc.,  as  the  curve  must  be  started  before  the  pencil 
strikes  the  straight  edge.  Capital  letters  as  well  as 
small  letters  may  be  made  in  this  manner.  When  once 
a draftsman  has  “his  hand  in,’’  he  will  always  use  this 
method. 


A Drafting  Room  Kink 

By  Edward  Heller 

The  little  device  shown  in  the  accompanying  drawing 
is  very  useful,  particularly  when  large  triangles  are  not 
available  for  drawing  vertical  lines  that  are  required 
to  be  accurate.  It  is  made  of  about  $ x A in.  cold- 
rolled  steel.  The  dimensions  are  made  to  suit  the  width 
and  thickness  of  the  T-square  blade.  One  end  is  made 
adjustable  so  that  it  can  be  used  on  T-squares  with 
blades  of  any  width. 

In  use  the  device  is  snapped  on  the  blade  at  the 
required  location  as  shown  in  “first  position,”  and  a 
short  line  drawn  against  the  beveled  edge.  The 


T-square  is  then  moved  to  “second  position”  down  the 
board  and  another  line  drawn  in  similar  manner.  The 
T-square  is  then  used  as  a straightedge  and  a connect- 
ing line  drawn  through  the  two  points  thus  obtained. 


Fixture  for  Holding  Goose-Necks 

By  J.  Robert  Phelps 

The  accompanying  illustration  shows  a simple  and 
inexpensive  fixture  used  in  the  Atchison,  Topeka  & 
Santa  Fe  shops,  San  Bernardino,  Cal.,  for  holding  tank 
goose-necks  while  machining  the  faces  and  valve  seats. 

The  under  side  of  the  flange  of  the  goose-neck  rests  on 
a shoulder  in  the 
interior  of  the  fix- 
ture located  just 
below  the  holding 
screws. 

The  fixture  can 
be  mounted  on 
either  a lathe  or  a 
boring  mill  where 
it  should  be  chuck- 
ed so  as  to  run  true 
before  the  goose- 
neck is  inserted. 

For  drilling  the 
necessary  bolt  holes 
in  the  flange  of  the 
goose-neck  the  fix- 
ture can  be  readily  transferred  from  the  lathe  or  from 
the  boring  mill  to  the  table  of  the  drilling  machine. 


FIXTURE  FOR  HOLDING  GOOSE- 
NECKS 
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Clamp  for  Holding  Work  in  Keyseating 

By  J.  Robert  Phelps 

The  clamp  shown  in  the  accompanying  illustration  is 
in  use  in  the  shops  of  the  Atchison,  Topeka  & Santa  Fe 
Railway  at  San  Bernardino,  Cal.,  for  keysetting  loco- 
motive axles.  As 
will  be  seen 
from  the  illus- 
tration, the 
clamp  proper  if* 
in  one  piece  and 
can  be  quickly 
applied  to  the 
work  without ' 
the  blocking 
that  would  be 
required  if  two 
ordinary  U- 
clamps  were 
used.  The  cup 
pointed  set- 
screws at  the 
top  hold  the 
work  firmly  and 
serve  in  equaliz-. 
ing  the  clamp- 
ing pressure. 

Neither  the 
clamp  nor  its 
screws  offer  any 
interference  to 
the  cutter  or  arbor.  The  clamp  can  be  made  in  a very 
short  time  by  cutting  from  a sheet  of  heavy  boiler  plate 
by  means  of  a gas  or  electric  torch. 

Enlarging  Gas  Engine  Pistons — Discussion 

By  C.  H.  Skinner 

I have  read  the  article  on  the  subject  of  enlarging 
gas  engine  pistons,  by  David  Tyke  on  page  287  of 
American  Machinist,  as  well  as  the  letter  of  Ivan  Beach 
appearing  on  page  638.  In  response  to  the  editor’s 
note,  subjoined  to  the  latter  and  requesting  additional 
information  from  your  readers,  let  me  say  that  I have 
been  enlarging  pistons  by  heating  for  several  years  and 
find  it  successful  if  handled  properly. 

A charcoal  fire  is  used  and  the  piston  is  heated  to 
a bright  red.  It  is  then  covered  with  sawdust  and 
allowed  to  stand  until  cool. . The  pistons  will  expand 
from  0.012  to  0.025  in.,  according  to  the  size  and  thick- 
ness of  pistons.  It  is  advisable  to  leave  the  old  piston 
pin  in  place  during  the  process  as  it  serves  to  prevent 
any  warping  of  the  piston. 

Pistons  expanded  by  heat  and  re-ground  have  been 
found  as  satisfactory  as  new  pistons,  wearing  very  lit- 
tle in  use.  In  all  regrinding  jobs,  0.0005  in.  per  inch 
of  diameter  of  cylinder  is  allowed  for  clearance  which 
has  been  found  to  produce  a very  good  job. 

Inserted  Tooth  Hollow  Mill 

By  Arnold  J.  Fleming 

At  a day’s  notice  our  shop  was  called  upon  to  produce 
malleable  castings  to  definite  limits  that  hitherto  had 
been  good  enough  as  they  came  from  the  foundry. 
Therefore,  the  castings  had  to  be  hollow  milled. 

We  first  made  some  mills  from  solid  high-speed  steel 


bar.  These  were  too  expensive.  We  also  tried  to  pur- 
chase some  but  could  not  find  any  that  we  thought 
would  do,  so  I designed  this  one. 

The  sketch  shows  the  construction  very  plainly.  The 
shell  A is  slotted  in  five  places  and  the  outer  end  of 
each  slot  was  made  to  receive  a correspondingly  shaped 
cutter.  Tapered  head  screws  tapped  into  the  end  of  the 
shell  before  the  slots  were  cut  serve  to  lock  the  cutters 


INSERTED  TOOTH  HOLLOW  MILL 

in  position  by  expanding  the  shell  inside  the  retaining 
ring  B.  The  plug  C screws  into  the  shell  for  the  pur- 
pose of  setting  the  cutters. 

Line  Reamer  with  Wedged  Blades 

By  L.  E.  Schaeffer 

A line  reamer  with  blades  held  in  place  by  means  of 
taper  wedges  instead  of  screws  is  shown  in  the  accom- 
panying cut. 

The  bottoms  of  the  blades  are  inclined  to  a 5-deg. 


LINE  REAMER  WITH  WEDGED  BLADES 


angle  which  provides  for  the  expansion  of  the  reamer 
when  necessary  to  regrind  it.  The  wedges  are  tapered 
to  3 deg.  in  one  plane  and  15  deg.  in  the  other,  enabling 
them  to  hold  the  blades  securely  in  place. 
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How  Machine  Tool  Design  Will 
Probably  Be  Influenced 

WHAT  WILL  be  the  next  thing  to  exert  a paramount 
influence  on  the  design  of  machine  tools?  Will  it 
be  a new  industry,  standardization,  competition,  or  a 
new  tool  steel  ? Old  copies  of  magazines  will  show  that 
we  have  come  a long  way  from  the  frail  machine  that 
was  once  the  best  that  could  be  bought. 

As  competition  became  keener  more  and  more  weight 
and  .power  were  given  to  machine  tools  so  that  they  might, 
do  more  work  and  reduce  production  costs. 

The  advent  of  Mushet  and  Taylor- White  steels  in  turn 
showed  that  further  strengthening  of  machines  was 
necessary  in  order  to  work  up  to  the  capacity  of  the  cut- 
ting tool.  Multi-cutting  and  continuous  cutting  fol- 
lowed quickly  and  naturally — competition  again. 

The  war,  with  its  insatiable  demands  influenced  fur- 
ther development  of  the  single  purpose  machine  and  has 
undoubtedly  left  other  influences  on  design. 

What  next?  Machines  are  being  built  stronger  and 
heavier  than  ever  today.  Single  pulley  and  direct  motor 
drives,  wide  belts,  strong  clutches  and  rigid  holding  de- 
vices are  being  designed  and  used,  and  now  the  capacity 
of  the  machine  is  greater  than  that  of  the  tool  steel. 

Will  not  the  next  step  be  the  improvement  of  the  cut- 
ting tool?  Experiments  in  alloying  have  been  carried 
on  for  some  time  and  have  already  produced  alloys  that 
are  pointing  the  way  toward  greater  production.  There 
are,  no  doubt,  other  alloys  that  will  be  announced  before 
long.  We  should  not  need  to  stretch  our  imagination  to 
picture  a continuance  of  the  cycle — stronger  tool, 
stronger  machine. 

Are  You  in  a Rut? 

WHEN  you  are  up  against  a problem  as  to  the  best 
way  to  handle  a production  job;  the  sequence  of 
operations  and  the  design  of  the  tools  and  fixtures,  do 
you  ever  stop  to  wonder  how  the  other  fellow  would 
do  it? 

When  you  are  up  against  it  to  get  more  production  out 
of  the  shop,  do  you  ever  go  into  some  other  fellow’s  shop 
where  the  same  class  of  work  is  being  done,  and  see  how 
he  is  doing  it? 

You  are  bound  to  get  into  a rut  at  times  and  can 
only  visualize  one  way  of  doing  things — your  own  way; 
but  is  your  own  way  the  best  way? 

Did  it  ever  strike  you  that  you  can  sometimes  learn 
more  in  a few  hours  trip  through  the  other  fellow’s 
shop,  seeing  how  he  does  things,  than  in  working  over 
your  problems  alone  for  a week? 

Did  it  ever  strike  you  that  time  spent  in  going 
through  other  shops  with  your  eyes  open  for  methods 
of  doing  work  will  amply  repay  you? 

Did  it  ever  strike  you  that  intercourse  with  other 
shop  executives  is  bound  to  result  in  your  getting  some 
helpful  ideas  as  to  how  to  do  things  better  or  cheaper? 

If  you  are  in  a rut,  get  out  of  it.  Don’t  be  a stay-at- 
home  forever.  Get  out  into  other  shops  and  see  what 
they  are  doing  and  how  they  are  doing  it. 


Commercial  Aircraft  Cannot  Be  Developed 
in  Arsenals  or  Navy  Yards 

THE  Senate  recently  requested  both  the  Secretary  of 
War  and  the  Secretary  of  the  Navy  to  report  on  the 
feasibility  of  each  arm  of  the  service  setting  aside  an 
arsenal  or  a navy  yard  for  the  manufacture  of  aircraft. 
The  request  grew  out  of  the  belief  that  aircraft  are 
essential  to  national  defense  and  that  the  aircraft  in- 
dustry cannot  be  developed  through  competition.  The 
reply  of  both  Secretaries  was  that  the  proposed  plan 
was  not  feasible. 

Nobody  will  dispute  the  statement  that  aircraft  are 
essential  as  an  arm  of  defense.  But  the  idea  that  an 
aircraft  industry  cannot  be  developed  except  by  gov- 
ernmental work  through  the  Army  and  Navy  is  open 
to  serious  question.  There  is  no  doubt  that  many  of 
the  alleged  benefits  of  competition  have  been  over-rated, 
but  an  abandonment  of  the  idea  is  hardly  to  be  con- 
sidered at  this  time.  There  is  no  question  as  to  the 
possibility  of  building  aircraft  in  both  navy  yards  and 
arsenals.  The  splendid  work  of  Capt.  Coburn  at  League 
Island  during  the  war  is  sufficient  evidence.  The  diffi- 
culty is,  that  under  the  ordinary  routine  work  of  either 
Army  or  Navy,  such  men  rarely  And  their  way  into 
the  executive  chair.  In  too  many  cases  the  man  in 
charge  happens  to  be  on  the  list  for  such  a position, 
due  to  seniority  or  other  rulings,  none  of  which  depend 
on  his  fitness  for  the  job.  And  unfortunately  too  many 
of  the  officers  who  really  did  things  during  the  war  have 
resigned  from  the  service. 

Government  arsenals  can  undoubtedly  build  aircraft 
and  the  time  may  come  when  it  is  the  proper  thing 
to  do.  But  our  past  experience  with  Army  and  Navy 
red  tape,  with  the  principal  object  of  many  being  to 
play  safe  by  never  doing  anything  which  has  not  been 
done  before,  does  not  encourage  us  to  expect  much  from 
government  aircraft  building  at  present.  Before  it  can 
be  a success  we  all  need  a change  of  heart  regarding 
our  duty  to  the  Government  and  its  duty  to  us. 

A few  energetic  and  far-sighted  men  are  putting 
commercial  aviation  across  even  though  it  be  a slow 
and  expensive  process.  At  the  present  time  probably 
the  Aeromarine  Airways  Corporation  stands  out  as  ac- 
tually doing  a commercial  business  in  various  parts  of 
the  country. 

More  landing  fields,  the  free  use  of  all  governmental 
fields  by  commercial  fliers,  rational  federal  control  of 
flying  and  a greater  development  of  the  air  mail  service 
will  do  more  for  real  aviation  than  the  proposed  build- 
ing of  aircraft  by  arsenals  and  navy  yards. 

We  are  not  keen  on  subsidies  of  any  kind,  but  better 
far  to  grant  a subsidy  for  commercial  aviation  than  to 
drive  out  the  few  airplane  builders  who  are  actually 
working  for  the  development  of  aviation.  There  are 
doubtless  many  more  uses  for  arsenals  and  navy  yards 
than  those  in  vogue  at  present,  but  the  development  of 
a new  industry  cannot  be  expected  from  plants  which 
have  so  many  years  been  organized  on  a “stand  pat” 
basis.  We  are  strong  for  aviation  and  do  not  want  to 
see  it  handicapped  in  the  manner  proposed. 
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Shop  Equipment  News 


Heald  No.  50  Cylinder  Grinding  Machine 

A cylinder  grinding  machine  designated  as  style  No. 
50  has  been  added  by  the  Heald  Machine  Co.,  of 
Worcester,  Mass.,  to  its  regular  line.  This  machine, 
though  built  along  lines  similar  to  the  previous  model, 
is  more  massive  in  construction  and  embodies  some 
ingenious  features.  It  may  be  furnished  for  either 
belt  or  motor  drive. 

The  drive  shaft  of  the  machine  is  mounted  on  ball 
bearings  at  the  rear  of  the  base  in  such  manner  that  it 
may  be  removed  entirely  without  disturbing  other  parts. 


HEALD  NO.  50  CYLINDER  GRINDING  MACHINE 

In  the  belt-driven  type  of  machine  the  power  is  deliv- 
ered to  this  shaft  directly  from  the  main  line  without 
the  intervention  of  countershafts.  The  tight  and  loose 
pulleys  are  12  in.  in  diameter  by  5 in.  face,  and  run  at 
a speed  of  750  r.p.m.  The  loose  pulley  is  also  carried 
on  ball  bearings.  The  drive  to  the  eccentric  grind- 
ing shaft  is  by  belt  over  a spring-suspended  idler,  as 
in  the  former  machines. 

The  work  table  has  been  made  somewhat  wider  than 
formerly,  and  automotive  cylinder  blocks  of  the  largest 
size  may  be  mounted  without  undue  overhang.  A ver- 
tical adjustment  of  A in.  to  compensate  for  possible 
mis-alignment  of  the  bores  in  a block  of  cylinders  is 
provided  by  means  of  a pair  of  inclined  planes,  or  slid- 
ing wedges,  between  the  main  table  and  the  cross-slide 
or  work  table.  This  adjustment  is  easily  and  quickly 
made  by  turning  a small  capstan-head  screw,  and  does 
not  affect  the  point  of  reversal  of  the  work  with  , rela- 
tion to  the  position  of  the  grinding  wheel. 

A noteworthy  feature  of  the  machine  is  the  absence 
of  gear  boxes.  Power  for  reciprocating  the  table  is 
transmitted  through  an  hydraulically  operated  mech- 
anism that  is  susceptible  to  minute  variations  of  speed 
from  zero  movement  to  a maximum  speed  of  traverse 
of  15  ft.  per  minute.  This  adjustment  of  speed  from 
minimum  to  maximum  is  made  by  one  movement  of  a 
throttle  lever,  the  position  of  which  in  its  quadrant  de- 
termines and  indicates  the  speed.  The  table  movement 


is  entirely  free  from  vibration  and  shock  at  the  point 
of  reversal,  even  at  the  highest  rate  of  table  travel. 

The  rotative  movement  of  the  eccentric  grinding 
head  is  derived  from  a belt  running  over  a pair  of 
three-step  cones  within  the  base  of  the  machine.  This 
belt  is  shifted  by  means  of  a lever  on  the  front  of  the 
machine,  and  the  shifting  is  stated  to  involve  even  less 
trouble  than  the  movement  of  a gear-shift  lever.  Com- 
pensating adjustment  for  belt  stretch  is  provided  to 
maintain  the  belt  under  even  tension. 

The  cross-slide,  directly  upon  which  the  work  is 
mounted,  has  a movement  of  28  in.  in  a direction  at 
right  angles  to  the  table  traverse  and  is  pro- 
vided with  a large  micrometer  dial  on  the 
cross  screw,  by  which  fine  adjustment  of 
center  distance  is  easily  secured. 

The  wheel  spindle  regularly  furnished  for 
regrinding  automotive  cylinders  will  grind 
holes  2§  to  8 in.  in  diameter,  in  lengths  up  to 
11  in.,  and  also  holes  larger  than  3 in.  in 
diameter  in  lengths  up  to  18  in.  For  manu- 
facturing work,  the  standard  15-in.  spindle 
arm  is  regularly  furnished  for  grinding  from 
3 in.  in  diameter  and  larger,  and  lengths  up 
to  15  in.  Other  spindles  for  grinding  smaller 
holes  may  be  furnished.  The  belt  pulleys  are 
easily  removable  and  interchangeable  to  se- 
cure proper  grinding  speeds.  No  adjustment 
of  the  belt  tension  is  necessary,  as  that  is 
taken  care  of  by  the  spring  idler. 

The  finished  surface  of  the  cross-slide  is 
43J  x 16?  in.,  and  there  are  two  T-slots  ex- 
tending the  full  length.  The  floor  space  occupied  by  the 
machine  is  73  x 123  in.,  and  the  weight  is  approximately 
5,000  pounds. 

Buffalo  Universal  Slitting  Shear 
and  Bar-Cutter 

The  Buffalo  Forge  Co.  of  Buffalo,  N.  Y.,  has  just 
placed  on  the  market  a universal  slitting  shear  and 
bar-cutter,  the  driving  side  of  which  is  illustrated.  The 
machine  is  intended  particularly  for  use  where  a punch 
is  not  needed,  for  example  in  iron  shops,  warehouses  and 
similar  locations. 

The  shear  is  equipped  with  10-in.  knives,  which  can 
cut  plates  £ in.  thick  of  any  length  and  width,  or  6 x 
f-in.  flats.  The  knives  may  be  operated  at  the  rate  of 
thirty  strokes  per  minute.  The  bar-cutter  has  standard 
five-piece  knives  which  can  cut  structural  shapes  up  to 
the  following  sizes : 4 x 4 x l-in.  angles,  3 x 3 x £-in. 
angles  at  45-deg.  miter  either  left-  or  right-hand,  3 x 
3 x I-in.  tees,  round  bars  up  to  li  in.  in  diameter,  and 
bars  up  to  1£  in.  square.  With  special  knives  that  can 
be  furnished  the  bar  cutter  will  take  5-in.  9.76-lb.  beams 
and  5-in.,  9-lb.  channels,  or  any  other  rolled  section 
having  the  same  weight  and  area  of  cross-section.  One 
set  of  blades  shears  both  channels  and  beams  of  the 
same  size,  and  a different  pair  of  blades  is  required  for 
each  size. 
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The  machine  has  the  Buffalo  "armor-plate”  frame, 
which  is  claimed  to  be  unbreakable  in  service.  The 
bearings  are  bronze-lined  and  the  drive  shaft  bearings 
are  oiled  by  means  of  rings.  The  gear  and  pinion  are 


BUFFALO  SLITTING  SHEAR  AND  BAR-CUTTER 


cut  from  semi-steel  blanks.  Since  the  base  of  the  ma- 
chine is  cast  iron,  a large  concrete  foundation  is 
unnecessary. 

Approximately  3 hp.  is  required  to  operate  the  ma- 
chine at  full  capacity.  The  length  of  the  entire  machine 
is  only  5 ft.  4 in.,  the  width  2 ft.  8 in.,  and  the  height 
6 ft.  4 in.  The  total  weight  is  4,500  pounds. 

Hocking  “Mirr-O-Ream”  Expansion  Reamer 

The  inserted-blade  expansion  reamer  shown  in  the 
accompanying  illustration  has  recently  been  brought 
out  by  Samuel  Hocking  & Son,  Lancaster,  Pa.  The 
adjustment  in  size  is  made  by  moving  the  blades  along 
the  slots,  the  depth  of  which  decreases  from  the  front 
end  to  the  shank  end  of  the  tool.  The  shanks  are  made 
of  alloy  steel,  and  the  blades  of  semi-high-speed  tool 
steel. 

The  blades  are  ground  with  a double  relief.  The  top 
of  each  blade  is  ground  with  a narrow  land  back  of 
the  cutting  edge  to  give  the  proper  relief.  Near  the 
back  edge  the  blade  is  ground  at  a greater  angle,  in 
order  to  increase  the  relief  and  prevent  dragging  on  the 
bore  being  finished.  The  method  of  grinding  is  stated 
to  give  a free  cutting  and  durable  edge. 

The  blades  are  held  in  place  at  each  end  by  parts 
known  as  steady-rings  made  of  nickel  steel.  On  one 


side  of  each  ring  there  are  slots  to  receive  the  ends 
of  the  blades.  The  rings  thus  support  the  blades  and 
prevent  injury  and  breaking,  particularly  when  the 
reamer  is  adjusted  to  its  maximum  size.  The  adjust- 
ing nuts  operate  against  the  smooth  back  surfaces  of 
the  rings,  so  that  adjustment  is  easy  and  injury  to  the 
nuts  or  blades  is  not  apt  to  occur. 

When  adjusting  the  size  of  the  reamer,  the  shank  is 
held  in  a vise,  and  a micrometer  used  to  determine  the 
size  over  the  cutting  edges.  The  tool  is  ordinarily 
adjusted  so  as  to  take  very  light  cuts  in  the  hole.  In 
this  way,  more  accurate  work  and  greater  smoothness 
of  finish  can  be  obtained. 

The  tool  is  made  in  seventeen  sizes,  and  can  be  fur- 
nished in  sets.  The  smallest  size  can  be  adjusted  in 
diameter  from  J3  to  11  in.,  has  blades  If  in.  long,  and 
is  51  in.  long  overall.  The  largest  size  can  be  adjusted 
from  31  to  At*  in.  in  diameter,  has  a blade  length  of  73 
in.  and  a length  overall  of  24  inches. 

Landis  Automatic  Die  Head 

The  Landis  Machine  Co.,  Waynesboro,  Pa.,  has  re- 
cently placed  on  the  market  the  automatic  screw-cutting 
die  head  illustrated  herewith,  for  application  to  turret 
lathes  and  hand  screw  machines.  The  principal  feature 
is  that  the  chasers  are  supported  on  the  face  of  the 
head,  which  permits  of  easy  access  to  the  chasers  when 
it  is  necessary  to  remove  them  for  grinding  and  chang- 
ing from  one  size  to  another. 


LANDIS  AUTOMATIC  DIE  HEAD 


The  head  is  made  entirely  of  steel  and  constructed  to 
give  long  life.  It  is  applicable  to  practically  all  makes 
of  screw  machines  and  turret  lathes  on  which  the  diam- 
eter of  the  head  can  be  accommodated.  The  head 
employs  the  regular  Landis  flat  chasers.  The  style 
and  size  of  the  shank  can  be  furnished  to  suit  the  re- 
quirements. 

The  head  is  opened  automatically  by  retarding  the 
forward  motion  of  the  carriage,  and  is  closed  by  hand. 
It  is  locked  by  the  engagement  of  two  hardened  cylin- 
drical lock  pins  in  hardened  bushings.  The  correct 
sizes  for  the  roughing  and  finishing  cuts  are 
obtained  on  the  li-,  2-  and  3-in.  heads  by  the 
movement  of  the  lock-pin  lever.  When  cut- 
ting threads  in  one  pass,  both  lock  pins  are 
engaged.  When  cutting  threads  in  two 
passes,  both  lock  pins  are  engaged  during  the 
first  cut,  but  for  the  second  cut  only  one  lock 
pin  is  engaged.  The  cutters  are  adjusted  to 


HOCKING  ‘'MIRR-O-REAM''  EXPANSION  REAMER 


Digitized  by 


ioogle 


June  29,  1922 


Eliminate  Waste — With  Modem  Equipment 


977 


give  the  proper  diameter  of  work  by  means  of  an 
adjusting  screw,  which  engages  the  body  of  the  head 
inside  the  rings.  Since  the  operating,  adjusting  and 
closing  rings  remain  in  a fixed  position  when  the  head 
is  closed,  rotating  the  body  within  these  rings  gives 
all  diameters  that  can  be  threaded  within  the  range  of 
the  head.  Each  head  is  graduated  for  all  sizes  within 
its  range  of  bolts,  both  right-  and  left-hand,  and  of 
right-hand  pipe  threads.  To  adjust  the  U-,  2-  and  3-in. 
heads  for  left-hand  threading,  reverse  the  position  of 
the  lock-pin  lever  in  relation  to  its  position  for  right- 
hand  threading. 

The  chaser  holders  and  trunnions  on  the  I-  and  I-in. 
automatic  heads  are  integral.  The  one  set  of  chaser 
holders  furnished  with  each  head  is  suitable  for  thread- 
ing all  bolts  and  pipe  within  its  range.  When  pitches 
and  diameters  other  than  U.  S.,  “V,”  S.  I.,  Whitworth 
and  Briggs  standards  are  to  be  threaded,  special  chaser 
holders  with  trunnions  integral  will  be  supplied.  The 
chaser  holder  and  trunnion  may  be  easily  removed  from 
the  die  head  by  merely  removing  the  shank  and  loosen- 
ing one  screw.  These  smaller  heads  are  not  equipped 
with  roughing  and  finishing  attachments. 

The  chaser  holders  and  trunnions  furnished  with  the 
li-,  2-  and  3-in.  automatic  die  heads,  such  as  illustrated, 
are  separate.  The  heads  are  ordinarily  furnished  with 
right-hand  bolt-chaser  holders  for  cutting  U.  S.  stand- 
ard diameters  and  pitches.  For  threading  pipe  or 
cutting  S.  A.  E.  diameters  and  pitches,  or  diameters 
and  pitches  other  than  U.  S.,  “V,"  S.  I.,  Whitworth  and 
Briggs  standards,  the  proper  chaser  holders  can  be  sup- 
plied. These  larger  heads  are  equipped  with  roughing 
and  finishing  attachments. 

Developments  in  Chicago  Pneumatic  Drill 

In  order  to  obviate  the  necessity  for  frequent  oiling 
of  its  pneumatically  operated  hand-portable  drills,  the 
Chicago  Pneumatic  Tool  Co.,  6 East  44th  St.,  New 
York,  N.  Y.,  has  recently  developed  an  oil  vent  that 
can  be  attached  in  the  interior  of  the  drill.  The  oil 
vent  is  applicable  to  most  sizes  and  types  of  the  “Little 
Giant”  pneumatic  drills.  Its  purpose  is  to  prevent 
leakage  of  the  oil  so  that  the  frequency  of  oiling  can 
be  lessened,  thus  saving  both  time  and  labor. 


CHICAGO  PNEUMATIC  DRILL  WITH  OIL  VENT 


The  oil  vent  can  be  seen  in  place  in  the  cut-away 
section  of  the  drill  shown  in  the  accompanying  illustra- 
tion. It  consists  of  a sliding  plunger  having  a cone 
at  each  end.  Since  this  plunger  is  free  to  travel  and 
close  the  passage  of  the  oil  from  the  drill,  it  prevents 
leakage  no  matter  in  what  nosit  ion  the  tool  is  operating. 


The  piston  and  connecting  rod  units,  or  toggles,  are 
now  made  interchangeable  in  the  drill.  The  connect- 
ing rod  is  fitted  to  the  piston  by  means  of  a ball-and- 
socket  joint.  Two  of  them  are  secured  in  place  on  each 
crankpin  by  means  of  hinged  split  collars.  The  advan- 
tage of  the  arrangement  is  that  it  provides  a large 
opening  by  which  the  lubricant  can  reach  the  crankpin 
bearings. 

It  is  possible  to  assemble  and  disassemble  any  of  the 
connecting-rod  units  without  dismantling  the  entire 
drill.  The  mechanism  is  30  per  cent  lighter  in  weight 
than  that  previously  employed. 

“E-Z”  Threading  Dial 

A dial  for  attachment  to  lathes  doing  threading  work 
has  recently  been  placed  on  the  market  by  James  M. 
Colven,  20  Wolffe  St.,  Yonkers,  N.  Y.  The  device, 
designated  as  the  “E-Z”  threading  dial,  is  shown  in  the 
accompanying  illustration  both  attached  to  and  separate 
from  a lathe  carriage.  The  method  of  attaching  the 
dial  is  very  simple,  as  it  is  necessary  to  use  only  two 
screws  in  securing  it  to  the  carriage. 


“E-Z"  THREADING 

The  device  consists  of  a cast-iron  bracket  carrying 
a brass  sleeve,  a brass  dial,  steel  shaft  and  a brass 
worm  gear.  The  worm  gear  is  suited  to  the  pitch  and 
thread  form  of  the  lead  screw  on  which  it  runs,  and  it 
is  ordinarily  covered  by  a small  guard. 

Since  4 in.  travel  of  the  carriage  represents  one 
revolution  of  the  dial,  it  is  easily  possible  to  engage 
the  half  nut  on  the  lead  screw  at  the  proper  point,  so 
that  consecutive  cuts  can  be  taken  in  the  same  thread. 
When  cutting  an  even  number  of  threads  per  inch,  the 
nut  can  be  engaged  when  any  one  of  the  eight  marks 
on  the  dial  are  opposite  the  index  mark  on  the  bracket. 
When  cutting  an  odd  number  of  threads,  the  nut  can  be 
engaged  when  any  one  of  the  four  numbered  lines  are 
opposite  the  index  mark.  The  dial  can  be  used  when 
cutting  threads  having  a fractional  number  of  turns 
per  inch,  as  for  11 J threads  the  nut  can  be  engaged  at 
every  one-half  revolution  of  the  dial. 

The  use  of  the  device  eliminates  the  necessity  of  stop- 
ping and  reversing  the  lathe  at  the  completion  of  each 
cut  through  the  thread,  and  the  lathe  may  be  run  con- 
tinuously until  the  thread  is  finished.  At  the  end  of 
each  cut  the  half  nut  is  disengaged,  the  carriage  is 
returned  by  hand,  and  then  the  nut  is  engaged  when 
the  dial  indicates  that  the  tool  is  in  the  proper  position 
for  the  thread.  The  time  of  the  operator  can  thus  be 
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applied  to  cutting  the  thread,  without  the  necessity 
of  waiting  while  the  tool  is  being  run  back  through 
the  thread.  The  dial  aids  in  working  close  to  a shoulder 
or  boring  to  depth.  When  a lathe  is  equipped  with  the 
dial,  it  is  not  necessary  to  have  a reversing  belt. 

Hartford  Combined  Collet  and  Step  Chuck 

The  Hartford  Special  Machinery  Co.,  Hartford, 
Conn.,  has  just  placed  on  the  market  a combination 
step  and  collet  chuck  intended  for  use  on  lathes  and 
similar  machines  that  are  not  provided  with  a through 
hole  in  the  spindle,  and  also  for  use  where  a drawbar 
with  the  handwheel  at  the  rear  end  of  the  spindle  is 
undesirable.  The  chuck  possesses  the  advantage  of 


a 


FIG.  I— HARTFORD  COLLET  CHUCK  ASSEMBLED,  AND 

SMALL  CLOSING  RING  AND  STEP  COLLET.  FIG  2— 
CHUCK  ASSEMBLED  WITH  LARGE  SIZE 
CLOSING  RING 

admitting  relatively  larger  sizes  than  usual,  for  the 
reason  that  the  stock  does  not  have  to  pass  through  a 
drawbar. 

In  Fig.  1 is  shown  the  collet  chuck  complete  at  the 
left,  while  the  other  two  parts  shown  in  the  same  figure 
are  the  closing  ring  and  step  collet  of  the  smaller  size 
of  step  chuck.  In  Fig.  2 is  shown  the  device  assembled 
with  the  larger  size  of  closing  ring  and  step  collet,  and 
with  the  internal  collet  and  thread  guard  ring  shown  at 
the  right. 

The  same  body  is  used  for  either  combination.  It 
does  not  screw  directly  upon  the  spindle  nose,  but  is 
fastened  by  means  of  three  long  fillister-head  screws  to 
a small  faceplate  or  chuck  collar  in  the  same  manner  as 
an  ordinary  lathe  chuck.  These  faceplates  must,  of 
course,  be  fitted  to  the  spindle  nose  of  the  machine  upon 
which  the  chuck  is  to  be  used. 


Within  the  body  of  the  chuck  is  an  annular  bevel 
gear,  mounted  upon  ball  bearings  and  threaded  in- 
ternally to  match  the  threaded  end  of  the  collets.  This 
gear  is  turned  to  tighten  the  collets  by  means  of  the 
pinion  wrench,  which  is  inserted  for  this  purpose  in  the 
hole  that  may  be  seen  in  the  body  of  the  chuck. 

Internal  collets  are  provided  to  hold  all  commercial 
sizes  of  round  stock  up  to  1 in.  in  diameter.  For  work 
above  that  size  the  internal  collet  is  taken  out  by  back- 
ing the  ring  gear  with  the  wrench,  the  knurled  guard 
ring  is  removed,  and  the  closing  ring  screwed  upon  the 
thread  thus  exposed.  The  step  collet  is  now  inserted 
and  the  ring  gear  turned  forward  to  draw  it  to  place. 

Two  sizes  of  closing  rings  are  furnished  with  the 
chuck,  and  any  number  of  step  collets,  especially  fitted 
to  whatever  work  is  to  be  held,  may  be  used.  By  means 
of  the  larger  size  of  closing  ring  and  corresponding 
step  collet,  work  up  to  8 in.  in  diameter  may  be  held. 

Stevens  Cylinder  and  Piston-Ring  Gages 

Stevens  and  Co.,  375  Broadway,  New  York,  N.  Y., 
have  recently  placed  on  the  market  some  gages  for 
facilitating  repair  work  on  automotive  engines.  At  the 
left  of  the  accompanying  illustration  is  shown  a micro- 
gage used  in  measuring  the  size  of  cylinders.  The 
device  consists  of  one  fixed  pin  and  one  adjustable  pin 
mounted  in  a holder.  It  is  supplied  in  standard  sizes  to 
fit  the  size  of  cylinder  to  be  measured. 

The  combined  length  of  the  two  pins  equals  the  stand- 
ard diameter  of  the  cylinder.  In  order  to  measure  an 
over-size,  a thickness  gage  can  be  inserted  between  the 
two  pins.  In  this  way,  the  oversize  can  be  accurately 
determined.  The  tool  is  of  particular  use  when  fitting 
new  pistons  or  new  rings  in  the  cylinder.  It  can  be 
furnished  with  pins  of  the  length  desired,  and  with  a 
thickness  gage. 

The  ring  gage  shown  at  the  right  is  intended  for 
use  when  fitting  piston  rings,  so  that  the  fitting  work 
can  be  done  at  the  bench  without  the  necessity  of  fitting 
directly  to  the  cylinder  block.  First,  one  ring  is  fitted 
to  the  engine  cylinder.  This  ring  is  then  placed  in  the 
ring  gage,  and  the  opening  measured  by  a thickness 
gage.  By  duplicating  the  measurement  for  all  of  the 
rings,  correct  fits  can  be  obtained. 

One  side  of  the  bore  of  the  gage  is  chamfered  slightly, 


STEVENS  CYLINDER  MICRO-GAO  E AND  RISTON- 
RING  GAGE 


so  that  the  rings  can  be  easily  inserted.  The  slot 
enables  testing  with  the  thickness  gage.  The  device 
can  be  furnished  in  standard  sizes  and  over-sizes  to  fit 
any  make  of  car. 
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LeBlond  11 -Inch  Heavy-Duty  Rapid 
Production  Lathe 

An  11-in.  lathe  for  heavy-duty  and  large  production 
where  quick  manipulation  is  required  has  recently 
been  brought  out  by  the  R.  K.  LeBlond  Machine  Tool 
Co.,  Cincinnati,  Ohio.  The  lathe  is  similar  in  most 
respects  to  the  larger  heavy-duty  LeBlond  lathes. 

The  headstock  is  of  the  selective-speed  type,  and  pro- 
vides six  speed  changes  from  50  to  250  r.p.m.  by  means 
of  sliding  gears.  The  constant-speed  driving  pulley  is 
12  in.  in  diameter,  and  is  driven  by  means  of  a 3-in. 
belt.  A multiple-disk  automobile  type  of  clutch  is  used 
that  runs  continuously  in  oil  supplied  from  the  same 
source  that  floods  the  gears  and  bearings.  The  speeds 
are  controlled  by  two  change  levers.  The  starting  and 
stopping  lever  applies  a friction  brake  on  the  spindle 
when  the  driving  clutch  is  released,  so  as  to  prevent 
coasting.  The  driving  pulley  is  carried  on  a bushing, 
so  that  the  belt  pull  is  relieved  from  the  drive  shaft. 

The  gears  are  made  of  nickel  steel,  and  have  stub- 
form  teeth.  The  sliding  gears  are  mounted  on  high- 
carbon-steel  shafts  fitted  with  four  keyways,  which  are 
broached  from  the  solid  in  the  gears.  The  spindle  runs 
in  tapered  babbitt-lined  bronze  bearings  adjustable  for 
wear,  and  it  is  provided  with  ball  thrust  bearings.  The 
entire  driving  mechanism  is  inclosed  in  an  oil-tight 
casting.  The  large  hole  in  the  spindle  permits  of  pass- 
ing work  through  it,  and  mounting  draw-in  or  expan- 
sion chucks. 

The  bed  is  very  deep  in  section  and  strongly  braced. 
The  carriage  is  long,  and  has  a bearing  for  its  entire 
length  on  the  bed.  The  apron  is  of  rectangular  box 
form,  cast  in  one  piece.  Both  feed  motions  are  operated 
by  a single  clutch,  and  are  so  arranged  that  only  one 
feed  can  be  in  operation  at  a time.  A plain  block  rest 


FIG.  1— LB  BLOND  11-IN.  RAPID  PRODUCTION  LATHE 


and  toolpost  are  ordinarily  provided,  although  a turret 
toolpost  can  be  furnished. 

The  feed  box  is  of  the  automobile  change-gear  type, 
and  provides  nine  feeds  from  0.008  to  0.092  in.  per 
revolution.  All  gears  are  made  of  heat-treated  alloy  steel. 
Two  levers  control  the  changing  of  the  gears.  The 
bottom  lever  compounds  the  feeds  obtainable  with  the 
top  lever,  so  that  quick  change  from  roughing  to  finish- 


ing feed  is  provided.  The  feed  box  is  driven  directly 
from  the  spindle  by  means  of  a roller  sprocket  chain 
adjustable  for  tension. 

The  tailstock  is  arranged  to  move  and  clamp  the 
spindle  by  a single  movement  of  the  operating  handle. 
The  spindle  has  a travel  of  24  in.  When  work  is  being 
placed  in  the  machine,  the  center  can  be  brought  in 
contact  at  the  desired  pressure  by  pushing  the  lever, 
and  further  movement  clamps  the  spindle. 

A facing  attachment  can  be  supplied.  It  enables  fac- 
ing and  turning  simultaneously,  so  that  the  lathe  is 
converted  into  a semi-automatic  machine  that  can  handle 
many  small  jobs.  The  rear  view  of  the  machine  in 
Fig.  2 shows  how  the  facing  attachment  can  be  mounted 


FIG.  2— REAR  VIEW  OF  LE  BLOND  LATHE  SHOWING 
FACING  ATTACHMENT 


on  a bracket  bolted  to  the  planed  pad  on  the  bed.  The 
cast-iron  form  plate  travels  with  the  carriage,  and  is 
easily  replaceable  with  one  having  the  desired  degree 
of  taper,  so  as  to  vary  the  ratio  of  feed  between  the 
carriage  and  the  facing  slide. 

The  roller  on  the  facing  attachment  engages  this 
form  plate  and  transmits  the  motion  through  a rack 
and  a pinion  to  the  facing  slide,  which  is  fed  toward 
the  center  of  the  lathe  on  broad  dovetailed  ways.  As 
the  carriage  is  brought  back  along  the  bed  to  the  start- 
ing position,  the  facing  attachment  is  returned  auto- 
matically by  the  weight.  The  multiple  toolblock  can  be 
supplied  to  suit  the  work  being  performed. 

The  machine  has  a capacity  to  turn  diameters  up  to 
183  in.,  and  lengths  up  to  184  in.  The  bed  length  is 
4 ft.  The  machine  weighs  1,050  lb.  net  when  equipped 
with  a facing  attachment,  and  1,340  lb.  when  packed  for 
shipment. 

Norton  6 x 10  x 36-In.  Surface  Grinding 
Machine 

The  surface  grinding  machine  illustrated  herewith 
is  a recent  addition  to  the  line  of  open-side  surface 
grinding  machines  made  by  the  Norton  Co.  of  Wor- 
cester, Mass.  The  machine  is  intended  for  high  pro 
duction  with  great  precision.  The  finished  surface  of 
the  table  is  6 x 36  in.,  and  work  84  in.  wide  may  be 
ground.  The  height  from  the  table  to  the  lower  side 
of  a 10-in.  wheel  is  103  inches. 
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NORTON  6 x 10  X 36-IN.  SURFACE  GRINDING  MACHINE 


The  chief  feature  of  the  machine  is  the  improved 
spindle  construction,  as  flood  lubrication  and  thumb- 
screw adjustments  for  both  radial  and  end  thrust  are 
provided.  The  thrust  is  taken  by  a hardened  steel 
flange  running  between  bronze  washers.  A standard 
grinding  wheel  10  x 3 in.  in  size,  with  a 3-in.  bore  and 
held  between  51-in.  flanges  is  used.  The  wheel  spindle 
runs  at  1,342  r.p.m,  and  is  driven  by  a 4-in.  belt.  The 
main  drive  shaft  runs  at  815  r.p.m.  and  is  driven  by  a 
5-in.  belt  from  a 15-hp.  motor  mounted  at  the  rear. 

The  table  runs  at  a speed  of  80 1 ft.  per  minute.  The 
hand  traverse  mechanism  engages  automatically  when 
the  power  traverse  is  disengaged.  The  cross-slide  has 
two  hand-operated  feeds  with  a ratio  of  1 to  38  between 
them.  The  vertical  feed  of  the  wheel  can  be  power 
operated,  and  gives  a feed  of  0.00025  in.  for  each  grad- 
uation on  the  index  wheel. 

The  grinding  lubricant  is  contained  in  a portable 
tank  at  the  rear  of  the  machine.  This  tank  can  be 
easily  removed  and  cleaned  in  a few  moments  without 
seriously  interrupting  the  operation  of  the  machine. 
The  machine  is  6 ft.  3 in.  in  height,  and  requires  10  ft. 
8 in.  x 5 ft.  3 in.  floor  space,  including  the  extreme  over- 
hang of  the  table.  The  weight  is  6,500  pounds. 

“Quikbak”  Drill  Gage  and  Holder 

Harry  Faltermayer,  1615  Sansom  St.,  Philadelphia, 
Pa.,  has  recently  placed  on  the  market  the  “Quikbak” 
gage  and  holder  for  twist  drills.  As  can  be  seen  in  the 
accompanying  illustration,  the  device  is  provided  with 
holes  in  which  the  drills  can  be  held  vertically,  and 


also  with  a tapered  slot  or  V for  measuring  their 
size.  The  base  is  made  of  cast  iron,  although  the  V 
is  formed  by  hardened  and  ground  steel  strips  rigidly 
mounted  in  the  base.  An  etched  brass  plate,  having 
raised  markings,  forms  the  cover  plate. 

Since  drills  designated  by  wire  gage  sizes  are  uni- 
form in  diameter  throughout  the  entire  length,  the 
V-gage  can  be  employed  to  quickly  determine  their 
size.  The  shank  is  merely  inserted  in  the  slot  and 
then  moved  down  as  far  as  possible  toward  the  small 
end  of  the  V.  The  guide  line  at  the  point  where  the 
drill  stops  leads  to  the  proper  hole  for  the  drill.  Each 
hole  is  marked  with  both  its  gage  number  and  size  in 
decimals  of  an  inch. 

On  the  front  side  of  the  slot  is  a scale  graduated  in 
thousandths  of  an  inch  on  which  the  diameter  of  the  part 
inserted  in  the  V can  be  read.  Thus  the  gage  can  be 
used  for  quickly  and  easily  determining  the  exact  size 
of  drill  rod  and  round  pieces,  without  the  use  of  a 
micrometer.  A bench  space  of  13  £ x 3i  in.  is  required. 

Forbes  & Myers  Grinder  With 
Flat-Front  Motor 

A small  bench  grinder,  designated  as  Model  76,  and 
providing  clearance  for  the  work  in  an  unusual  manner, 
has  recently  been  placed  on  the  market  by  Forbes  & 
Myers,  172  Union  St.,  Worcester,  Mass.  As  shown  in 
the  accompanying  illustration,  the  front  of  the  motor 
frame  is  flat.  This  construction  is  obtained  by  using 
a squirrel-cage  induction  motor  having  windings  on  the 
back  side  of  the  stator  only.  The  windings  are  compen- 
sated, so  as  to  avoid  undue  heating  and  to  provide  satis- 
factory starting  qualities. 

When  6-in.  wheels  are  used,  they  project  1J  in.  fur- 
ther forward  than  the  front  of  the  motor,  thus  making 
it  possible  to  wear  down  three-fourths  of  the  abrasive 


FORBES  & MYERS  GRINDER  WITH  FLAT-FRONT  MOTOR 

before  the  wheel  is  even  with  the  front  of  the  motor. 
The  motor  has  i hp.,  and  can  be  operated  on  either 
two-  or  three-phase,  60-cycle  current  of  110,  220,  440 
or  550  volts,  to  suit  the  conditions.  The  speed  is  ordi- 
narily 3,600  revolutions  per  minute. 

Guards  are  provided  for  the  wheels.  Flat,  steel  tool- 
rests  adjustable  in  two  directions  are 
mounted  on  the  front  of  the  machine.  The 
wheel  flanges  are  21  in.  in  diameter  and  bear 
on  the  outer  edges  only.  The  spindle  is  I in. 
in  diameter  and  runs  in  Norma  ball  bearings 
The  height  of  the  spindle  above  the 
bench  is  4}  in.,  or  a stand  can  be  fur- 
nished to  make  the  spindle  40  in.  above  the 
floor.  The  weight  of  the  bench-type  machine 
r is  35  lb. ; with  the  stand  140  pounds. 
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M.  S.  O.  Automatic  Internal  Cylinder 
Grinding  Machine 

The  accompanying  illustration  shows  the  M.S.O.  auto- 
matic internal  cylinder  grinding  machine  that  is  being 
introduced  into  this  country  from  Europe  by  Marburg 
Bros.,  Inc.,  90  West  St.,  New  York,  N.  Y.  This  ma- 
chine, designated  as  Type  FX-10,  differs  from  the 
grinding  machines  ordinarily  made  in  this  country  not 
only  in  the  large  range  of  sizes  in  which  it  is  built, 
but  also  in  the  arrangement  of  the  grinding  head  and 
work  table. 

In  most  small  cylinder  grinding  machines,  the  grind- 
ing head  remains  stationary  while  the  work  table  is 


moved  back  and  forth  automatically.  In  the  machine 
here  shown,  however,  the  work  remains  stationary 
while  the  grinding  head  is  reciprocated.  The  operation 
is  entirely  automatic.  The  machine  is  regularly  built 
in  seven  sizes,  suitable  for  grinding  cylinders  of  from 
1 or  2 in.  up  to  about  32  in.  in  diameter  and  of  lengths 
up  to  about  80  in.  The  construction  is  very  rigid,  and 
a high  degree  of  accuracy  in  performance  is  guaranteed. 

The  grinding  head  slides  on  the  heavy  bed,  and  is 
moved  longitudinally  by  automatic  feed,  while  the  oper- 
ating speed  is  changed  by  means  of  cone  pulleys.  The 
automatic  reversal  is  adjustable  as  to  position,  and 
takes  place  without  shock.  The  automatic  movements 
can  be  quickly  released,  so  that  the  head  can  be  moved 
freely  by  hand.  All  bearings  and  operating  surfaces 
are  liberally  proportioned  and  run  in  oil. 

The  grinding  spindle  both  rotates  around  its  own  axis 
and  revolves  about  another  axis  parallel  to  its  own. 
The  eccentricity  or  distance  between  the  axes  is  adjust- 
able automatically  or  by  hand.  A scale  and  stop  are 
provided  for  aiding  the  adjustment. 

Interchangeable  grinding  spindles  and  spindle  arms 
are  furnished  with  each  machine,  in  order  to  accom- 
modate a large  range  of  cylinder  diameters.  The 
grinding  spindle  runs  in  bronze  bushings  and  ball  bear- 
ings. The  grinding  wheel  is  held  between  two  flanges 
which  are  centered  on  the  grinding  spindle  by  means  of 
conical  holes  fitting  a conical  extension  of  the  spindle. 
The  grinding  spindle  is  driven  by  means  of  inter- 
mediate pulleys  which  follow  the  eccentric  motion  of 
the  spindle.  Overhanging  parts  which  might  interfere 
with  the  accuracy  of  the  grinding  operation  are  not 
employed. 

To  make  the  work  table  absolutely  true,  it  is  finished 
by  grinding  after  mounting  on  the  machine.  It  is 
accurately  adjustable,  both  vertically  and  laterally.  Its 
stationary  position  during  cutting  aids  in  obtaining 
accuracy  on  the  work. 


For  the  removal  of  grinding  dust,  an  exhaust  fan  and 
flexible  hose  with  suitable  attachments  are  furnished 
with  each  machine.  This  thorough  removal  of  the  dust 
insures  a better  finish,  and  in  addition  protects  nearby 
parts  of  the  machine  and  also  the  operator.  The  ex- 
haust air  is  taken  to  a coke  filter,  where  the  dust  is 
retained. 

The  larger  sizes  of  the  machine  are  intended  for 
use  on  cylinders  of  steam  engines  and  such  machines. 
It  is  stated  that  the  results  obtained  on  large  cylin- 
ders are  comparable  in  excellence  to  those  obtained 
when  grinding  automotive  cylinders.  In  order  to  give 
.an  idea  of  the  wide  range  of  sizes  of  the  machine,  a 
few  specifications  of  the  Nos.  2 and  7 sizes  will  be  in- 
teresting. The  maximum  grinding 
diameters  are  7 and  314  in.,  respec- 
tively, and  the  maximum  lengths  of 
the  ground  surfaces  15f  and  78  in. 
The  work  table  sizes  are  171  x 21  i in. 
and  78  x 118  in.  respectively.  The 
maximum  movements  of  the  grinding 
heads  are  334  and  106  in.,  and  lateral 
adjustment  of  the  table  151  in.  for 
both  sizes. 

The  heights  of  the  grinding  spindles 
above  the  floor  are  39  § and  54  in.,  and 
the  floor  space  44  x 9 ft.  and  13  x 314 
ft.  Horsepower  required,  4 and  25, 
respectively.  The  net  weights  are 
3,750  and  70,000  lb.,  and  the  weights 
boxed,  4,200  and  75,000  lb.  The  countershafts  weigh 
200  and  1,100  lb.  additional.  The  illustration  shows 
Size  5,  which  grinds  cylinders  up  to  12  in.  in  diameter 
and  44  in.  long. 

Milliken  11-Inch  Slide  Rest 

An  11-in.  slide  rest  for  lathe  use  has  just  been 
brought  out  by  the  Milliken  Machine  Co.,  West  Newton, 
Mass.  The  maker  calls  attention  especially  to  the 
method  of  securing  the  rest  to  the  base,  as  the  rest  can 
be  swiveled  or  held  firmly  in  position.  A tapered  hub  on 
the  rest  fits  in  a tapered  hole  in  the  base,  and  a sliding 


MILLIKEN  11-IN.  SLIDE  REST 


segment  is  clamped  by  means  of  the  two  collar  screws 
shown  in  the  accompanying  illustration. 

The  feed  screws  have  10-pitch  square  threads.  The 
swivel  is  graduated,  and  a standard  toolpost  is  provided. 
All  bearing  surfaces  are  scraped,  and  the  rest  is  finished 
all  over.  A lateral  travel  of  54  in.  is  provided;  also  a 
cross  travel  of  24  inches. 
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Motor-on-Arm  Drive  for  Morris  Radial 
Drilling  Machine 

The  accompanying  illustration  shows  a arive  arrange- 
ment with  the  motor  mounted  on  an  extension  at  the 
back  of  the  swinging  arm,  that  has  recently  been  ap- 
plied by  the  Morris  Machine  Tool  Co.,  Court  and 
Harriett  Sts.,  Cincinnati,  Ohio,  to  its  radial  drilling 
machines. 

The  location  of  the  motor  serves  to  balance  the  weight 
of  the  arm  carrying  the  head.  It  is  thus  easier  to  raise 
and  lower  the  arm  on  the  column,  so  that  the  head  can 
be  positioned  more  rapidly  than  when  it  is  not  balanced. 
The  elevating  mechanism  is  mounted  as  a unit  on  the 
back  of  the  arm  near  the  motor  drive  gears,  and  is  in 


MORRIS  RADIAL  DRILLING  MACHINE  WITH  DRIVING 
MOTOR  MOUNTED  ON  EXTENSION  OP  ARM 


operation  only  when  the  arm  is  being  raised  or  lowered. 

The  vertical  screw  is  stationary.  The  revolving  unit 
is  bronze  and  mounted  on  ball  thrust  bearings  that  can 
easily  carry  the  weight  of  the  arm,  motor  and  other 
parts.  A safety  mechanism  is  provided  to  disengage 
the  clutch  when  the  arm  has  reached  the  upper  and 
lower  limits  of  the  travel.  The  controller  is  mounted 
below  the  motor  within  easy  reach  of  the  operator. 

A 34-hp.  motor  is  required  to  drive  the  machine  here 
shown,  which  is  of  the  4-  and  44-ft.  size.  The  head  is  of 
the  same  style  as  on  the  standard  drilling  machine,  and 
has  spindle  speeds  of  26  to  450  r.p.m.  The  back  gears 
and  clutches  are  nickel  steel. 

Coats  Bench-Type  Belt  Grinder 

A bench-type  belt  grinder  for  finishing  flat  surfaces 
on  small  metal  parts  and  castings  has  recently  been 
placed  on  the  market  by  the  Coats  Machine  Tool  Co., 
Inc.,  110  West  40th  St.,  New  York,  N.  Y. 

The  machine  carries  a jointless  woven  belt  or  band 
of  abrasive  material  4 in.  wide  and  36  in.  long  that 
travels  over  a flat  table  10  x 54  in.  in  size.  The  grinder 
is  more  suitable  to  certain  work  than  a disk  grinder, 
as  the  speed  of  the  entire  abrasive  belt  is  uniform  and 
a greater  surface  is  available.  The  bands  wear  evenly 
and  can  be  easily  replaced.  For  tensioning  the  belt, 


no  jockey  pulley  is  provided ; but  a positive  motion  of  the 
front  band  pulley  is  obtained  by  means  of  two  nuts. 

The  bearings  are  long  and  are  guarded  to  make  them 
aust-proof.  They  are  fitted  with  screw-down  lubri- 
cators. The  main  shaft  runs  in  an  oil-retaining  bushing 
63  in.  long,  which  extends  to  the  center  of  the  driving 
pulley.  The  loose  pulley  is  reduced  in  diameter,  so  that 
the  strain  on  the  driving  belt  is  released  when  the 
machine  is  not  running.  It  does  not  run  on  the  spindle 


COATS  BENCH-TYPE  BELT  GRINDER 


of  the  machine,  but  on  a cast-iron  sleeve  extending 
from  the  base  castings.  The  pulleys  are  54  in.  in  diam- 
eter and  are  driven  by  a 14-in.  belt,  the  speed  ordinarily 
being  from  500  to  1,000  r.p.m.  A detachable,  graduated 
rest  or  back-stop  for  the  work  is  provided  that 
can  be  swung  through  45  deg.  to  either  side.  The 
approximate  net  weight  of  the  machine  is  60  pounds. 

Stevens  Piston  Aligning  Gage 

The  accompanying  illustration  shows  a gage  for  use 
in  aligning  automotive  pistons  on  their  connecting  rods. 
The  device  was  recently  brought  out  by  Stevens  and 
Co.,  375  Broadway,  New  York,  N.  Y. 

The  device  is  intended  for  mounting  on  a bench.  Any 
twist  or  bend  in  the  connecting  rod  can  be  detected  by 
fitting  the  large  end  of  the  rod  on  the  arbor  and 
placing  the  piston  against  either  the  edge  or  the  flat 
side  of  the  vertical 
straightedge.  Deviation 
from  the  true  position 
can  be  detected  by 
the  eye. 

The  device  serves 
also  for  trial  fitting  the 
connecting- rod  bearings 
on  the  crankshaft.  It 
is  not  necessary  to  do 
the  fitting  at  the  motor 
itself,  so  that  the  work 
can  be  done  at  the  bench. 

Arbors  can  be  fur- 
nished for  any  size  of 
bearing  required.  They 
weigh  from  6 to  8 lb., 
depending  on  the  size. 

The  gage  itself  is  19 
in.  in  height  and  weighs 
19  pounds. 
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Newton  30-In.  Continuous  Milling  Machine 

A continuous  milling  machine  of  the  rotary-table 
type  that  has  recently  been  placed  on  the  market  by  the 
Newton  Machine  Tool  Works,  Inc.,  of  Philadelphia,  Pa., 
is  shown  in  the  accompanying  illustration.  The  ma- 
chine is  ordinarily  equipped  with  two  spindles  mounted 
on  the  same  head,  although  it  can  be  supplied  with  but 
one  spindle  for  special  types  of  work.  The  tub  or  chip 


NEWTON  30-IN.  CONTINUOUS  MILLING  MACHINE 


guard  shown  around  the  table  is  for  use  when  coolant 
is  employed.  It  is,  of  course,  not  necessary  when  cast 
iron  is  being  machined. 

The  column  and  the  bed  of  the  machine  are  cast  in 
one  piece.  The  machine  can  be  driven  by  a single 
pulley,  or  by  a 7£-hp.  motor  running  at  1,200 
r.p.m.,  and  mounted  on  top  of  the  machine  so 
as  to  be  directly  connected. 

The  height  from  the  top  of  the  table  to  the 
faces  of  the  spindles  can  be  varied  from  4 to 
12  in.  The  maximum  distance  from  the  center 
of  the  spindle  to  the  center  of  the  table  is  18 
in.,  and  the  minimum  distance  is  8£  in.  when 
the  tub  is  mounted,  and  41  in.  without  the  tub. 

The  rotary  table  is  carried  on  a circular 
saddle,  so  that  its  distance  from  the  spindle 
can  be  easily  adjusted.  It  can  be  rigidly 
locked  in  place  after  it  has  been  located.  The 
saddle  contains  the  bearings  for  the  table,  and 
also  the  gears  by  which  the  table  is  rotated. 

The  table  is  held  in  double  bearings,  the  annu- 
lar bearing  being  282  in.  in  diameter.  It  has 
a solid  top  to  which  the  jigs  and  fixtures  for 
holding  the  work  can  be  bolted.  The  rotary 
feed  of  the  table  is  operated  through  a helical 
gear  24  in.  in  diameter,  driven  by  means  of  a 
worm  and  worm  wheel. 


Two  types  of  feed  motions  are  provided  for  the  table. 
The  first  one  is  continuous  and  used  for  ordinary  con- 
tinuous milling.  In  the  other,  an  intermittent  feed  and 
rapid  traverse  are  provided,  the  rapid  traverse  being 
10§  times  as  fast  as  the  feed  for  cutting.  It  is  used 
when  the  surfaces  to  be  machined  are  not  close  together, 
as  when  only  small  surfaces  are  to  be  finished  on  large 
pieces  of  work. 

The  clutch  used  for  engaging  and  disengaging  the 
feed  provides  a safety  device  to  prevent  breakage  of 
the  machine  in  case  of  jamming  or  over-loading.  The 
feeds  and  speeds  used  can  be  varied  by  means  of  remov- 
able change  gears.  The  spindles  have  No.  5 Morse 
tapers  in  the  ends  and  keyways  in  the  faces.  They  are 
driven  by  hardened  steel  gears  that  run  in  oil.  The 
quills  are  61  in.  in  diameter  and  have  2-in.  individual 
vertical  adjustments  for  setting  the  height  of  the 
cutters. 

The  slide  carrying  the  spindles  can  be  adjusted  to 
suit  the  height  of  the  work.  Cutters  up  to  10  in.  in 
diameter  can  be  employed.  The  centers  of  the  spindles 
are  13  in.  apart  and  10  in.  from  the  upright.  The 
overall  height  of  the  machine  is  8 ft.  The  machine 
without  the  coolant  tub  requires  a floor  space  of  74  x 
38  in.,  and  with  the  tub  81  x 54  inches. 

Norton  18  x 72-Inch  Aiitopart 
Regrinding  Machine 

The  accompanying  illustration  shows  an  18  x 72-in. 
size  of  the  autopart  regrinding  machine  that  is  made 
by  the  Norton  Co.  of  Worcester,  Mass.  This  machine 
provides  a greater  capacity  than  the  standard  18  x 
55-in.  machine,  so  that  it  is  applicable  to  a greater 
variety  of  work. 

In  order  to  fit  the  machine  to  general  use  a power- 
driven  table  traverse  mechanism  is  incorporated.  The 
machine  is  arranged  for  drive  by  belt  from  a lineshaft 
or  from  a motor  placed  in  the  rear  of  the  machine. 
The  machine  is  thus  self-contained.  It  can  be  adapted 
to  all  sorts  of  cylindrical  grinding. 

The  dimensions  of  the  wheelslide,  headstock,  foot- 
stock  and  other  principal  members  of  the  machine  are 
the  same  as  on  the  corresponding  parts  of  the  stand- 
ard 18  x 55-in.  autopart  regrinding  machine. 
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Newton  Radius  Link  Grinding  Machine 

A radius  grinding  machine  that  is  intended  partic- 
ularly for  finishing  the  reverse  links  and  blocks  used 
on  locomotives  has  recently  been  placed  on  the  market 
by  the  Newton  Machine  Tool  Works,  Inc.,  Philadelphia, 
Pa.  The  base  is  a box-type  casting,  to  the  front  of 
which  is  secured  the  radius  arm  support,  and  to  the 
back  the  column.  The  arrangement  of  the  parts,  par- 
ticularly of  the  radius  bar,  can  be  seen  in  the  accom- 
panying illustration.  This  bar  is  a tube  4 in.  in  diam- 
eter, and  has  its  outer  end  supported  on  a slide,  so 
that  the  length  of  the  radius  can  be  easily  adjusted  by 
means  of  a rack  and  pinion,  and  read  on  a scale  on  the 
slide.  The  radius  can  be  varied  from  18  to  100  inches. 

The  table  has  hand  adjustment  and  is  reciprocated 
automatically  by  the  use  of  dogs.  Three  speeds  are 
provided.  The  maximum  stroke  of  the  table  is  30  in., 
and  the  minimum  2 in.  There  is  a dwell  at  the  end  of 
each  stroke,  so  as  to  give  time  for  operating  the  ver- 
tical feed.  Cast-iron  shields  prevent  the  bearings  from 


becoming  uncovered  at  the  ends  of  the  stroke.  The 
table  is  18  x 42  in.  in  size. 

The  spindle  head  is  adjustable  on  the  upright  tp 
suit  the  depth  of  cut  and  the  position  of  the  work. 
The  spindle  itself  is  carried  in  a quill  and  counter- 
weighted.  It  is  provided  with  both  hand  adjustment 
and  an  automatic  oscillating  motion  for  use  with  wide- 
face  wheels. 

The  drive  is  by  a 5-hp.  motor  running  at  1,200  r.p.m., 
or  a single-pulley  drive  can  be  employed.  The  spindle 
ordinarily  rotates  at  6,000  r.p.m.  Self-aligning  ball 
bearings  are  used  in  the  driving  mechanism. 

A device  for  truing  the  wheel  is  conveniently  mounted 
at  the  right  side  of  the  spindle.  The  vertical  motion  of 
the  spindle  slide  is  used,  so  that  the  operation  can 
be  quickly  performed.  The  diamond  holder  can  be 
readily  moved  out  of  position  when  not  in  use. 

The  spindle  runs  on  ball  bearings,  and  the  driving 
pulley  is  carried  on  separate  bearings,  so  that  there  is 
no  belt  pull  directly  on  the  spindle.  The  quill  has  3 in. 
adjustment  in  the  slide.  The  distance  from  the  center 
of  the  spindle  to  the  column  can  be  varied  from  7 to  13 
in.  The  height  of  the  spindle  flange  to  the  table  is 
7 in.  as  a minimum,  and  18S  in.  as  a maximum.  The 
floor  space  occupied  by  the  machine  is  14  ft.  3 in.  x 9 ft. 
6 in.,  and  the  height  overall  is  6 ft.  7£  inches. 


Starrett  Pistol-Grip  Adjustable 
Hacksaw  Frame 

The  L.  S.  Starrett  Co.,  of  Athol,  Mass.,  has  just 
brought  out  the  pistol-grip  hacksaw  frame  No.  169 
that  is  shown  in  the  accompanying  illustration.  Con- 


STARRETT  PISTOL-GRIP  HACKSAW  FRAME 


stant  tension  is  maintained  by  springs  on  the  bolts 
holding  the  blade.  This  feature,  in  connection  with  the 
positive  adjustment  on  the  back,  enables  easy  and 

rapid  changing  of  the  blades. 
The  pawl  for  adjustment  is 
set  down  inside  the  frame  as 
low  as  possible. 

The  back  is  constructed  of 
steel  tubing  which  is  strong 
enough  to  prevent  buckling. 
All  steel  parts  are  nickel 
plated.  The  blade  may  be 
set  to  cut  in  any  one  of  four 
directions  by  turning  the 
wing  nut.  It  is  not  neces- 
sary to  remove  the  wing  nut 
entirely  in  order  to  turn 
the  saw. 

The  frame  has  a depth  of 
3|  in.  from  the  cutting  edge 
of  the  blade.  The  adjust- 
ment permits  the  use  of 
blades  from  8 to  12  in.  in 
length.  The  hard  rubber, 
checked  handle  provides  plenty  of  finger  room  and 
gives  a comfortable  grip  for  the  operator.  The  device 
is  well  balanced,  so  that  it  can  be  easily  and  rapidly 
operated. 


The  Importance  of  Timekeeping 

By  A.  W.  Brown 

In  some  industries,  iron  founding  for  example,  it  was 
almost  impossible  to  persuade  employees  to  record  the 
time  spent  on  piecework.  The  reason  for  such  record, 
however,  which  should  have  been  obvious,  was  eventu- 
ally brought  home  to  many  of  .the  employers  as  well 
as  the  workers. 

While  the  purchasing  power  of  a dollar  varies  from 
year  to  year — as  all  of  you  have  noticed — there  always 
will  be  just  sixty  minutes  in  an  hour.  If  only  money 
units  are  recorded,  they  will  be  useless  later  on  for 
correctly  estimating  the  cost  of  the  same  or  similar 
work.  But  if  the  hours  and  minutes  spent  on  a job 
for  one  year  are  recorded,  their  value  may  readily  be 
computed  at  the  new  time  rate,  if  the  rate  has  been 
changed. 

Timekeeping  on  all  kinds  of  work  also  facilitates  the 
correct  estimation  of  possible  delivery  time,  which  is 
often  of  prime  importance  in  making  out  orders. 
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Semi-Annual  Meeting  of  the  Society  of 
Automotive  Engineers 

White  Sulphur  Springs  Scene  of  Large  Gathering — Good  Technical  Program — 


Sports,  Dancing  and  Motion  Pictures 

AN  ENCOURAGING  feature  of  the  semi-annual 
meeting  of  the  Society  of  Automotive  Engineers 
-X.  A.  at  White  Sulphur  Springs  was  the  attendance, 
which  exceeded  committee  estimates  by  more  than 
twenty  per  cent.  Probably  the  time  of  year,  June  20 
to  24,  and  the  fact  that  White  Sulphur  is  about  equally 
distant  from  the  principal  automotive  centers  had 
something  to  do  with  it.  Most  of  the  old  guard  were 
on  hand,  as  usual,  and  many  members  brought  their 
wives  and  daughters. 

The  council  met  on  Monday  and  the  special  trains  from 
the  East  and  West  brought  in  the  members  on  Tuesday 
morning  in  plenty  of  time  for  the  opening  of  the 
Standards  Committee  meeting  at  ten  o’clock.  E.  A. 
Johnston,  chairman  of  that  committee,  presided  at  both 
morning  and  afternoon  sessions,  at  which  were  pre- 
sented reports  from  the  following  divisions:  Agricul- 
tural Power  Equipment,  Axle  and  Wheel,  Electrical 
Equipment,  Engine,  Iron  and  Steel,  Lighting,  Non- 
Ferrous  Metals,  Parts  and  Fittings,  Passenger-car 
Body,  Screw  Threads,  Springs  and  Stationary  Engines. 

Most  of  the  reports  were  approved,  both  by  the  com- 
mittee and  by  the  society  at  its  business  meeting  in 
the  evening,  but  some  few  were  amended  or  referred 
back  for  future  consideration.  Those  accepted  must  be 
approved  by  let+'~  ballot  of  the  whole  society. 

Numbering  Engines  and  Car3 

A feature  of  this  meeting,  of  interest  as  well  to 
manufacturers  of  other  kinds  of  machinery,  was  a re- 
port from  a sub-committee  on  methods  of  numbering 
engines  and  cars  so  that  obliteration  or  change  of  the 
numbers  would  be  impossible  without  easy  detection. 
The  committee  had  had  samples  made  up  to  test  sev-. 
eral  of  the  most  promising  suggestions,  but  admitted 
that  it  had  been  somewhat  taken  back  by  the  ease  with 
which  all  of  them  had  been  beaten  by  the  Underwriter’s 
Laboratories.  One  of  the  difficult  problems  to  be  con- 
sidered is  the  existence  of  some  ten  million  cars  now 
on  the  road,  numbered  by  all  sorts  of  haphazard  meth- 
ods, and  how  to  apply  any  new  system  to  them. 

In  connection  with  a recommendation  limiting  the 
clear  opening  of  the  crankcase  drain  to  J in.  discussion 
developed  which  brought  out  the  sense  of  the  meeting 
that  such  a move* would  be  an  incursion  into  the  field 
of  design,  which  would  be  a bad  precedent  and  possibly 
harmful  to  the  standardization  movement. 

Instead  of  the  usual  dry  formality  that  is  apt  to 
accompany  business  meetings,  this  one  was  marked  by 
a lively  interchange  of  opinion  on  qualifications  of  engi- 
neers and  requirements  for  admission  to  the  S.  A.  E. 
President  Bachman  made  an  excellent  address  in  which 
he  called  attention  to  the  advisability  of  opening  the 
roster  of  the  society  to  operation  and  maintenance  men 
as  well  as  to  designers  and  producers.  He  commented 
on  the  effect  of  the  business  depression  on  the  mem- 
bership and  on  the  income  of  the  society,  and  also  on 
the  industry  in  that  three  new  types  of  vehicle  had 
arisen  in  the  speed  wagon,  motor  bus  and  railroad - 


Feature  Entertainment  Arrangements 

motor  car.  In  closing  he  pointed  out  the  increasing 
seriousness  of  the  urban  traffic  problem  and  urged  that 
careful  thought  be  devoted  to  aiding  traffic  adminis- 
trators in  its  solution. 

A message  from  Secretary  of  Commerce  Hoover  offer- 
ing the  aid  of  his  Division  of  Simplified  Practice  to  the 
S.  A.  E.  in  securing  the  adoption  of  their  standards  was 
presented  by  R.  M.  Hudson  of  the  division.  It  was  re- 
ceived with  enthusiasm  by  those  members  of  the  Stand- 
ards Committee  who  heard  it. 

American  Spirit  Leads  the  World 

Mr.  Hudson  said:  “When  it  comes  to  sizing  up  a 
situation,  deciding  what  needs  to  be  done,  and  then 
doing  it,  we  Americans  like  to  believe  we  lead  the 
world.  As  a national  characteristic,  we  pride  ourselves 
on  our  ability  to  get  results,  and  to  get  action  when 
action  counts  most.  It’s  that  spirit,  or  ‘pep,’  which 
has  developed  our  industries,  broadened  our  markets, 
increased  our  national  wealth,  raised  our  standard  of 
living,  and  given  us  many  of  the  opportunities,  advan- 
tages, and  pleasures  of  the  present  day.  We’ve  been 
so  busy  pushing  ahead  we’ve  not  taken  time  to  look 
back,  nor  to  ‘check  up’ — consequently,  when  the  com- 
mittee from  the  Federated  American  Engineering 
Societies  presented  its  report  on  ‘Waste  in  Industry,’ 
it  gave  us  a jolt!  Prior  to  the  war  we  had  considered 
our  industries  highly  efficient,  and  so  they  were.  With 
their  automatic  machinery,  their  progressive  manufac- 
turing methods,  their  utilization  of  byproducts,  and 
all  the  other  illustrations  of  efficient  operation,  it 
seemed  as  though  the  maximum  advance  had  been  made. 
Then  the  World  War  forced  us  1:0  conserve  our  mate- 
rials, our  labor,  and  our  other  resources,  and  to  con- 
centrate our  energies  on  the  big  job  of  winning.  Under 
the  stress  of  war  conditions,  greater  advances  were 
made  in  industry.  Again  we  felt  we  had  reached  a 
maximum  of  achievement.  The  one  big  thing  brought 
out  by  the  engineers’  report  is  that  we  have  only  started, 
the  job  is  a long,  long,  way  from  being  finished!  The 
facts  revealed  in  the  assay  of  waste  serve  as  a founda- 
tion for  the  further  advancement  of  American  industry. 

“When  Herbert  Hoover  came  into  the  position  he  now 
occupies,  he  immediately  proceeded  to  get  action  in 
truly  characteristic  manner.  You  are  all  familiar  with 
his  activities  in  the  President’s  Unemployment  Confer- 
ence, the  study  of  business  cycles,  the  super-power 
project,  the  Colorado  River  development,  the  present 
coal  strike,  and  many  other  matters  of  current  interest. 
They  all  bear  on  his  one  great  aim  which  combines 
the  elimination  of  waste  in  industry,  the  preservation 
of  the  high  standards  of  American  living,  and  the 
maintenance  of  that  great  principle  of  American  indi- 
vidualism. 

“His  secondary  objective  is  that  the  Department  of 
Commerce  shall  be  the  worthy  servant  and  repre- 
sentative of  American  business,  and  a true  interpreter 
of  industries’  needs.  The  entire  organization  of  his 
department  has  been  revamped  and  changed  until  it  is 
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now  rapidly  taking  form  as  a great  'service-rendering* 
body  whose  value  to  American  business  men  is  becom- 
ing increasingly  evident.  Our  Bureau  of  Foreign  and 
Domestic  Commerce  is  helping  to  broaden  the  markets 
for  our  goods;  our  Bureau  of  the  Census  has  developed 
a statistical  service  carrying  live  information  on  the 
trends  of  current  business  to  executives,  who  in  turn, 
are  regulating  the  activities  of  their  individual  enter- 
prises in  accord  with  the  relative  opportunities  shown. 
Our  Bureau  of  Standards  is  co-operating  with  many 
industries  in  highly  technical  research  work,  leading 
to  the  solution  of  important  scientific  problems. 

“In  the  Division  of  Simplified  Commercial  Practice 
(so-called  because  we  feel  it  has  a more  psychological 
approach  to  the  lay  mind  than  does  the  word  ‘stand- 
ardization’), we  are  co-operating  with  many  industries 
in  the  establishment  of  those  elementary  standardiza- 
tions of  nomenclature,  grade,  and  size  which  make  for 
greater  economy  in  production,  distribution,  use,  and 
maintenance  of  our  common  commodities.  You  may 
consider,  if  you  wish,  that  we  are  carrying  on  those 
eliminations  of  excess  variety,  and  simplifications  of 
process,  inaugurated  by  the  conservation  division  of  the 
War  Industries  Board.  Many  of  you  had  a part  in 
that  work,  and  will  recall  how,  at  first,  it  seemed  there 
would  be  a stoppage  of  all  progress,  and  a suppression 
of  all  individuality  in  design,  and  style,  if  manufac- 
turers of  a specific  line  were  forced  to  reduce  the 
varieties  in  their  products.  But  when  the  representa- 
tives of  the  industry  met  with  those  of  the  Government, 
and  the  necessity  for  the  maximum  concentration  of 
our  resources  was  demonstrated,  ‘excess  variety’  be- 
came a target  for  concerted  action.  There  resulted 
many  eliminations  in  agricultural  implements,  horse- 
drawn  vehicles,  road-making  machinery,  bicycles, 
stoves,  furniture,  refrigerators,  garments,  shoes,  and 
101  other  articles  of  every-day  usage.  The  most 
skeptical  among  the  manufacturers,  distributors,  and 
even  consumers,  found  that  the  resulting  advantages  to 
them  were  greater  than  they  realized  were  possible. 
They  all  gained,  in  relative  degrees. 

“When  the  armistice  was  signed,  a sufficient  com- 
munity of  interest  had  sprung  up  among  manufacturers 
to  warrant  further  efforts  toward  simplification.  The 
United  States  Chamber  of  Commerce,  through  its 
Fabricated  Production  Department,  has  been,  and  is 
now,  devoting  its  energies  to  educational  work  designed 
to  increase  the  appreciation  of  the  American  public  for 
the  real  values  of  standardization. 

Progress  of  Simplification 

“Recently  Secretary  Hoover  requested  the  American 
Engineering  Standards  Committee  to  canvass  the  vari- 
ous technical  bodies  for  their  suggestions  as  to  what 
simplification  in  manufactured  products  is  most  needed 
and  most  desired.  In  this  way,  every  industry  will  be 
reached,  and  the  summary  report  of  industry  to  the 
Secretary  (by  way  of  the  American  Engineering  Stand- 
ards Committee)  will  be  acted  on  by,  and  through,  our 
Division  of  Simplified  Practice.  We  are  now  in  contact 
with  over  seventy-five  industries,  through  their  trade 
associations.  We  have  completed  certain  simplifications 
in  some  of  them;  surveys  are  under  way  in  others; 
and  committees  are  being  formed,  or  considered,  in  still 
others  for  the  purpose  of  working  out  those  simplifica- 
tions, which  each  industry  as  a unit  regards  as  of 
greatest  advantage  to  it.  It  is  entirely  a voluitary 
matter  on  the  part  of  industry;  there  is  nothing  of 


government  dictation,  regulation,  or  supervision  in  it. 
We’re  here  to  help  those  who  want  us  to  help  them! 
We  make  no  claim  of  technical  knowledge  in  the  specific 
industry  with  which  we  may  be  working  at  the  time, 
but  we  do  have  resources,  contacts,  and  connections, 
which  enable  the  Department  of  Commerce  to  render 
some  highly  effective  assistance,  when  it  is  asked  to 
do  so.  Our  division  is  mainly  a co-ordinating  unit. 

“We  seek  to  bring  together  the  commercial  and  the 
technical  groups  interested  in  a certain  elimination,  or 
simplification,  and  then,  when  a unanimous  recom- 
mendation has  been  produced,  the  Department  of  Com- 
merce adopts  it,  and  publishes  it  as  its  own.  These 
‘Simplified  Practice  Recommendations,’  which  recog- 
nize the  several  elements  contributing  to  their  devel- 
opment, are  broadcast  in  pamphlet  form.  It  is  expected 
that,  through  their  wide  distribution,  and  through 
follow-up  of  the  application  of  these  recommendations 
to  commercial  practice,  there  will  be  obtained  a much 
greater  support  and  adoption  of  the  best  thought  and 
practice  of  the  industry. 

Continue  Standardization 

“As  for  the  exact  application  of  our  service  to  the 
automotive  industry.  Secretary  Hoover  has  a high  re- 
gard for  the  pioneer  work  done  by  the  S.  A.  E.  in 
educating  the  automotive  manufacturers,  also  the  dis- 
tributors and  users  of  their  products,  to  their  present 
high  regard  for  standardization.  He  is,  however,  look- 
ing to  your  society  to  continue  your  efforts  beyond  the 
technical  and  commercial  advantages  into  the  economic 
phases  of  the  subject.  Not  only  is  the  broader  applica- 
tion of  the  principle  of  paramount  importance  in  the 
restoration  of  prosperity  and  the  solution  of  many  of 
our  current  domestic  problems,  but  it  is  vital  to  the 
successful  meeting  of  foreign  competition.  Many  for- 
eign countries  are  carrying  on  standardization  activ- 
ities, and  these,  coupled  with  the  low  wage  of  native 
labor,  and  its  willingness  to  work  long  hours,  mean 
American  business  men  should  act  quickly  to  eliminate 
waste,  adopt  and  apply  standards,  and  in  the  broadest 
sense  possible,  conserve  their  resources  to  the  end  that 
this  country  can  maintain  its  position.” 

On  Wednesday  morning  two  simultaneous  sessions 
were  held,  a motorbus  and  an  aeronautic  session.  The 
relative  interest  in  the  two  topics  was  shown  by  the 
very  small  attendance  at  the  aeronautic  session.  Some 
unusually  interesting  army  motion  pictures  were  shown 
at  the  end  of  this  session.  They  served  to  attract 
about  five  times  as  many  members  as  did  the  excellent 
papers  presented. 

J.  V.  Whitbeck  presided  at  this  session.  The  speakers 
and  their  subjects  included:  “Overhead  Camshaft  Pas- 
senger-Car Engines,”  by  P.  M.  Heldt  ;•  “A  New  System 
of  Spring  Suspension  for  Automotive  Vehicles,”  by  H. 
M.  Crane;  “The  Automotive  Engineer  and  Our  Service 
Problems,”  by  F.  A.  Bonham. 

The  Thursday  session  was  devoted  to  research.  Con- 
siderable interest  attached  to  the  report  of  Dr.  H.  C. 
Dickinson,  research  director  of  the  S.  A.  E.,  as  he  made 
several  very  plain  statements.  Passenger  cars  were  dis- 
cussed on  Friday,  and  fuel  and  engines  on  Saturday. 

At  the  fuel  and  engine  session  the  papers  presented 
were:  “The  Hot-Spot  Method  of  Fuel  Preparation,”  by 
F.  C.  Mock  and  M.  E.  Chandler ; “Detonation  Character- 
istics of  Some  Blended  Motor  Fuels,”  by  Thomas  Midg- 
ley,  Jr.  and  T.  A.  Boyd;  “Oil  Pumping,”  by  G.  A.  Round; 
and  “Oil  Consumption,”  by*  A.  A.  Bull. 
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News  Section 


Freight  Loadings  and 
Repairs 


Joint  Committee  to  Consider 
Automotive  Standards 


Engineering  Educators  Plan 
Greater  Activity 


Loading  of  revenue  freight  during 
the  week  which  ended  on  June  10  totaled 
846,002  cars,  compared  with  760,645 
cars  during  the  previous  week,  or  an 
increase  of  95,357  cars,  according  to  re- 
ports just  received  from  the  railroads 
of  the  United  States  by  the  Car  Service 
Division  of  the  American  Railway 
Association.  This  increase  was  largely 
due  to  the  fact  that  the  previous  week 
included  the  Decoration  Day  holiday. 
There  was  an  increase,  however,  of  24,- 
871  cars  compared  with  the  week  before 
the  holiday.  The  loading  for  the  week 
of  June  10  also  came  within  33  cars  of 
the  largest  loading  for  any  week  this 
year  preceding  the  coal  strike. 

Compared  with  the  corresponding 
week  last  year,  there  was  an  increase 
of  58,719  cars,  but  compared  with  the 
corresponding  week  in  1920,  the  total 
for  the  week  of  June  10  represented 
a decrease  of  84,974  cars. 

Freight  cars  idle  on  American  rail- 
roads because  of  business  conditions 
on  June  8 totaled  465,837  as  compared 
with  480,266  on  May  31,  or  a decrease 
of  14,429  cars. 

Of  the  total,  284,189  were  surplus 
freight  cars,  while  the  remaining  181,- 
648  were  freight  cars  in  bad  order  in 
excess  of  the  normal  number  unfit  for 
service. 

Of  the  2,273,924  freight  cars  on  line, 
reports ‘showed  340,822  or  15  per  cent 
to  be  in  need  of  repairs  compared  with 
334,108  or  14.7  per  cent  on  May  15,  an 
increase  of  6,714.  Allowing  7 per  cent 
as  representing  the  normal  number  in 
need  of  repairs  would  leave  181,648  as 
the  number  in  bad  order  and  idle  be- 
cause of  business  conditions. 


Southern  Metal  Trades 
Holds  Convention 

The  fifth  annual  convention  of  the 
Southern  Metal  Trades  Association, 
was  held  at  Savannah,  Ga.,  June  19  to 
20,  with  a large  attendance  of  members 
from  every  southern  state.  Despite  the 
unfavorable  conditions  prevailing  for 
the  past  year  and  a half,  the  consensus 
of  opinion  among  the  delegates  seemed 
to  be  that  the  industry  had  weathered 
the  storm  of  business  depression  in  a 
manner  most  satisfactory.  That  the 
turning  point  is  now  at  hand  and  that 
business  is  rapidly  on  the  upward 
grade,  was  the  general  feeling  of  those 
present.  By  the  end  of  the  present 
year  as  compared  with  pre-war  times, 
a majority  of  the  foundry  and  machine 
shop  operators  anticipate  fairly  normal 
conditions. 

Headquarters  of  the  convention  were 
at  the  Savannah  Hotel.  The  first  day, 
Monday,  was  given  over  to  reports  of 
officers,  appointment  of  committees,  dis- 
cussion of  business  conditions  and  the 
outlook,  and  addresses  on  important 
subjects  of  interest  to  the  metal  trades. 
Among  the  speakers  Monday  was 


A joint  committee  has  been  appointed 
by  the  Society  of  Automotive  Engineers 
and  the  National  Automobile  Chamber 
of  Commerce  to  take  up  with  the  Di- 
vision of  Simplified  Practice  of  the 
Department  of  Commerce  the  question 
of  wider  adoption  of  S.  A.  E.  standards. 
The  S.  A.  E.  members  are  J.  G.  Vincent, 
W.  G.  Wall,  F.  E.  Moskovics,  C.  M. 
Manly  and  C.  F.  Kettering.  Mr.  Mos- 
kovics also  represents  the  N.  A.  C.  C. 
which  has  appointed  in  addition  D.  C. 
Fenner,  Salisbury  and  M.  K.  Pulcher. 
Those  members  of  the  joint  committee 
who  were  present  at  the  beginning  of 
the  S.  A.  E.  summer  meeting  at  White 
Sulphur  Springs,  had  a conference  with 
Secretary  Hoover's  representative,  M. 
R.  M.  Hudson.  A start  will  be  made 
on  tires, rims, bearings  and  sparkplugs. 


Problems  of  the  Steel  Worker 
Discussed 

The  American  Society  for  Steel 
Treating,  New  York  Chapter,  consid- 
ered chiefly  the  problems  that  confront 
the  worker,  at  its  June  21  meeting  in 
the  Woolworth  Building.  A.  H.  Kings- 
bury, of  the  Crucible  Steel  Co.  of 
America,  spoke  on  the  troubles  that 
are  encountered  in  handling  tool  steel. 
He  said  that  great  progress  is  being 
made  in  the  art  of  making  and  treat- 
ing tool  steel,  and  that  the  exchanging 
of  data  as  now  practiced  is  accomplish- 
ing a great  deal  of  good.  Mr.  Kings- 
bury called  attention  especially  to  the 
desirable  properties  of  tungsten  steels 
for  tools.  The  factors  entering  into 
the  problem  of  making  good  tools,  and 
methods  of  overcoming  the  numerous 
difficulties  were  taken  up. 

Molten  salt  baths  for  use  in  carburiz- 
ing were  discussed  both  broadly  and 
in  detail  by  Sam  Tour,  metallurgist  of 
the  Doehler  Die  Casting  Co.,  of  Brook- 
lyn. Mr.  Tour  told  of  investigations 
made  in  a search  for  the  best  salt  bath, 
and  he  gave  the  data  and  properties 
of  a number  of  baths.  The  commercial 
salt  baths  and  other  less  known  baths 
were  discussed,  the  conclusion  being, 
however,  that  there  is  still  much  to  be 
desired  in  the  properties  of  the  baths 
now  available. 


Horace  Lanier,  president  of  the  West 
Point  Iron  Works,  West  Point,  Ga.; 
Gus  F.  Meehan,  president  of  the  asso- 
ciation; William  E.  Dunn,  Jr.,  and  J. 
W.  Moore,  secretary  and  treasurer  of 
the  association  respectively;  T.  M.  Cun- 
ningham, Jr.,  president  of  the  Chatham 
Savings  and  Loan  Cou,  Savannah,  and 
Patrick  Dwyer,  editor  of  Foundry. 

The  following  officers  were  elected 
for  the  ensuing  year:  J.  H.  Dore, 
Houston,  Te$.,  president;  J.  R.  Hedges, 
Chattanooga,  Tenn.,  vice-president;  W. 
E.  Dunn,  Jr.,  Atlanta,  secretary;  J.  W. 
Moore,  East  Point,  Ga.,  treasurer. 

The  1923  annual  meeting  will  be  held 
at  Memphis,  Tenn. 


The  necessity  for  a new  and  broader 
vision  of  engineering  education,  based 
on  the  requirements  and  demands  of 
industry,  was  outlined  by  the  president, 
Prof.  Chas.  F.  Scott,  of  Yale  Uni- 
versity, at  the  annual  convention  of 
the  Society  for  the  Promotion  of  Engi- 
neering Education  held  last  week  in  the 
University  of  Illinois  in  Chicago. 

Resolutions  were  adopted  for  enlarg- 
ing the  scope  and  the  securing  of  funds 
to  carry  on  the  work  on  a broader  scale. 
A committee  of  five  members,  including 
the  president,  was  appointed  to  study 
the  development  of  the  society  and  to 
formulate  an  answer  to  the  question, 
“What  can  the  society  do  in  a compre- 
hensive way  to  develop  and  enrich 
engineering  education?”  The  keynote 
of  the  discussions  at  all  sessions  was 
the  development  of  teachers  who  can 
train  engineers,  with  analyses  of  plans 
that  are  now  being  studied  to  make 
university  training  more  effective. 

At  the  conclusion  of  the  convention, 
the  following  officers  were  elected  for 
the  ensuing  year:  Chas.  F.  Scott,  Yale, 
president;  D.  S.  Kimball,  Cornell,  and 
F.  G.  Higfoee,  Iowa,  vice-president. 


Committee  To  Study 
Friction  Bearings 

The  Chief  of  Ordnance  has  appointed 
a committee  to  conduct  a series  of  tests 
on  anti-friction  bearings  both  in  the 
Bureau  of  Standards  and  in  service 
stations.  Col.  Stayer,  of  the  Ordnance 
Corps,  is  chairman  of  the  committee 
and  the  members  are  Messrs.  Runge 
and  Brunner,  respectively  vice-presi- 
dent and  chief  engineer  of  S.  K.  F.  In- 
dustries, Inc.,  Mr.  Snyder  of  the  Dixon 
Crucible  Co.,  and  Mr.  Ungar,  consult- 
ing engineer.  The  tests  will  extend 
over  a year  and  will  cover  comparative 
service  and  endurance  tests  on  ball  and 
roller  bearings  and  on  lubricants  pre- 
pared for  use  with  anti-friction  bear- 
ings. They  are  intended  to  be  essen- 
tially practical  in  nature  and  scope. 


Increase  in  Automobile 
Production 

Figures  received  by  the  Department 
of  Commerce  show  a very  large  increase 
in  May  in  the  production  of  passenger 
automobiles  and  trucks.  The  total  pro- 
duction of  passenger  cars  in  May,  so  far 
reported,  amounted  to  231,699,  com- 
pared to  197,221  in  April.  This  is  an 
increase  of  nearly  18  per  cent. 

The  total  truck  production  in  May 
was  24,603  machines. 

Reports  have  been  received  this 
month  from  a number  of  companies 
which  have  not  reported  previously. 
This  has  necessitated  a revision  of  the 
figures  for  earlier  months.  For  the 
month  of  May  91  companies  have  re- 
ported on  passenger-car  production  and 
82  companies  on  trucks. 
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Business  Conditions  in  England 

By  OUR  LONDON  CORRESPONDENT 


After  a lockout  of  fourteen  weeks 
duration,  the  Amalgamated  Engineer- 
ing Union  has  voted  to  accept  the  em- 
ployer’s proposals — and  an  early  re- 
sumption of  industrial  activity  seems 
now  in  sight.  While  some  doubt  is 
entertained  in  certain  quarters,  it  is 
generally  hoped  that  the  return  of  the 
employees  to  work  will  come  in  time 
to  rescue,  to  some  extent,  a season 
which,  a few  months  ago,  gave  promise 
of  being  a very  successful  one. 

The  effect  of  the  lockout  and  its 
monetary  loss  to  industry  is  difficult 
to  estimate.  Certain  electrical  engi- 
neers are  today  complaining  of  a 
marked  decrease  in  orders  as  a result 
of  the  inactivity.  In  the  automobile 
industry,  more  especially  in  the  lighter 
branches,  in  which  the  early  prospects 
seemed  particularly  bright,  there  has 
been  a marked  falling  off  in  orders. 
Shipbuilding  costs  are  still  held  to  be 
prohibitive. 

German  Imports 

The  machine  tool  trade  shows  little 
change.  While  a fair  number  of  ma- 
chine tools  have  been  exported,  the 
relatively  few  imports  of  this  char- 
acter have  been  mainly  from  Germany. 
In  a recent  month  that  country  sent 
in  140  tons  out  of  a total  of  259  tons. 
The  United  States  accounted  for  a little 
over  60  tons  and  France  for  less  than 
40  tons.  Although  German  tools  are 
coming  into  the  country,  it  is  difficult 
to  discover  accurately  to  whom  they 
are  actually  being  sold.  To  a large 
extent  they  are  being  hawked  about 
by  relatively  small  men.  That  the 
prices  are  low  may  be  gathered  from 
the  fact  that  a month  or  so  ago  drill- 
ing machines  imported  from  Germany 
as  compared  with  those  coming  from 
the  United  States  were  approximately 
equal  in  money  value,  although  the 
total  weight  of  the  German  tools  was 
seven  times  that  of  the  American  tools. 
This  is,  perhaps,  an  exceptional  case 
but  it  does  not  stand  alone  altogether. 

The  coal  industry  generally  has  been 
on  the  up  grade.  Wages  paid,  however, 
have  fallen,  in  many  instances,  below 
what  can  be  regarded  as  a reasonable 
level  in  these  times.  The  output,  never- 
theless, is  moving  upwards  and  is  defi- 
nitely beyond  the  corresponding  figure 
for  last  year.  Foreign  markets  are 
being  recovered  rapidly,  including  cer- 
tain ones  that  were  thought  to  have 
been  lost.  With  a revival  in  home 
industry  prospects  would  be  entirely 
satisfactory,  as  it  has  been  admitted 
that  the  workmen,  generally,  are  work- 
ing hard  with  increasing  output.  Apart 
from  wages,  there  is  the  handicap 
resulting  from  high  prices  for  coal  as 
delivered  to  the  consumer.  The  high 
price  of  coal  is  regarded  as  about  the 
main  reason  for  the  collapse  of  the  tin- 
mining industry  in  Cornwall,  where 
not  a single  tin  mine  is  working.  Gen- 
erally speaking,  it  is  felt  that  the  prod- 
uction side  of  the  coal  industry  is  being 
run  at  a loss,  despite  low  wages  being 
Daid.  A return  to  the  8-hour  day  has 
been  suggested,  and  it  is  claimed  that 
this  would  reduce  the  price  of  coal  by 
2s.  6d.  a ton.  A better  remedy,  per- 
haps, would  result  from  a thorough 


examination  into  the  methods  and  costs 
of  distribution.  The  South  Wales  dis- 
trict especially  has  been  cited  as  a 
case  in  point  on  the  ground  that  the 
output  there  has  reached  1,100,000  tons 
a week,  as  compared  with  1,250,000 
tons  in  the  record  year  of  1913.  Des- 
pite this  showing,  however,  the  busi- 
ness has  not  been  profitable  as  is  seen 
from  the  auditor’s  certificate  just 
issued  for  the  coal  trade  of  this  area 
for  April  showing  a total  deficit  of 
more  than  £3i6,000. 

That  industrial  conditions,  on  the 
whole  show  improvement  is  indicated 
by  the  unemployment  returns,  the  fig- 
ures recently  published  showing  a re- 
duction for  the  year  of  309,500.  The 
total  number  of  unemployed  workers — 
men,  women,  boys  and  girls — is  stated, 
at  the  present  time,  to  be  1,514,200. 
The  number  of  workers  on  short  time 
and  drawing  benefit  for  intervals  of 
unemployment  also  shows  a marked  re- 
duction, the  latest  figure  being  120,000. 

It  is  hoped  that  the  reduction  of  the 
income  tax  by  16  per  cent  will  do  much 
to  stimulate  trade.  Even  with  this  re- 
duction the  tax  is  held  to  be  the  major 
handicap  on  enterprise,  and  the  de- 
mands of  the  tax  gatherer  are  cer- 
tainly detrimental  to  expansion.  On 
the  other  hand,  doubt  is  expressed  as 
to  the  wisdom  of  the  present  reduction, 
it  being  maintained  that  the  Chancellor 
of  the  Exchequer  is  taking  more  or 
less  risk.  The  slight  reduction  in  pos- 
tal rates  may  furnish  some  relief. 
Figures  for  the  cost  of  living  show 
still  further  declines,  being  now  81  per 
cent  above  pre-war  rates.  For  a time 
they  will  probably  be  stationary  at  or 
near  that  figure,  as  the  wholesale  price 
tendency  has  been  to  increase  very 
slightly. 

Govern  ment  Credit 

The  government  is  lending  such  as- 
sistance as  it  can,  as  evidenced  by  the 
credit  of  £3,000,000  granted  to  Portu- 
gal by  the  export  credit  department  of 
the  board  of  trade.  According  to  the 
conditions  of  the  loan  the  funds  must 
be  applied  exclusively  to  the  purchase 
in  England  from  English  firms  of  goods 
produced  or  manufactured  wholly  or  in 
part  within  the  United  Kingdom.  Ar- 
ticles of  luxury,  arms  and  munitions, 
generally,  are  not  included  in  the 
terms.  Although  under  the  conditions 
English  firms  and  payment  in  Eng- 
land are  mentioned  exclusively,  doubt- 
less Great  Britain  and  British  firms 
are  really  meant. 

Conditions  in  Norway  are  regarded 
as  showing  improvement,  reports  stat- 
ing that  certain  stocks  have  been  ab- 
sorbed and  credit  thus  relieved,  so  that 
with  an  improvement  in  the  currency 
situation  an  increase  in  the  volume  of 
business  between  the  two  countries  is 
anticipated. 

The  Safeguarding  of  Industries  Act, 
by  which  a duty  of  33  i per  cent  has 
been  imposed  on  a considerable  number 
of  imported  articles,  largely  chemicals, 
has  proved  to  be  full  of  absurdities, 
nothing  being  more  ridiculous  than  the 
means  employed  to  obtain  the  return 
of  money  wrongly  paid  as  duty.  In 
the  course  of  the  operation  of  the  Act. 


customs  officials  have  levied  a doty  on 
a number  of  articles  which,  it  has  been 
held,  should  not  have  been  placed  on 
the  list.  Nevertheless,  the  duty  has 
been  paid  and  the  officials  have  refused 
to  refund  it.  Merchants,  therefore, 
have  been  compelled  to  re-export  such 
goods  to  a convenient  continental  port, 
claim  the  drawback  provided  for  by 
the  Act,  and  then  re-import  the  goods 
free  of  duty. 


Interference  Methods  in 
Precision  Gages 

Precision  gages  are  used  in  the  Bhops 
as  reference  end  standards  for  check- 
ing micrometers  and  other  measuring 
instruments,  and  also  as  distance 
pieces  or  size  blocks  for  precise  me- 
chanical work.  The  extensive  use  of 
precision  gages  necessitated  by  tbe 
small  tolerances  allowed  in  the  manu- 
facture of  interchangeable  machine 
parts,  has  required  more  accurately  de- 
termined end  standards  and  more  rapid 
and  precise  methods  for  comparing 
gages  with  these  standards  than  have 
previously  been  available.  Since  com- 
parisons of  end  standards  with  line 
standards  by  means  of  micrometer- 
microscopes  and  of  precision  gages 
with  end  standards  by  means  of  con- 
tact instruments  are  subject  to  appre- 
ciable errors,  methods  which  make  use 
of  the  interference  of  light  waves  have 
been  used  by  the  Bureau  of  Standards 
in  making  these  measurements. 

Scientific  Paper  No.  436  of  the  Bu- 
reau of  Standards  has  been  prepared 
and  describes  interference  methods  by 
which  the  planeness  and  parallelism 
errors  of  precision  surfaces  can  be 
measured,  and  the  length  of  standard 
gages  can  be  determined  by  direct  com- 
parison with  the  standard  light  waves 
with  an  uncertainty  of  not  more  than  a 
few  millionths  of  an  inch.  The  errors 
of  other  gages  can  be  determined  by 
comparison  with  these  calibrated  stand- 
ards with  equal  precision.  The  process 
makes  the  standard  light  waves,  which 
have  been  determined  to  1 part  in  4 or 
5 million  relative  to  the  international 
meter,  the  standards  for  this  work. 
The  paper  may  be  obtained  from  the 
Government  Printing  Office,  Washing- 
ton, D.  C.,  at  ten  cents  a copy. 


Dornbirer  Gives  Machine 
to  Alma  Mater 

Rose  Polytechnic  Institute,  at  Terre 
Haute,  Ind.,  has  received  its  first  gift 
for  the  new  institution,  which  is  being 
completed  east  of  that  city.  It  is  a 
Cleveland  open  side  planer  and  will  be 
the  center-piece  of  all  other  machinery 
installed  in  the  new  building.  The  ma- 
chine is  the  gift  of  J.  C.  Dornbirer, 
machine  tool  manufacturer  of  Cleve- 
land, Ohio. 

At  the  age  of  twenty-nine,  Mr.  Dorn- 
birer went  to  Terre  Haute  to  attend 
Rose.  He  spent  two  years  in  school  be- 
fore branching  out  as  a manufacturer. 
Dr.  Philip  Woodworth,  president  of 
Rose,  voiced  his  deep  appreciation  and 
the  gratitude  of  the  institution. 
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This  Week’s  Outlook  in  Commerce,  Finance,  Agriculture  and  Industry 
Based  on  Current  Developments 

BY  THEODORE  H.  PRICE 
Editor,  Commerce  and  Finance,  New  York 

(.Copyrighted,  Theodore  B.  Price  Publishing  Corporation,  16  Exchange  Place,  New  York) 


A report  of  the  Federal  Income  Tax 
Bureau  giving  the  individual  incomes 
returned  from  1914  to  1920  was  pub- 
lished last  week.  I cannot  do  more 
than  advert  to  them  in  this  letter  but 
the  figures  are  so  important  that  I 
have  prepared  an  exhaustive  analysis  of 
them  that  I shall  be  glad  to  send  gratis 
to  those  who  may  write  me  at  16  Ex- 
change Place,  New  York. 

Briefly  they  show  that  within  three 
years  the  number  of  those  having  in- 
comes of  as  much  as  $100,000  or  more 
has  been  nearly  halved.  On  the  other 
hand  the  number  of  those  reporting  in- 
comes of  from  $1,000  to  $3,000  increased 
from  2,479,465  in  1917  to  6,241,266  in 
1920,  in  which  year  there  were  7,269,944 
persons  in  the  United  States  who  re- 
ported incomes  of  $1,000  or  more.  Of 
these  33  had  incomes  of  $1,000,000  or 
more,  3,649  had  incomes  of  $100,000  or 
more  and  only  226,120  had  incomes  of 
$10,000  or  more. 

Industry  Gaining 

It  is  hard  to  believe  that  the  larger 
incomes  are  so  few  in  number,  but  if 
the  returns  reflect  the  facts  the  rich 
are  no  longer  growing  richer  and  the 
poor  poorer  as  was  formerly  asserted. 

The  reasons  for  the  change  cannot 
be  here  discussed,  but  one  result  is 
likely  to  be  an  increased  demand  for 
the  inexpensive  staples  and  necessaries 
that  are  bought  by  people  of  small 
incomes  and  a restricted  sale  of  the 
luxuries  and  superfluities  formerly  pur- 
chased by  the  rich. 

The  record  of  the  week  bespeaks  con- 
tinued gain  in  commercial  and  indus- 
trial activity.  Bradstreet’s  and  Dun’s 
reports  of  last  week  agreed  that  busi- 
ness sentiment  is  cheerful  and  trade 
and  industry  are  better  situated  than 
for  nearly  two  years.  The  Social  Serv- 
ice Bureau  in  Detroit  announced  that 
“well  paid  jobs  for  400  men  are  going 
begging”  and  from  all  over  the  country 
a growing  scarcity  of  labor  is  reported. 

Charcoal  iron  is  $1  higher  at  $26.50 
per  ton  as  compared  with  $22  two 
months  ago,  and  Birmingham  pig  is 
up  to  $20  a ton.  The  steel  mills  are 
all  busy  and  in  the  Youngstown  district 
they  are  working  up  to  maximum 
capacity  to  supply  the  demand  from  the 
automobile  makers.  In^ot  production 
for  the  whole  country  is  now  at  the 
rate  of  39,000,000  tons  annually  as 
compared  with  20,000,000  tons  last 
December.  Even  copper,  the  laggard 
among  the  metals,  is  firmer  though  still 
for  sale  at  slightly  under  14  cents.  The 
paper  industry  is  operating  at  capac- 
ity and  lumber  of  all  sorts  is  again 
higher. 

The  sugar  refineries  are  exceptionally 
busy.  The  domestic  as  well  as  the  ex- 
port demand  is  unusually  large  and 
refined  sugar  is  up  to  6.30,  with  every 
prospect  of  higher  prices.  The  cotton 
goods  market  has  been  very  active.  It 
is  estimated  that  300,000  pieces  of  print 
cloth  were  sold  in  New  York  during 
the  first  three  days  of  last  week  and 


the  distribution  in  other  lines  was  rela- 
tively as  large.  Raw  cotton  has  been 
firm  and  the  whole  world  seems  imbued 
with  the  belief  that  it  will  be  a season 
of  very  high  priced  cotton,  although 
crop  reports  are  slightly  better  and  a 
prominent  South  Carolina  planter  has 
announced  that  by  using  a mixture  of 
molasses  and  arsenate  of  lime  he  has 
conquered  the  boll  weevil. 

The  New  England  textile  strike  is 
practically  over  with.  The  advance  in 
wool  seems  to  be  halted  but  more 
woolen  goods  than  are  for  sale  appear 
to  be  wanted.  Crude  rubber  is  firmer 
and  slightly  higher,  which  is  not  sur- 
prising when  the  demand  for  tires  is 
considered.  Railroad  officials  are  look- 
ing for  a large  increase  in  freight; 
traffic  after  July  1 and  many  railroad 
consolidations  are  being  talked  of,  in- 
cluding one  that  will  take  in  the 
“Clover  Leaf,"  the  Western  Maryland, 
the  Wheeling  and  Lake  Erie,  and  the 
Buffalo,  Rochester  & Pittsburg. 

The  New  York  and  Boston  Federal 
Reserve  Banks  have  reduced  their  re- 
discount rate  to  4 per  cent  and  it  is 
expected  that  the  other  banks  will  soon 
follow  their  example.  The  reserve  ratio 
is  79.1  per  cent  as  against  77.4  a week 
ago,  ana  the  gold  on  hand  is  increased 
by  $12,000,000.  Call  money  has  aver-, 
aged  about  21  per  cent,  and  4 per  cent 
is  the  rate  for  commercial  paper  and 
time  loans. 

Contemplating  such  a roseate  out- 
look it  is  somewhat  surprising  that 
speculation  should  have  suddenly  be- 
come lethargic.  But  it  is  summer  time 
and  there  are  many  who  believe  that 
the  improvement  in  general  business 
was  discounted  by  the  advance  in  stocks 
occurring  prior  to  the  first  of  June  and 
that  the  bond  market  has  been  “fed  up” 
with  new  issues  that  will  have  to  be 
digested  before  a fresh  appetite  will  be 
felt.  This  is  probably  true,  but  unless 
something  untoward  .occurs  before  the 
harvest  season  ends  a fresh  upward 
movement  on  the  Stock  Exchange  in 
which  railway  securities  are  likely  to 
lead  seems  likely. 

Coal  Strike  Serious 

The  repressive  factors  at  present 
include  not  only  the  unsettled  coal 
strike  but  a vaguely  threatened  strike 
of  the  railway  operatives  whose  wages 
have  been  reduced  by  the  Labor  Board. 
The  well  informed  regard  the  latter  as 
almost  impossible  but  its  possibility 
breeds  caution  and  it  must  be  admitted 
that  the  continuance  of  the  coal  strike 
is  creating  a situation  that  will  become 
grave  unless  it  is  soon  ended. 

A scarcity  of  coal  is  already  felt  in 
some  directions  and  as  we  are  not  far 
away  from  the  time  at  which  the  win- 
ter’s supply  would  normally  be  accumu- 
lated there  is  reason  to  expect  trouble 
unless  full  production  is  resumed  by  the 
first  of  August  The  present  hope  of 
consumers  is  that  the  non-union  mines 
can  supply  the  demand  if  they  are 
worked  to  full  capacity  but  this  is  very 


doubtful  and  the  need  of  effective  inter- 
vention in  the  settlement  of  the  dispute 
is  becoming  increasingly  evident.  The 
Geological  Survey  reports  that  reserve 
stocks  of  bituminous  are  now  down  to 
26,000,000  tons,  which  is  within  about  a 
week’s  consumption  of  the  official  dan- 
ger mark  of  20,000,000  tons. 

Another  somewhat  disturbing  feature 
is  the  low  price  of  wheat,  which  is  said 
to  be  inciting  a holding  movement 
among  the  farmers  that  would  tie  up 
much  money  and  restrict  the  autumnal 
liquidation  of  agricultural  debts  to 
which  the  country’s  business  is  adjusted 
and  accustomed. 

Improved  Foreign  Outlook 

The  fumbling  at  Washington  with  a 
tariff  bill  of  which  hardly  anyone 
approves  is  another  disconcerting  in- 
fluence but  because  the  public  have 
become  somewhat  accustomed  to  the  in- 
eptitude of  Congress  the  effect  is  not 
quite  as  depressing  as  it  might  be  and 
there  is  some  hope  that  out  of  the 
delay  a rational  measure  may  be 
evolved. 

From  London  there  have  come  re- 
ports of  an  amicable  interview  between 
Lloyd  George  and  Poincare  which  have 
been  construed  to  mean  that  the  French 
will  shortly  make  it  possible  for  the 
bankers  to  reconsider  tneir  decision  and 
bring  out  a German  loan.  The  market 
for  foreign  exchange  advanced  sharply 
upon  this  assumption  but  there  is  noth- 
ing official  to  confirm  it,  logical  as  it 
would  be. 

The  reports  of  Lenin’s  complete  in- 
capacity are  confirmed  and  denied,  but 
the  weight  of  evidence  indicates  his 
final  passing  as  a political  power  in 
Russia. 

The  settlement  of  the  Mexican  debt 
agreed  upon  by  the  Lamont  Committee 
and  Huerta  awaits  Obregon's  approval 
which  some  believe  will  be  conditioned 
upon  the  recognition  of  his  government 
at  Washington.  The  news  from  Cuba 
indicates  progress  toward  the  re-estab- 
lishment of  normalcy  and  in  China  the 
military  leaders  on  both  sides  seem  to 
be  talking  rather  than  fighting.  In  so 
far  as  overseas  conditions  are  con- 
cerned they  seem  to  be  improving  in 
the  Orient  as  well  as  in  Europe. 
Though  progress  is  slow,  there  are  no 
new  developments  that  are  adverse  to 
American  business  and  with  the  excep- 
tions above  noted,  there  is  nothing  in 
sight  to  disturb  business  confidence  in 
the  present  or  future. 


Pig  Iron  Prices 

Pi$  iron  sales  in  the  Birmingham 
district  during  the  third  week  of  June, 
according  to  the  report  of  the  Southern 
Metal  Trades  Association,  showed  a 
price  range  of  from  $18  to  $20  per  ton. 
The  greater  portion  of  the  tonnage  sold 
for  delivery  during  the  latter  part  of 
the  third  quarter  was  at  $19  per  ton, 
with  a price  of  $20  per  ton  base  prevail- 
ing for  the  fourth  quavter. 
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Washington  Notes 

By  Paul  Wooton 

Criticism  of 'secret  formulas  by  which 
decisions  are  Reached  by  the  Internal 
Revenue  Bureau  in  tax  matters,  based 
on  letters  from  Ernest  F.  DuBrul, 
general  manager  of  the  National  Mach- 
ine Tool  Builders  Association  of  Cin- 
cinnati, has  been  made  by  Senator 
Pomerene  of  Ohio  in  the  Senate,  in  a 
speech  in  which  the  Senator  urged  the 
creation  of  a Court  of  Internal  Revenue 
Appeals.  Mr.  DuBral,  in  his  correspond- 
ence with  the  Senator,  points  out  that 
the  revenue  bureau  uses  three  confi- 
dential formulas  for  determining  var- 
ious things  in  fixing  income  taxes,  and 
that  additional  taxes  have  been  levied 
thereon.  He  stated  that  the  formulas 
should  be  made  available  to  the  public 
to  determine  the  justness  of  the  tax. 
Secretary  Mellon  of  the  Treasury,  who 
was  appealed  to  on  the  matter,  justifies 
the  secrecy  on  the  ground  that  the  com- 
paratives used  are  drawn  from  returns 
filed  by  other  taxpayers  and  that  it  is 
unlawful  to  reveal  them.  He  states 
that  no  “hit  or  miss”  policy  is  pursued, 
but  that  adjustments  in  income  and  in- 
vested capital  are  made  upon  the  basis 
of  principles  defensible  under  the  tax 
laws.  To  this  Mr.  DuBrul  replied  that 
as  the  formulas  are  used  in  determining 
what  salaries  should  be  paid  to  officials 
of  companies,  the  absence  of  knowledge 
of  the  formula  made  it  impossible  for  a 
taxpayer  to  check  the  correctness  of  the 
formula.  In  claiming  that  the  for- 
mulas, by  which  the  bureau  measures 
salaries  to  determine  whether  or  not 
they  are  excessive,  should  be  made  pub- 
lic, Senator  Pomerene  declared  “there  is 
secrecy  about  the  administration  of  the 
Bureau  which  discredits  it.” 

The  Budget  Bureau  has  asked  Con- 
gress to  pay  $199  to  the  Empire  Ma- 
chinery and  Supply  Corporation  of  Nor- 
folk, Va.,  for  balance  due  on  account  of 
materials  furnished  in  connection  with 
construction  operations  at  the  Cape 
Charles  quarantine  station.  The  sup- 
plies consisted  of  plumbing  and  heating 
materials. 

The  Budget  has  also  requested  that 
the  Public  Health  Service  be  allowed  to 
use  $60,000  already  appropriated  for 
the  West  Roxbury,  Mass.,  hospital,  for 
constructing  an  auxiliary  steam  line. 

Senator  Willis,  Ohio,  has  presented  to 
the  Senate  a protest  of  the  National 
Machine  Tool  Builders’  Association  of 
Cincinnati,  E.  F.  DuBrul,  general  man- 
ager, against  the  recent  action  of  the 
Senate  in  reducing  the  duty  on  machine 
tools  from  36  to  16  per  cent  ad  valorem. 
The  petition  also  denies  the  statements 
of  Senator  Simmons  of  North  Carolina, 
in  the  tariff  debate  that  exorbitant 
profits  are  made  by  the  machine  tool 
manufacturers. 

The  deficiency  appropriation  bill  re- 
ported to  the  House  by  the  appropria- 
tions committee  authorizes  an  appropri- 
ation of  $271,000  for  replacement  of 
equipment  and  enlargement  of  the  Cap- 
itol power  plant  to  connect  with  the 
government  printing  office  and  the 
Washington  city  postoffice. 


A correspondent  is  anxious  to  secure 
a copy  of  Chordal’s  letters  by  James  W. 
See.  Any  reader  having  a copy  to  dis- 
pose of  is  requested  to  write  to  the 
editorial  department  of  American 
Machinist. 


Business  Items 


I.  B.  Williams  and  Sons,  Dover, 
N.  H.,  manufacturers  of  leather  belt- 
ing, announce  the  establishment  of  a 
new  department  of  their  business  for 
the  manufacture  of  mill  strapping  of 
all  kinds.  T.  L.  Chapman,  for  many 
years  New  England  manager  for  the 
Deford  Co.,  has  been  placed  in  charge 
of  the  new  department. 

The  Worcester  Machinery  Co.,  ma- 
chinery dealers,  86  Foster  St.,  Wor- 
cester, Mass.,  will  remove  to  its  new 
location  at  140  Commercial  St.,  Wor- 
cester, on  July  1. 

The  Barber-Colman  Co.,  Rockford, 
111.,  manufacturer  of  cutting  tools,  has 
filed  notice  of  a reduction  in  capital 
from  $2,600,000  to  $1,000,000. 

The  Pennsylvania  Pump  and  Com- 
pressor Co.,  Easton,  Pa.,  announces  the 
opening  of  a branch  sales  office  at  105 
West  Monroe  St.,  Chicago,  111.,  with  H. 
M.  Montgomery  in  charge. 

The  Star  Foundry  and  Machine  Co., 
Sharon,  Pa.,  has  taken  over  the  plant 
of  the  Turner  Fricke  Manufacturing 
Co.,  of  that  city  and  will  continue  the 
production  of  gas  engines  and  acces- 
sories. 

The  Master  Trucks*  Inc.,  3122  South 
Wabash  Ave.,  Chicago,  111.,  manufac- 
turer of  motor  trucks,  has  arranged  for 
an  increase  in  capital  from  $1,500,000 
to  $1,710,000  for  expansion. 

The  American  Car  and  Foundry  Co., 
Terre  Haute,  Ind.,  is  planning  to  re- 
open its  local  plant  on  July  5,  following 
a shutdown  for  a number  of  months 
past.  About  700  men  will  be  employed, 
of  which  approximately  300  will  be 
engaged  in  the  repair  departments. 

The  Fall  River  Sheet  Metal  Co.,  Fall 
River,  Mass.,  has  removed  its  plant 
from  247  Malden  St.,  to  43  Fourth  St., 
where  facilities  for  increased  produc- 
tion will  be  provided. 

The  Southern  Dry  Dock  and  Ship- 
building Co.,  Orange,  Tex.,  will  in- 
crease its  working  force  to  handle  a 
contract  for  car  repair  and  rebuilding 
work,  recently  secured  from  the  Gulf 
Coast  Railroad.  About  200  men  will 
be  employed  in  this  department. 

The  Buffalo  Steel  Car  Co.,  Cheeto- 
waca,  N.  Y.,  is  arranging  for  a pre- 
ferred stock  issue  of  $1,000,000,  a por- 
tion of  the  proceeds  to  be  used  for 
general  expansion. 

The  Moline  Plow  Co.,  Moline,  111., 
has  arranged  for  a change  in  its  cor- 
porate name  to  the  Illinois-American 
Plow  Co. 

The  Iron  Products  Corporation, 
which  controls  the  Central  Coal  and 
Iron  Co.  and  the  Central  Foundry  Co., 
of  Birmingham,  Ala.,  announces  the 
removal  of  its  central  sales  offices  from 
Chattanooga  and  Atlanta,  to  Birming- 
ham. The  change  is  effective  im- 
mediately. 

The  American  Bridge  Co.,  New  York 
City,  has  announced  the  removal  from 
30  Church  St.  to  71  Broadway,  of  the 
following  departments : vice-president, 
chief  engineer,  eastern  division  con- 
tracting and  treasury.  The  eastern 
division  engineering,  traffic  and  sub- 


contract departments  will  remain  at  30 
Church  St. 

The  Machinery  Dealers,  Inc.,  453 
Chapel  street,  New  Haven,  Conn., 
recently  incorporated  to  deal  in 
machinery,  tools,  etc.,  elected  the  fol- 
lowing officers  last  week:  W.  E.  Daley, 
president  and  treasurer;  C.  C.  Sibley, 
secretary  and  assistant  treasurer; 
directors,  W.  E.  Daley,  C.  C.  Sibley, 
and  Arthur  C.  Bisgood,  of  Bridgeport, 
and  E.  M.  Daley,  of  New  Haven,  Conn. 

The  Hartford  Auto  Parts  Corp., 
Hartford,  Conn.,  has  been  incorporated 
under  the  laws  of  Connecticut,  with  a 
capital  stock  of  $430,000,  to  manufac- 
ture automotive  machine  parts,  etc. 
The  company  will  acquire  the  plant  for- 
merly owned  by  the  Hartford  Automo- 
tive Parts  Co.,  Broad  and  Lawrence 
Sts.,  Hartford,  which  was  recently  sold 
at  public  auction  to  Robert  C.  Morris 
of  New  York,  for  $350,000.  The  in- 
corporators of  the  new  company  are: 
Lucius  F.  Robinson;  Lucius  F.  Robin- 
son, Jr.,  and  Frances  E.  Jones. 

The  Waterbury  Standard  Tool  and 
Machine  Co.,  Waterbury,  Conn.,  has  re- 
cently voted  to  dissolve  the  business 
and  a certificate  to  that  effect  has  been 
filed  with  the  Secretary  of  the  State  of 
Connecticut.  Harry  B.  Jenkins,  53 
Euclid  ave.,  Waterbury,  has  been  ap- 
pointed agent,  and  all  claims  should  be 
forwarded  to  him. 

The  firm  of  Many  & Mayer,  Indiana- 
polis, Ind.,  manufacturers  of  machinery 
for  printing  plants,  has  purchased  a 
tract  of  ground  on  No.  Ellsworth  St., 
Indianapolis,  where  a new  machine 
shop  will  be  constructed  in  the  future. 

The  Syracuse  Sander  Manufacturing 
Co.,  Inc.,  of  Syracuse,  N.  Y.,  has  filed 
notice  of  an  increase  in  its  capital  stock 
from  $10,000  to  $50,000.  The  company 
makes  special  machinery  and  tools  of 
various  kinds. 

The  Electric  Manufacturing  Co.,  of 
Syracuse,  N.  Y.,  has  been  incorporated 
to  make  electrical  machinery  and  de- 
vices. Incorporators  are:  Charles  L. 
Amos,  Florence  B.  Conway,  and  E. 
Merritt  Larkin. 

The  E.  Z.  Car  Control  Corporation, 
Syracuse,  N.  Y.,  with  a capital  of  $100,- 
000,  has  been  organized.  William  M. 
Lawyer,  Franklin  A.  Lawyer  and  Al- 
bert C.  Coon  are  the  incorporators. 

The  Waterbury  Farrel  Foundry  and 
Machine  Co.,  Waterbury,  Conn.,  it  is 
announced,  is  completing  an  order  for 
coining  presses,  rolling  and  punching 
machinery  valued  at  $500,000,  to  be 
used  in  the  new  Shanghai  mint.  The 
work  is  being  done  under  the  super- 
vision of  Clifford  Hewitt  and  his  son, 
Harold,  the  former  being  the  designer 
and  builder  of  the  U.  S.  Mint  in  Phila- 
delphia. 

The  Fred  C.  Dickow  Machinery  Co., 
of  Chicago,  has  removed  to  2105  W. 
Lake  St. 

A portion  of  the  No.  3 plant  of  the 
Wilson  Foundry  and  Machine  Co.,  at 
Pontiac,  Mich.j  has  been  taken  over  by 
the  Willys-Knight  concern.  The  move 
was  made  to  allow  for  expansion  of 
the  motor  division. 

The  Willys-Overland  plant  at  Pough- 
keepsie has  been  sold  at  a receivers’ 
sale.  Clement  O.  Miniger,  of  the 
Auto-Lite  Corporation,  was  the  pur- 
chaser and  the  price  paid  was  $2,- 
000,000. 
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Personals 


Albert  E.  Newton,  for  many  years 
with  Hie  Reed-Prentice  Co.,  Worcester, 
Mass.,  has  just  been  made  general 
manager  of  the  Collins  Company,  Col- 
linsville, Conn. 

Frank  W.  Oliver,  well  known  in 
twist  drill  circles,  has  become  associ- 
ated with  the  Whitman  & Barnes  Man- 
ufacturing Co.,  in  the  capacity  of  East- 
ern sales  manager  with  headquarters 
at  64  Reade  St.,  the  company’s  New 
York  City  store. 

A.  B.  Neuman,  for  the  past  three 
years  chief  consulting  engineer  for  the 
Steel  and  Tube  Company  of  America, 
has  opened  offices  as  consulting  engi- 
neer in  the  Peoples  Gas  Building,  122 
S.  Michigan  Ave.,  Chicago,  111. 

A.  J.  Maskrey,  for  eleven  years  gen- 
eral superintendent  of  the  Carnahan 
Sheet  and  Tinplate  Co.,  of  Canton, 
Ohio,  has  been  made  general  manager 
of  the  Falcon  Tinplate  Co.,  this  com- 
pany having  recently  taken  over  the 
Carnahan  plant. 

Charles  A.  Streb,  formerly  secre- 
tary and  paymaster  of  the  "Carnahan 
Sheet  and  Tinplate  Co.,  Canton,  Ohio, 
has  been  appointed  general  superin- 
tendent of  the  Falcon  Tinplate  Co. 

Harry  Brown,  formerly  connected 
with  the  Diamond  Rubber  Co.  and  the 
Williams  Foundry  Co.  has  been  ap- 
pointed factory  superintendent  of  the 
Franz  Foundry  and  Machine  Co.,  Can- 
ton, Ohio. 

R.  P.  Volkner,  formerly  purchasing 
agent  for  the  Tate  Jones  Co.,  has  been 
appointed  to  the  position  of  sales 
representative  of  the  Colonial  Steel  Co., 
Pittsburgh,  Pa.,  with  headquarters  at 
Cleveland,  Ohio. 

J.  W.  Hemmerle,  formerly  manager 
of  the  machine  tool  department  of  the 
Fairbanks  Co.,  has  become  associated 
with  L.  A.  Greene,  1113  First  National 
Bank  Building,  Pittsburgh,  Pa.,  super- 
vising the  machinery  and  equipment 
division  of  the  business. 

William  Knox,  for  many  years 
associated  with  the  American  Sheet  and 
Tinplate  Co.  at  their  plant  at  Wells- 
ville,  Ohio,  has  been  appointed  to  the 
position  of  assistant  manager  to  suc- 
ceed John  Dunlop,  resigned. 

J.  S.  Black,  for  the  past  two  years 
assistant  machinist  sales  manager  of 
the  New  Britain  Machine  Co.,  New 
Britain,  Conn.,  has  been  appointed  to 
the  position  of  works  manager  of  the 
Corbin  Screw  Division  of  the  American 
Hardware  Corporation,  New  Britain, 
Conn. 

Roswell  Sorrow,  for  the  past  two 
and  half  years  works  manager  of  the 
Corbin  Screw  division  of  the  American 
Hardware  Corporation,  New  Britain, 
Conn.,  has  tendered  his  resignation  to 
take  effect  July  1. 

Hazen  B.  Hinman,  until  recently  in 
the  sales  department  of  the  Stanley 
Works,  has  become  associated  with  the 
Trumbull  Steel  Co.,  Warren,  Ohio,  in 
the  capacity  of  superintendent. 

George  S.  Barton,  president  and 
treasurer  of  the  Rice,  Barton  and  Fales 
Machine  and  Iron  Co.,  Worcester, 


Mass.,  has  returned  to  Worcester  from 
his  recent  European  trip. 

Henry  D.  Rolph,  of  the  export  de- 
partment of  the  Yale  and  Towne  Manu- 
facturing Co.,  Stamford,  Conn.,  will 
leave  shortly  for  the  Orient  on  a busi- 
ness trip  that  will  take  about  two  years. 
Mr.  Rolph,  will  visit  China,  India,  Man- 
churia, Australia,  New  Zealand,  Malay 
States,  Java,  Sumatra,  Siam,  Philippine 
Islands,  South  Sea  Islands  etc. 

Willard  L.  Case,  treasurer  of  the 
Yale  and  Towne  Manufacturing  Co., 
Stamford,  Conn.,  has  resigned  his 
position  with  the  company,  to  become  a 
partner  in  the  firm  of  Searle,  Nichol- 
son, Oakey  and  Lill,  Accountants  and 
Engineers,  New  York  City. 

Joseph  N.  LaPointe,  president  of 
the  J.  N.  LaPointe  Co.,  New  London, 
Conn.,  has  been  appointed  temporary 
receiver  of  the  Arnold  Electric  Tool 
Co.,  New  London,  Conn.,  by  Judge 
James  H.  Webb  of  the  Superior  Court. 
Mr.  LaPointe  is  an  officer  and  one  of 
the  principal  stockholders  of  the  Arnold 
firm. 


J.  H.  Towne,  secretary  of  the  Yale 
and  Towne  Manufacturing  Co.,  Stam- 
ford, Conn.,  has  been  elected  treasurer 
of  the  company,  to  succeed  Willard  L. 
Case,  recently  resigned.  Mr.  Towne, 
will  fill  the  offices  of  secretary  and 
treasurer. 


Charles  A.  Dana,  directing  head  of 
the  Spicer  Manufacturing  Co.,  South 
Plainfield,  N.  J.,  manufacturer  of  uni- 
versal joints  and  propeller  shafts,  has 
been  elected  president  of  the  Hartford 
Auto  Parts  Corp.,  Hartford,  Conn.,  re- 
cently incorporated  to  manufacture 
automatic  parts. 

Addison  Boren,  for  the  past  few 
years  connected  with  Yale  and  Towne 
Manufacturing  Co.,  Stamford,  Conn., 
has  recently  been  elected  comptroller 
of  that  company. 

John  F.  Tinsley,  vice-president  and 
general  manager  of  the  Crompton  and 
Knowles  Loom  Works,  Worcester, 
Mass.,  has  been  appointed  a member  of 
the  committee  to  promote  a New  Eng- 
land Industrial  Exposition  in  Wor- 
cester in  1925,  by  the  Worcester  Cham- 
ber of  Commerce. 


Steel  Casement*  ami  Window*.  David 
Lupton's  Sons  Co.,  Philadelphia,  Pa.,  Gen- 
eral Catalog  No.  11,  191  pages,  describing 
Lupton  service  and  product,  extensively 
Illustrated  and  containing  considerable  data 
of  value  to  architects  and  engineers  in  the 
application  of  Lupton'*  steel  sash,  case- 
ments and  windows  to  industrial,  office, 
apartment  and  residential  building  con- 
struction of  all  classes.  The  special  catalog 
of  41  pages  on  casements  and  double  hung 
windows,  also  available,  is  designed  espe- 
cially for  architects  and  operative  builders 
to  show  the  application  of  steel  windows  to 
every  room  In  the  home.  Both  publications 
are  of  artistic  merit,  representing  an  Inno- 
vation in  catalogs  of  this  kind,  and  are 
comprehensive  handbooks  on  the  steel  sash 
Industry  In  Its  broadest  phases. 

Grinding  Practice.  Norton  Co.,  Worces- 
ter. Mass.  An  eight  page  bulletin  with  an 
artistic  arrangement  reviewing  the  progress 
of  grinding  practice  with  cuts  Illustrative 
of  numerous  modern  grinding  methods  ap- 
plied In  the  plant  of  the  International 
Motor  Car  Co. 

Squaring  Shear  Knives.  Niagara  Machine 
and  Tool  Works,  Buffalo,  N.  Y.  A bulletin 
which  Is,  in  reality,  a valuable  instruction 
sheet  for  users  of  the  Niagara  squaring 
shear.  Instructions  for  testing  the  shears, 


as  well  as  detailed  Information  relative  to 

Procedure  to  be  followed  in  attaching,  ad- 
usting  and  re-grlnding  the  knives  Is  given. 
Drawing  Instrument*.  The  C.  F.  Pease 
Co.,  813  North  Franklin  St„  Chicago,  111. 
Catalog  C-22  Illustrating  various  types  of 
special  American  made  drawing  instru- 
ments as  well  as  complete  sets  of  drafts- 
men’s tools. 

Air  Drills.  Chicago  Pneumatic  Tool  Co., 
Chicago,  111.  Bulletin  698  descriptive  of 
various  types  and  sizes  of  Little  Giant  air 
drills  with  tabulated  data  containing  speci- 
fications obtaining  on  each  size.  The  bulle- 
tin also  contains  illustrative  and  descriptive 
matter  covering  the  Little  Giant  pneumatic 
grinders.  and  close  quarters  drills. 

Pyrometers.  Thwing  Instrument  Co., 
3339  Lancaster  Ave.,  Philadelphia,  Pa. 
Bulletin  No.  11,  containing  15  pages  de- 
scriptive of  Thwing  radiation  pyrometers, 
their  construction,  theory  of  operation  and 
application  in  various  industries. 

Malleable  Nickel.  American  Nickel  Corp., 
Clearfield,  Pa.  Bulletin  No.  101  containing 
useful  Information  and  tables  on  the  chem- 
ical and  physical  properties  of  nickel. 

Tap*  and  Dies.  Vermont  Tap  and  Die 
Corp.,  Newport,  Vermont.  A twelve-page 
catalog  giving  information  and  tables  of 
sizes  of  taps  and  drills  made  by  this  com- 
pany. 

Gear  Cutting  Machinery.  Newark  Gear 
Cutting  Machine  Co.,  69  Prospect  St„ 
Newark,  N.  J.  Catalog  No.  4 describing  the 
Newark  No.  2-B  Spur  and  bevel  gear  cut- 
ting machine  for  light  and  medium  work. 
Complete  specifications  of  the  machine, 
illustrations  showing  samples  of  work  done 
and  various  tables  are  given. 

Forging  and  Heating  Furnaces.  W.  S. 
Rockwell  Co.,  50  Church  St.,  New  York 
City.  Bulletin  No.  241  descriptive  of  heat- 
ing furnaces  for  forging,  tire,  plate  and 
angle  heating  with  Introductory  matter  on 
the  subject  of  methods  of  heating  and  its 
cost. 

H&rdlnge  Conical  Mill.  The  Hardinge 
Company,  120  Broadway,  New  York.  A 
four-page  bulletin  describing  the  new  coni- 
cal mill  which  is  made  to  grind  both  wet 
and  dry  ores  for  metallurgical  processes 
and  materials  for  industrial  uses.  The  ma- 
chine is  described  and  illustrated  in  detail, 
and  specifications  and  tables  of  operations 
are  given. 

Overhead  Conveying  System.  Dreis  and 
Krump  Manufacturing  Co.,  2909  South 
Halstead  St.,  Chicago,  111.  A four-page 
circular  describing  the  Atlas  carryall  over- 
head conveying  system. 


Pamphlets  Received 


Getting  Railroad  Facts  Straight.  A fifty- 
one  page  pamphlet  on  wages,  maintenance 
and  valuation  by  Dr.  C.  S.  Duncan ; pub- 
lished by  the  Association  of  Railway  Ex- 
ecutives, 61  Broadway,  New  York  City. 

Powdered  Coal  Installation.  A fifteen- 
page  pamphlet  by  H.  D.  Savage,  member 
of  A.  S.  M.  E.,  presented  before  Engineers' 
Society  of  Western  Pennsylvania,  Pitts- 
burgh, Pa.,  describing  powdered  coal  appli- 
cation. The  pamphlet  is  published  and  dis- 
tributed by  Combustion  Engineering  Cor- 
poration, New  York  City. 

Weighing  by  Substitution.  Bulletin  No. 
208  of  the  Bureau  of  Standards,  Washing- 
ton, D.  C„  prepared  by  C.  A.  Briggs  and 
E.  D.  Gordon.  Associate  Physicists  of  the 
Bureau.  For  sale  by  the  Superintendent 
of  Documents.  Washington,  price  five  cents. 


Forthcoming  Meetings 


American  Society  for  Testing  Materials: 

Twenty-fifth  annual  meeting,  Chalfonte- 
Haddon  Hall  Hotel.  Atlantic  City,  June 
26  to  July  1.  Secretary,  C.  L.  Warwick. 
1315  Spruce  St.,  Philadelphia,  Pa. 

American  Society  for  Steel  Treating.  Ex- 
position and  convention  at  the  Genera] 
Motors  Co.  building,  Detroit,  Oct  2 to  7. 
W.  H.  Bisenman,  4,600  Prospeot  Ave., 
Cleveland,  is  secretary. 

American  Manufacturers  Export  Associa- 
tion annual  convention,  New  York  City, 
Oct.  25  and  26.  Secretary,  M.  B.  Dean,  160 
Broadway,  New  York  City. 

National  Founders  Association,  Nov.  22 
and  23.  Secretary,  J.  M.  Taylor,  29  South 
La  Salle  St.,  Chicago,  111. 
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RISE  AND  FALL  OF  MARKET 

Advances. — No.  2 foundry  pig  iron  up  50c.  per  gross  ton 
in  Philadelphia  and  Chicago;  heavier  advances  in  Cincinnati. 
Scarcity  of  Connellsville  coke;  prices  higher.  Mill  price  of 
steel  shapes,  plates  and  bars,  $1.70,  f.o.b.  Pittsburgh;  quo- 
tations as  high  as  $1.75  per  100  lb.  for  deliveries  within 
30  days.  Very  few  orders  for  structural  steel  now  being 
accepted  at  $1.60.  Lower  discounts  quoted  on  bolts,  rivets, 
nuts  and  washers  in  New  York  and  Cleveland  warehouses. 
Linseed  oil  up  2c.  in  New  York  and  7c.  per  gal.  (5  bbl.  lots) 
in  Cleveland. 

Declines. — Tin  quoted  in  New  York  at  315c.  as  against 
321c.  and  zinc  at  6!c.  as  compared  with  61c.  per  lb.,  last 
week.  Zinc  sheets  and  solder  cheaper  in  New  York;  bab- 
bitt metal  down  in  Cleveland  and  New  York.  Old  brass, 
heavy,  down  ic.  per  lb.  and  sal  soda  10c  per  100  lb.  in 
Cleveland. 


IRON  AND  STEEL 

PIG  IRON  — Per  gross  ton  — Quotations  compiled 
Matthew  Addy  Co.: 

by  The 

CINCINNATI 

No.  2 Southern 

Northern  Basic 

Southern  Ohio  No.  2 

. $23.50 
. 26.50 
. 29.16 

NEW  YORK — Tidewater  Delivery 

Southern  No.  2 (silicon  2.25@2.75) 

. 29.16 

BIRMINGHAM 

N*.  2 Foundry 

. 18.50 

PHILADELPHIA 

Eastern  Pa.,  No.  2x  (silicon  2.25@2.75) 

Virginia  No.  2 

Basic 

Grey  Forge 

. 27.32 
. 28.74 
, 25.50 
25.00 

CHICAGO 

No.  2 Foundry  local 

No.  2 Foundry,  Southern  (silicon  2.25@2.75) 

23.50 

25.17 

PITTSBURGH,  including  freight  charge  from  Valley 

No.  2 Foundry 

Basic 

Bessemer 

25.00 

25.00 

25.00 

IRON  MACHINERY  CASTINGS— In  cents  per  pound: 


Light 

Medium 

Heavy 

Detroit 

7.0 

4.5 

3.0 

New  York 

9@10 

6.0 

3.0 

Cleveland 

6“  75 

4.5 

2.6 

Chicago 

5.0 

4.5 

3.5 

Cincinnati 

6.0 

5.0 

4.5 

Galvanized  steel  sheets: 
Nos.  10  and  11.  3. 

Nos.  12  and  14.  3. : 

Nos.  17  and  21.  3. : 

Nos.  22  and  24.  3. ! 

No.  26 3.1 

No.  28 4. 


3.15 

4.35 

3.75 

4.45 

3.25 

4.45 

3.85 

4.55 

3.55 

4.75 

4.15 

4.85 

3.70 

4.90 

4.45 

5.00 

3.85 

5.05 

4.60 

5.15 

4.15 

5.35 

4.90 

5.45 

WROUGHT  PIPE — The  following  discounts  are  to  jobbers  for 
carload  lots  on  the  latest  Pittsburgh  basing  card: 


Inches 
1 to  3.... 


BUTT  WELD 


2 

2}  to  6. 
7 to  8. . 


Black 

Galv. 

Inches 

Black 

71 

58} 

1 to  1} 

..  44} 

LAP  WELD 

64 

51} 

2...1 

..  39} 

68 

55} 

2}  to  4 

..  42} 

65 

51} 

4}  to  6 

..  42} 

64 

50} 

7 to  12 

. . 40} 

BUTT  WELD,  EXTRA  STRONG,  PLAIN  ENDS 

ItoJJ 69  S7J  f to  11 44§ 

2 to  3 70  581 

LAP  WELD,  EXTRA  STRONG,  PLAIN  ENDS 


2- 62  501  2 401  271 

2.\t0  j 66  541  .21  to  4 43}  31} 

4 i to.6 65  53}  4}  to  6 42}  30} 

lt0*- 61  47}  7 to  8 35}  23} 

9t°12 55  41}  9 to  12 30}  18} 

Malleable  fittings.  Classes  B and  C,  Banded,  from  New  York 
stock  sell  at  net  list.  Cast  iron,  standard  sizes,  20-5%  off. 


WROUGHT  PIPE — Warehouse  discounts  as  follows: 

New  York  Cleveland  Chicago 
Black  Galv.  Black  Galv.  Black  Galv. 
1 to  3 m.  steel  butt  welded.  66%  53%  60}%  47}%  621%  48}% 
2il° 6 *n.  steel  lap  welded.  61%  47%  58}%  44}%  59}%  45}% 
Malleable  fittings.  Classes  B and  C,  Banded,  from  New  York 
stock  sell  at  list  less  10%,  Cast  iron,  standard  sizes,  32-5%  off. 

, ^MISCELLANEOUS — Warehouse  prices  in  cents  per  pound  in 
100-lb.  lots: 

„ , , , New  York  Cleveland  Chicago 

Open  hearth  spring  steel  (base)  . 4.50  6 00  4 50 

Spring  steel  (light)  (base) 6@8  6.00  6.00 

Coppered  Bessemer  rods(base)..  6.03  8 00  6 85 

"0°P  st,fe'  3 63  2.81  3A8 

Cold  rolled  strip  steel 6.25  8 25  6 15 

Floor  plates  4-80  4.66  5.' 08 

Oold  finished  shafting orscrew..  3.35  3.00  3.40 

Cold  finished  flats,  squares 3.85  3 50  3 90 

Structural  shapes  (base) 2.68  2.51  2*68 

Soft  steel  bars  (base)-. 2.58  2.41  2.58 

Soft  steel  bar  shapes  (base) 2.58  2.41  2.58 

Soft  steel  bands  (base) 3.23  3 06  3 23 

Tank  plates  (base).... 2.68  2 51  2 38 

Bar  iron  (2.10@2.20  at  mill) . , . 2.58  2.21  2 28 

Drill  rod  (from  list) 55@60%  55%  50% 

Electric  welding  wire: 

ft 8.00 12@13 

6.50 11@12 

A t°i 6.25 10@11 


METALS 


SHEETS — Quotations  are  in  cents  per  pound  in  various  cities 
from  warehouse;  also  the  base  quotations  from  mill: 

Pittsburgh, 

Large 

Blue  Annealed  Mill  Lots  New  York  Cleveland  Chicago 


No.  10 2 40  3.63  3.15  3.63 

No.  12 2.45  3.68  3.20  3.68 

No.  14 2.50  3.73  3.25  3.73 

No.  16 2.70  3.83  3.35  3.83 

Black 

Nos.  17  and  21.  3.00  4.15  3.55  4.30 

Nos.  22  and  24.  3.05  4.20  3.60  4.30 

Nos.  25  and  26.  3.10  4.25  3.65  4.35 

No.  28 > 3.15  4.35  3.90  4.45 


Current  Prices  in  Cents  Per  Pound 

Copper,  electrolytic  (up  to  carlots),  New  York 14.62} 

Tin,  5-ton  lots,  New  York 31.75 

Lead  (up  to  carlots),  St.  Louis,  5.60  ; New  York. . . . . . . ” 6^25 

Zinc  (up  to  carlots),  St.  Louis,  5.30;  New  York . 6.12} 

Aluminum,  98  to  99%  ingots,  1-15  New  York  Cleveland  Chicago 

ton  lots 19.20  20.00  18.00 

Antimony  (Chinese),  ton  spot 6@6.12}  7.50  6.25 

Copper  sheets,  base 20.50  21.00  23.00 

Copper  wire  (carlots) 16.00  17.00  16.25 

Copper  rods  (ton  lots) 19.00  22.00  19.50 

Copper  tubing  (100-lb.  lots) 22.75  24.00  23.00 

Brass  sheets  (100-lb.  lots) 16.75  18.00  18.75 

Brass  tubing  (100-lb.  lots) 20.00  21.00  20.50 
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METALS— Continued 

Brass  rods  (1,000-lb.  lots) 14.75  16.00  15.75 

Brass  wire  (carlots) 17.25  17.75  

Zinc  sheets  (casks) 8.00  17.25  15.75 

Nickel  (ingot  and  shot),  Bayonne,  N.  J.  36.00  

Nickel  (electrolytic),  Bayonne,  N.  J .39.00  .... 

Solder  (|  and  J),  (caselots) 21.00  22.00  20.00 

Babbitt  met.il  (fair  grade) 24.00  41.50  36.00 

Babbitt  metal  (commercial) 11.00  16.00  9.00 


SPECIAL  NICKEL  AND  ALLOYS— Price  in  cents  per  lb. 

Malleable  nickel  ingots 45 

Malleable  nickel  sheet  bars 47 

Hot  rolled  rods.  Grades  “A”  and  "C”  (base) 50 

Cold  drawn  rods,  Grades  “A”  and  “C”  (base) 60 

Copper  nickel  ingots 37 

Hot  rolled  copper  nickel  rods  (base) 45 

Manganese  nickel  hot  rolled  (base)  rods  “D” — low  manganese  54 
Manganese  nickel  hot  rolled  (base)  rods  “D” — high  manganese  57 
Base  price  of  monel  metal  in  cents  per  lb.,  f.o.b.  Bayonne,  N.  J.: 

Shot 32.00  Hot  rolled  machined  rods  (base). . . 48.00 

Blocks 32.00  Hot  rolled  rods  (base) 40.00 

Ingots 38.00  Cold  drawn  rods  (base) 50.00 

Sheet  bars...  40.00  Hot  rolled  sheets  (base) 45.00 


OLD ETALS — Dealers’  purchasing  prices  in  cents  per  pound: 

New  York  Cleveland  Chicago 

Copper,  heavy,  and  crucible 12.50  11.75  11.50 

Copper,  heavy,  and  wire 12.00  11.25  10.50 

Copper, light,  and  bottoms 10.00  9.50  9.75 

Lead,  heavy 4.75  4.75  4.75 

Lead,  tea 4.25  3.50  3.75 

Brass,  heavy 7.00  6.00  9.00 

Brass,  light 6.00  5.00  6.00 

No.  1 yellow  brass  turnings 6.50  6.00  6.50 

Zinc.  3.00  3.00  3.50 


TIN  PLATES— American  Charcoal  Plates— Bright— Cents  per  lb. 

New  Cleve- 

York  land  Chicago 

“AAA”  Charcoal  Melyn  Grade: 

IC,  20x28,  112  sheets 20.00  18.25  18.50 

IX,  20x28,  112  sheets 23.00  21.00  20.90 

"A”  Charcoal  Allaways  Grade: 

IC,  20x28,  112  sheets 17.00  16.00  17.00 

IX,  20x28,  112  sheets 20.00  18.75  19.60 

Coke  Plates,  Bright 

Prime,  20x28  in.: 

100-lb.,  112  sheets 12.50  11.00  14.50 

IC,  112  sheets 12.80  11.40  14.80 

Terne  Plate 

Small  lots,  8-lb.  Coating: 

100-lb.,  14x20 7.00  5.60  7.25 

IC,  14x20 7.25  5.85  7.40 


MISCELLANEOUS 

Cleve- 

New  York  land  Chicago 
Cotton  waste,  white,  per  lb..  SO . 07J@80 .10  . 12  ?0 . Ill 

Cotton  waste,  mixed,  pert  b.  .055@.09  - '9?  iu'°?n 

Wiping  clotlis,  131x131 perH-!9  ^ per  u‘  - t 

Wiping  cloths, 13 5x20) perM.55.00  perlb .13 

Sal  soda,  100  lb.  lots 2.80  2.40  2.65 

Roll  sulphur,  360  lb.  bbl.,  per 

1001b 2.85  3.25  3.50 

Linseed  oil,  per  gal.,  5 bbl.  lots.  - 88  M 1 

White  lead,  dry  or  in  oil 100  b.kegs.  New  York,  1 2 . 50 

Red  lead,  dry 100  b.  kegs.  New  York,  2.50 

Red  lead,  in  oil 1001b.  kegs.  New  York,  14.00 

Fireclay,  per  1001b.  bag enisles 

Coke,  prompt  furnace,  Connellsville per  net  ton  S7.50@S8 

Coke,  prompt  foundry,  Connellsville per  net  ton  S8.50 


SHOP  SUPPLIES 

Current  Discounts  from  Standard  Lists 


Machine  Bolts: 

All  sizes  up  to  1x30  in 50% 

1J  and  1 Jx3  in.  up  to  12  in 33J% 

With  cold  punched  sq.  nuts 35% 

With  hot  pressed  hex.  nuts  up  to  1x30 

in.  (plus  std.  extra  of  10%) 40% 

Button  head  bolts,  with  hex.  nuts 25% 

Hex.  head  and  he:;,  nut  bolts 30% 

Lag  screws,  coach  screws 50% 

Square  and  hex.  head  cap  screws. . . . 70-10% 

Carriage  bolts,  up  to  1 in.  s 30  in 40% 

Bolt  ends,  with  hot  pressed  nuts 50% 

Tap  bolts,  (h.h.  plus  std.  extra  of  10%)  10% 

Semi-finished  nuts  I and  larger 65% 

Case-hardened  nuts 60% 

Washers.castiron,  Jin.,  per  1001b.  (net)  84.50 
Washers, cast  iron,  J in. per  100  lb.  (net)  3 . 75 
Washers,  round  plate,  per  100  lb.  Off  list  3 . 50 
Nuts,  hot  pressed,  sq.,  per  100  lb.  Off  list  2.00 
Nuts,  hot  pressed,  hex.,  per  100  lb.  Off  list  2 . CC 
Nuts,  cold  punched,  sq.,  per  100  lb.Off list  2.0C 
Nuts, cold  punched, hex., per  lOOlb.Offlist  2.CC 
Rivets: 

Rivets,  ft  in.  dia.  and  smaller 60-5% 

Rivets,  tinned 60-5% 

Button  heads  f-in.,  1-in.,  1x2  in.  to  5 

in.,  per  100  lb (net)  84 . 00 

Cone  heads,  ditto (net)  4 . 1C 

If  to  lj-in.  long,  all  diameters. 


Cleve- 
land Chicago 


65-10% 

60% 


60% 

60-10% 


84.00  off 

83.90  net  

65-5% 

60-5% 

75%  70-10% 

60%  50-5% 

55% 

70-10%  ’80% 

83.50  $3.50 

3.50  3.50 

3.50  net 

3 .50  4.00 

3.50  ' 4.00 

3.50  4.00 

3.50  4.00 

70%  60-10% 

70%  4Jc.  net 


f in.  diameter EXTRA 

J in.  diameter EXTRA 

1 in.  long,  and  shorter EXTRA 

Longer  than  5 in EXTRA 

Less  than  200  lb EXTRA 

Countersunk  heads EXTRA 

Copper  rivets 

Copper  burs 


84.00  83.25 

83.10 

4.10 

3.35 

3.20 

0.25 

. 0.15 

0.15 

. 0.15 

0.50 

. 0.50 

0.50 

0.50 

0.25 

0.25 

0.50 

0.50 

0.35 

83.35  base 

55-5% 

50% 

50-% 

35% 

50% 

20% 

Lard  cutting  oil  (50  gal.  bbl.)  per  gal.  80.55  80.50  80.67| 

Machine  lubricant,  medium-bodied 

(50  gal.  bbl.),  per  gal 0.28@0. 33  0.35  0.40 

Belting — Present  discounts  from  list  in 
fair  quantities  (J  doz.  rolls). 

Leather — List  price,  New  York,  per 
ply,  12-in.  wide,  per  lin.ft.,  82.88: 

Medium  grade 40-5%  40-10-2J%  50% 

Heavy  grade 35%  40%  40-5% 

Rubber  and  duck: 

First  grade 60-5%  50-10%4010% 

Second  grade 60-10-5%  60-5%  60-5% 

Abrasive  materials— In  sheets  9x1 1 in.: 

No.  1 grade,  per  ream  of  480  sheets, 

Flint  paper  85.84  83.85  86.48 

Emery  paper  8.80  11.00  8.80 

Emery  cloPth.  :.  .... 27.84  32.75  29.48 

Flint  cloth,  regular  weight,  width  3 J 

in..  No.  1 grade,  per  50  yd.  roll,  4.50  .....  4.95 

Emery  discs,  6 in.  dia.,  No.  1 grade, 

p/p"100'  1.32  1.40 

. SKh:.v.:’.:: 3.02  ......  3.20 


85.84 

83.85 

86.48 

8.80 

11.00 

8.80 

27.84 

32.75 

29.48 

4.50 

• • • • • 

4.95 

1.32 

1.40 

3.02 

3.20 
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New  and  Enlarged  Shops 


Kan.,  Cheney — E.  J.  Robinson — equip- 

Machine  Tools  Wanted  ES&  lathe8’ 

— '■  " _ Kail.,  Wirhita — Motor  Q Battery  Co..  1619 

East  Douglas  Ave.,  J.  W.  Martin,  Purch. 
Ala..  Birmingham— The  County  Coal  Co.,  dr'11  >,ress-  latl'e-  «nery  wheel,  belt- 

6833  1st  Ave.,  H.  Neny,  Purch.  Agt— small  ing’  motor  for  Power  equipment, 
lathe,  drill  press  for  2 In.  drill,  and  general  Kan.,  Wirhita — Richmond  Electric  Co., 
equipment  for  machine  shop.  Also  bids  on  237  South  Topeka  Ave.,  G.  E.  Richmond, 


all-steel  tipples. 


Purch.  Agt. — one  power  lathe. 


Col.,  Denver — The  Chicago  Burlington  & ...  Kany.  "!rh*tu — J-  Spear  Motor  Specialty 

Quincy  Ry.,  647  West  Jackson  ^Blvd.,  ^hop,  South  Topeka  Ave. — power  lathe  for 
Chicago — • macmne  shop. 


One  slotter  with  20  in.  and  one  with  16  Kan.,  Wirhita — W.  Sterling,  113  West 
in  stroke.  3rd  St. — power  lathe,  drill  press,  emery 

One  48  in.,  one  42  in.,  one  32  In.,  one  30  wheel,  and  combination  saw  with  motor  and 
.,  one  36  in.,  seven  24  in.,  one  28  in.,  belting. 


in.,  one  36  in.,  seven  24  in.,  one  28  in., 
seven  18  in.  and  three  16  in.  engine  lathes. 

One  7J  In.  heavy  duty  type  turret  lathe, 
one  4J  in.  hollow  hexagon  turret  lathe,  one 
31  in.  hollow  hexagon  turret  lathe,  with 
automatic  fed  and  power  traverse  to  turret, 
one  flat  turret  lathe  to  handle  chuck  work 


Kan.,  Wirhita — Wichita  Key  & Novelty 
Co.,  132  North  Topeka  Ave.,  J.  Walker, 
Purch.  Agt. — keyseating  power  machinery, 
lathe  and  hand  drill  press. 

Kan.,  Wichita — Woods  & Bailey,  163 


up  to  16  in.  diameter,  one  31  In.  hollow  ;'Snrth  Emporia  Ave. — portable  electric  drill, 
hexagon  turret  lathe  arranged  for  motor  taps  and  dle  machine  for  garage. 


drive,  440  V.  A.  C.,  with  automatic  chucks, 
sets  of  bushing,  universal  turners,  auto- 


Mleh.,  Wyandotte — The  All  Metal  Prod- 
uct® Co.,  Labadie  St. — miscellaneous  metal 


matic  opening  die  head,  two  tool  holders  working  equipment  for  machine  shop. 


and  one  pointing  tool,  one  21  in.  Universal 
hollow  hexagon  turret  lathe. 

Two  full  Universal  monitor  lathes. 

One  squaring  shear  foot  power. 

Two  hand  bending  rolls. 

One  bolt  centering  machine. 


Mo.,  Kansas  City — P.  W.  Deem,  Fairmont 
Park — power  wood  lathe  and  band  saw. 

Mo.,  8t.  Louis — J.  o.  Coleman,  106  North 
3rd  St. — electric  power  drill  for  machine 
shop. 


tine  Doit  centering  machine. 

One  hydraulic  driving  wheel  press,  600  N.  Y..  Buffalo— J.  Blatz,  343  East  Ferry 
ton  capacity,  one  hydraulic  vertical  type  i.St. — equipment  and  machinery  for  proposed 
press,  100  ton,  one  hydraulic  horizontal  ‘ sarage  and  service  station, 
type  press,  100  ton.  c „ _ 

Two  vertical  power  presses.  : . *■  ^ ..  Buffalo— The  Bd.  Educ..  1401  Tele- 

One  6,000  lb.,  one  2,000  lb.,  one  1,800  lb.  phon,®  Bldgf  will  receive  bids  until  July  6. 
double  frame  steam  hammers.  machine  tools  and  equipment  for  woodwork- 

One  600  lb.  and  one  200  lb.  upright  Helve  !ng  , op'  llne  shafting  and  pulleys,  temper- 
hammers.  in«  furnace  and  blower,  printing  press. 


One  pneumatic  flanging  clamp,  one  pneu-  N.  Y.,  Bro< 
matic  flanging  machine.  Co.,  327  16th 

One  open  end  type  bar  iron  shear  ca-  die  works, 
pacity  to  shear  bars  to  1J  in.  diameter,  one  N.  Y.  B 
open  end  type  bar  iron  shear  capacity  to  Genesee”  St 
shear  bars  up  to  2|  in.,  two  double  end  garage 
punch  and  shear.  8 8 ’ 

One  single  end  horizontal  type  punch.  Bn" 

One  sheet  metal  cutter.  vision  St.— et 

Twelve  pedestal  dry  grinders,  one  pedestal  lce  station- 
twist  drill  grinder,  two  pedestal  wet  N*  f*.  Bull 


N.  Y„  Brooklyn — Empire  Metal  Specialty 
Co.,  327  16th  St. — machine  for  light  metal 
die  works. 

N.  Y„  Buffalo— M.  Gevertzman.  1330 
Genesee  St.  — equipment  for  proposed 
garage. 

N.  Y..  Buffalo — J.  Naples.  219  South  Di- 
vision St. — equipment  for  garage  and  serv- 
ice station. 

N.  Y.,  Buffalo — Swan  Garage.  Inc.,  East 


grinders,  one  plain  grinder,  one  Universal  Swan  St. — additional  machinery,  tools  and 
grinder,  one  vertical  single  spindle  grinder,  equipment  for  proposed  garage, 
one  oscillating  surface  grinder,  four  48  in.  w v „ ...  „„„„  „ , 

grind  stone  mounted  in  metal  casing  for  Buffalo — M.  Swerldorf,  2297  Main 

wet  grinding.  bt' — equipment  for  proposed  garage 

Four  heavy  duty  type  upright  drills,  two  N.  Y„  Buffalo — C.  H.  Tracey,  127  Allen 
72  in,  and  one  48  in.  radial  drills,  one  36  In.,  St. — additional  equipment  for  automobile 
one  24  in.  and  three  20  In.  upright  drills.  service  station  on  West  Utica  St. 

One  crank  and  four  heavy  duty  type  „ „ _ . _ 

crank  shapers.  Y„  Copenhagen — Deer  River  Power 

One  double  spindle  drill  press.  to"  Inc- — equipment  for  machine  shop. 

One  96  in.,  one  64  in.,  one  42  in.,  one  36  N.  Y.,  Mt.  Vernon J Mollor  7 Valentine 

in-Oned36rTn3x  36  x°*  ft  x St--fl^le  shaft  for  grinding  dies. 

72  in.  x 30  ft.  and  one  48  in.  x 48  in.  x 10  Y..  New  York— Rathbun  & Bird,  17 

ft.  bed  planers.  Walker  St. — one  vertical  milling  machine 

Two  heavy  duty  type  milling  machines.  with  rotary  table. 

One  2 in.  forging  machine.  O..  Canton — The  Arctic  Ice  Machine  Co., 


One  single  head  and  one  triple  head  bolt  Market  St..  S.  and  Penna.  Ry. — machinery 


cutters.  and  equipment  for  proposed  machine’ shop 

One  double  head  stayboit  and  crownstay  in  connection  with  factory, 
machine.  o 


£bl°ni,JPe  tBreadlng  and  one  Pin'1  bending  ro°'b«rok ' Ave.  Ind  °Ust  St-one  double 


machines. 

One  3}  in.  horizontal  boring  machine. 
Above  tools  for  use  in  shops  here. 


111..  Chicago — Toth  & Co..  1301  Larah-e  p»  i 

St.— machine  tools  and  dies  for  machine  J.  if  ■ J1  i ' ,Car  C-°  1 

Shop.  loot  or  t nion  St. — machinery  and  pniini- 


t o.,  Detroit  Ave.  and  91st  St. — one  double 
crank  press. 

Pa.,  Brldgeville—  Universal  Steel  Co. — 
roll  turning  lathe  for  8 and  10  in.  mill  rolls. 


.o.  macmne  foot  of  rnion  St._mach|nery  and  0((uip. 

ment  for  proposed  factory  and  foundry, 
111.,  Joliet — Bd.  of  Educ. — twelve  14  in.  x *or  the  manufacture  and  repair  of  steel 


6 ft.  standard  lathes;  twelve  14  in.  x 6 ft.  cars. 

Mendley  or  American  engine  lathes  with  Pa.,  McKeesport — The  Bd  Educ four 

quick  change  gears  and  taper  aitachment  : hand  saws,  ten  12  in.  lathes,  1 planer  1 
one  American  or  Hendley  tool  room  lathe  ; shaper,  1 milling  machine, 
one  No.  2 turret  lathe  ; one  4 in.  centering  „ 

machine;  one  8 in.  x 36  In.  Universal  grind-  . J"1*''  Mercer — Elliott  Blair  Go..  East  Mar- 
Ing  machine;  one  small  surface  grinder;  aet  St. — equipment  for  proposed  addition 
one  2J  In.  drill  grinder:  six  No.  2 Universal  to  Rteel  plant. 

milling  machines;  two  duplex  No.  2 milling  Pn„  Philo. — The  Jones  Machine  Wks  Co 

machines:  one  30  In.  vortical  boring  mill;  I.andowne  Ave.  and  63rd  St machinery 

one  3ft  In.  x 30  in.  x 6 ft.  planer  with  one  and  equipment  for  new  machine  shop 
head  on  cross  rail : eight  16  in.  shapers  ; one 

small  hardening  furnace;  seventeen  bench  plH«borgli — The  Stonocrete  Cnrp., 

vises  with  swivel  cases.  , r,?  cenn  Ave. — one  small  and  one  large 


East  Chicago — Green  Eng.  Co. — 


jp*-.  Pittsburgh — The  Stonocrete  Cnrp., 
6ft-3  Penn  Ave. — one  small  and  one  large 
drill  press.  2 engine  lathes,  1 shaper.  1 band 
saw,  1 punch  and  shear,  1 boring  mill,  helt- 


two  heavy  duty  drilling  machines  and  one  ing,  shafting,  motors,  and  other  equipment 


Pa.,  Pottsvllle — T.  Golden,  315  North 
Center  St. — small  tools  and  equipment  for 
large  automobile  service  station  and  repair 
shop,  soon  to  be  constructed. 

Tex..  Beaumont — Gulf  Welding  Sc  Ma- 
chine Wks.,  357-359  Pine  St. — foundry  and 
machine  shop  equipment. 

Va.,  Big  Stone  Gap — H.  C.  Stuart— ma- 
chinery and  equipment  for  proposed  garag  . 

Va.,  South  Boston — South  Boston  Mfe 
Co.,  J.  O.  Watkins,  Secy. — machine  shop 
and  foundry  equipment 

W.  Va..  Huntington — W.  O.  Hundlev— 
machinery  and  equipment  for  auto  repair 
and  machine  shop. 

Wi*..  Boscobel — C.  P.  and  H.  F.  Miller 
Co. — equipment  for  proposed  auto  repair 
shop. 

Ont.,  Georgetown — J.  O'Neill  & Son, 
(garage  and  auto  repair  shop) — tools  anti 
equipment. 

Wis.,  Kenosha — G.  L.  Ross,  Public  Ser- 
vice Bldg. — gasoline  storage  tank  and  pump 
and  small  tools  for  proposed  garage. 

Wls.,  Milwaukee — M.  Froehltg,  c/o  P.  E 
Schaefer.  Archt.,  401  4th  St.— gasoline  stor- 
age tank  with  pump  for  proposed  garage. 

wis..  Milwaukee— Rautbord  Mfg.  Co., 
86-88  Detroit  St. — shaper  and  punch  press. 

Ont.,  London — London  Metal  Products. 
Ltd..  D.  Soper,  Mgr.- — wood  and  metal  work- 
ing machinery  and  tools  for  new  plant 

Ont.,  Palmerston — I X L Mfg.  Co..  J. 
Youngson,  Mgr. — tools  and  special  machin- 
ery for  the  manufacture  of  batteries  and 
materials. 


Machinery  Wanted 


double  disc  grinder. 


(used). 


Ark.,  Fayetteville — Parker  Bros.— 2 revo- 
’bDon  front  delivery  pony  cylinder  press. 
Miehle  preferred. 

IJGIe  Rock — Arkansas  Fdry.  Co. 
®th  St. — foundry  equipment  to  replace  that 
which  was  recently  destroyed  by  fire. 

Cal.,  Los  Angeles — Imperial  Cotton  Mills 
Co.,  Loews  State  Theatre  Bldg. — $750,006 
worth  of  spindles  and  machinery  for  pro- 
posed cotton  mill. 

Fla.,  Frostproof — Chase  & Co. — machin- 
ery and  equipment  for  proposed  fruit  pack- 
ing and  canning  plant. 

Fla.,  Jacksonville — Miildale  Ice  Co..  1010 
East  Bay — machinery  and  equipment  for 
proposed  ice  manufacturing  plant. 

Oa .,  Forsyth— Forsyth  Hosiery  Mills— 
Scott  * Williams  needle  machines  (220) 
Model  B-5  (used). 

«a..  Macon — Amer.  Bakeries  Co..  501  Cot- 
ton Ave. — equipment  for  new  bakery. 

Cia.,  Moron — Case-Fowler  Lumber  Co.— 
machinery  for  proposed  lumber  mill. 

Ia..  Charlton — The  School  Board.  P.  T 
Perry,  Secy. — manual  training  cquipmeni 
for  proposed  high  school. 

_ Chicago — Chicago.  Burlington  & 

Quincy  R R..  Jackson  Blvd.  and  Clinton  S’> 
— two  gantry  cranes.  105  ft.  betw#>en  l*c< 
and  155  ft.  over  all;  three  15  ton.  two  225 
ton,  two  50  ton  and  two  10  ton  cranes. 

Chicago— M.  M.  Rothschild  Co.,  Inc. 

1 17  Federal  St.,  (job  printers) — power  auto- 
matic press. 

111.,  Chicago — Western  Newspaper  Union. 
210  South  Desplaines  St,— Optimus  print- 
ing press. 

111.,  Rook  Inland — Servus  Rubber  Ca.  J. 
T.  Crowley,  Purch.  Agt. — vulcanizers. 

Ia.,  Thurman — F.  Flatt — linotype  ma- 
chine. 

Itt..  Waterloo — Rath  Packing  Co.  Inc.— 
machinery  and  equipment  for  packing  and 
power  house. 

i — Advance  Publishing  Co. 

137  South  Topeka  St.,  Lu  C.  Ball,  Purch. 
•Agt. — automatic  power  paper  cutter. 
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Kan.,  Wichita — C.  W.  Gothern,  304  North 
Main  St. — power  grinding  machinery. 

Kan.,  Wichita — Steffins  Ice  Cream  Co., 
623  Blast  1st  St.,  J.  B.  Pottinger,  Purch.  Agt. 
— shafting,  belting,  hangers,  bearings  and 
pulleys  for  new  factory. 

Ky..  Princeton — J.  L.  Poole — flour  mill 
machinery  and  equipment  for  plant,  100  bbl. 
per  day  capacity,  (new  or  used). 

Md.,  Hagerstown — Hagerstown  Re-Tin- 
ning & Plating  Wks.,  M.  L.  Bingley,  Pres. — 
machinery  and  equipment  for  plating  and 
re-tinning  works. 

Hlch.,  Detroit — Bernard  Stamping  Co., 
7176  Clayton  St. — miscellaneous  equipment 
for  manufacturing  metal  stampings. 

Hlch.,  Detroit — Burr-Patterson  Co.,  4211 
Woodward  Ave. — miscellaneous  equipment 
for  the  manufacture  of  jewelry. 

Minn.,  St.  Paul — L.  F.  Dow  Co.,  381  Jack- 
son  St. — machinery  equipment  for  proposed 
half  million  dollar  plant ; equipment  for 
print  shop,  lithographing,  leather  goods, 
manufacture,  etc. 

Minn.,  St.  Paul — The  State  Board  of  Con- 
trol, D.  F.  Mullen,  Secy. — electric  crane  and 
air  compressors  to  equip  new  mines  experi- 
ment station  at  State  University  physical 
plant. 

Minn.,  Scanlon — Minnesota  Slate  Co.,  G. 
W.  Edwards,  Pres. — machinery  for  mining, 
manufacturing  and  preparing  slate  for 
roofing. 

Minn.,  South  St.  Paul — Katz  ft  Home 
Packing  Co.,  L>.  D.  Horne,  229  Bast  4th 
St.,  St.  Paul,  Purch.  Agt. — machinery  and 
equipment  for  proposed  packing  plant. 

Miss.,  Hazelhurst — W.  H.  Emerson — re- 
frigeration machinery  and  equipment  for 
25  ton  ice  plant. 

Miss.,  Jackson — Clarion -Ledger — proof 
press  for  8 column,  21  in.  page  galley. 

Mo.,  Kansas  City — Riggen-McLaughlln, 
18th  and  Montgall  Sts.,  job  printers — 12  x 
18  Miller  power  press. 

Mo.,  St.  Louis — Modern  Printing  Co..  2604 
Olive  St. — 12  x 18  Chandler  ft  Price  print- 
ing press. 

N.  J„  Anglesea — The  Arctic  Ice  Co.,  W. 
E.  Epler,  Genl.  Mgr. — two  60  ton  ice  ma- 
chines for  refrigeration  and  cold-storage 
plant. 

X.  ¥.,  Buffalo  — Allen  Mfg.  ft  Welding 
Corp.,  163  Adam  St. — welding  machines  and 
equipment  for  factory  on  Washington  and 
Tupper  Sts. 

N.  Y„  Buffalo— Behringer  Bros.  Planing 
Mill.  171  Imson  St.— quantity  of  8 and  12 
in.  leather  belting. 

N.  Y,  Buffalo — M.  Brownstein,  396  Bway. 
— machinery  and  equipment  for  the  manu- 
facture of  candy. 

N.  Y.,  Buffalo — Eastern  Oil  Refining  Co., 
J.  S.  Embleton,  Vlce-Pres. — one  12,000  gal. 
gasoline  storage  tank,  also  one  550  gal. 
tank  and  pump  for  filling  station. 

X.  Y„  Buffalo — The  Eberhardt  Steel 
Products  Co.,  43  Chelsea  St. — machinery 
and  equipment  for  small  blacksmith  shop. 

X'.  Y„  Buffalo — C.  LaDuca,  224  Front 
Ave.— equipment  for  large  bakery. 

X.  Y..  Buffalo — H.  Wile  & Co.,  Ellicott 
and  Carroll  Sts. — one  portable  electric 
sander  for  reflnlshlng  table  tops. 

X.  Y„  Brooklyn — J.  P.  Stenger  ft  Son,  226 
Van  Sicklen  Ave.  (glass  labels) — small  oval 
glass  cutting  machine. 

X.  Y,  Gorham — Babcock  Pickling  ft 
Canning  Plant — machinery  and  equipment 
for  cabbage  and  canning  plant  now  under 
construction. 

X.  Y„  Jamestown — Ulrich  Plan  File  Co., 
5X6  West  4th  St,  manufacturer  of  vertical 
nnng  equipment  for  offices,  etc. — machinery 
and  equipment  for  proposed  factory  includ- 
ing buzz  saws,  etc. 

X.  Y..  New  York — Star  Photo  Mountings  ’ 
Co.,  242  Lafayette  St. — one  No.  4,  14  X 18 
in.  embossing  machine  for  paper. 

X.  Y..  New  York — Sterling  Shop,  206 
West  29th  St— one  jig  saw,  suspension  type. 

X.  Y.,  Rochester — Du  Bois  Press,  82  St. 
Paul  St. — machinery  and  equipment  for  re- 
modeled printing  plant 

N.  Y.,  Rochester — The  Morrey  Co.,  42 
Cortland  St. — equipment  for  proposed  addi- 
tion to  sheet  metal  plant. 

X.  Y.,  Rochester — The  North  East  Elec- 
trio  Co.,  348  Whitney  St.,  address  Purch. 
Dept. — sand  blast  barrel,  New  Haven  No.  2 
preferred  (used). 

X.  C.,  Rutherford  ton — Peoples  Ice  and 
F"uel  Co. — machinery  and  equipment  for 
propoesd  ice  manufacturing  plant. 


N.  C..  Sanford — Sanford  Sash  ft  Blind 
Co.,  plans  to  establish  match  plant — ma- 
chinery for  the  manufacture  of  matches. 

O. ,  Akron — Akron  Engraving  Co.,  330 
South  High  St. — proof  press. 

O..  Columbus — E.  A.  Prentice  Lumber  Co., 
Vine  and  Armstrong  Sts. — one  window 
frame  machine,  one  small  planer,  and  other 
woodworking  machinery. 

O.,  Ironton — Ironton  Boiler  Wks.  Co. — 
one  20  hp.  double  drum  hoisting  engine, 
without  boiler,  one  5 ton  and  one  10  ton 
stiff  leg  derrick  (new  or  used). 

O.,  Kcnmore — The  Palmer  Match  Co., 
Inc. — machinery  and  equipment  for  pro- 
posed match  manufacturing  plant. 

O.,  Newton  Falls — Newton  Steel  Co. — 
three  cranes,  including  one  10  ton  and  one 
30  ton. 

Pa..  Bradford — Hall  ft  Thomas,  45  Hilton 
St.,  B.  F.  Hall,  210  South  Ave.,  Purch.  Agt 
— machinery  and  equipment  for  the  manu- 
facture of  waterproof  cement  caskets. 

Pa.,  Bridgeport — Gehret  Bros. — machin- 
ery and  equipment  for  proposed  iron  works. 

Pa.,  Erie— Erie  Burial  Casket  Co. — ma- 
chinery for  new  casket  manufacturing 
factory. 

Pa.,  Frankford  (Phila.  P.  O.)— Amer.  Pile 
Fabric  Co.— one  padding  mangle  machine 
for  goods  about  56  in.  wide  (used). 

Pa,  Hershey — Wirth  Chocolate  Co.,  Inc. 
— machinery  and  equipment  for  chocolate 
factory,  to  be  established  at  Cleon. 

Pa.,  Oil  City — National  Pump  ft  Machine 
Co. — machinery  and  equipment  for  new 
foundry. 

Pa.,  Phila. — Philadelphia  Paper  Co., 
Nixon  and  Fountain  Sts.— overhead  cranes 
and  conveyor  equipment  for  proposed  paper 
storage  plant. 

Pa.,  Pittsburgh — Star  Ornamental  Iron  ft 
Wire  Co,  c/o  H.  Blum,  2525  Frazier  St. — 
equipment  for  iron  works. 

Pa,  SharpesviHe— Sharpesvllle  Furnace 
Co. — skip  hoist  machinery. 

Pa,  Sheffield — T.  N.  B.  Stover — machin- 
ery and  complete  equipment  for  drilling 
operations  (oil  and  gas)  near  here. 

Pa,  Wampum — J.  Wlrtz— equipment  and 
machinery  for  proposed  concrete  block  fac- 
tory, on  farm. 

Pa.,  Williamsport — J.  Peters  Packing 
Co,  1320  East  3rd  St. — machinery  for 
proposed  cold  storage  and  refrigeration 
plant. 

B.  1,  Westerly — W.  MacKenzie,  Box  432, 
manufacturer  of  textile  machinery — spin- 
ning frames,  (used). 

S.  C,  Laurens — W.  G.  Lancaster — ma- 
chinery and  equipment  for  small  ice  manu- 
facturing plant,  (new  or  used). 

S.  C,  Sumter — Gable-Christal  Co,  Inc. — 
special  machinery  for  the  manufacture  of 
insect  traps,  etc. 

Tex,  Breckenridge— The  Ebony  Carbon 
Co, — machinery  and  equipment  for  new  car- 
bon black  factory. 

Va„  Harrisonburg — The  Newtown  Giant 
Incubator  Corp,  J.  P.  Burke,  Mgr. — wood- 
working machinery,  lncl,  tenoner,  surfacer, 
jointer,  mortiser,  chipbreaker,  etc. 

W.  Va,  Hookersville  (Muddlety  P.  O.) — 
Muddlety  Valley  Clay  Products  Co,  F. 
Herold,  Almonds,  Mgr. — machinery  and 
equipment  for  the  manufacture  of  brick  and 
other  clay  products. 

WIs,  Allenville — H.  H.  Kalbus,  Route  18 
— cheese  making  machinery  and  vata 

WIs,  Beloit — T.  B.  Goodall,  Broad  St.— 
pump,  storage  tanks,  etc,  for  proposed  fill- 
ing station  at  Clinton. 

WIs,  Iola — Gronwald  ft  Co,  S.  A.  Gron- 
wald,  Pres. — machinery  for  cutting  and 
polishing  monuments  and  stone. 

WIs,  Manitowoc— A.  M.  Ritcher  Sons  Co, 
South  8th  and  Madison  Sts. — machinery  for 
proposed  vinegar  factory. 

WIs,  Merrill — Wisconsin  Valley  Co,  Inc, 
c/o  W.  H.  Au  Buchon,  Secy,  400  Mills  St. — 
special  machinery  for  proposed  excelsior 
factory. 

Wis,  Milwaukee — Opltz  Mfg.  Co,  67  Erie 
St. — Peerless  or  Riacine  hack  saw. 

Wis,  Milwaukee— F.  L.  Reitz,  266  14th 
St. — paper  baling  machine. 

Wis,  Milwaukee — Sewerage  Com,  508 
Market  St,  J.  F.  Fowles,  Secy. — will  re- 
ceive bids  until  July  7,  for  one  20  ton  elec- 
tric traveling  crane. 

Wis,  Waunakee— A.  Simpson — stamping 
machines. 


Wis,  Racine — J.  Horlick,  Route  2,  Box 
10,  Horlicksville  (Racine  P.  O.) — seed 
grinding  machinery  for  proposed  grist  mill. 

Wis,  West  Allis — J.  Souska,  National 
Ave. — electric  shoe  repairing  machinery. 

Alta,  Chlpman — The  Chipman  Flour  Mills 
Corp. — machinery  and  equipment  for  mills. 

N.  B,  Hillsborough — A.  Peck — machinery 
and  equipment  for  proposed  woodworking 
factory. 

Out,  Lynden — R.  A.  Thompson  (lumber 
mill) — machinery  for  sawmill  addition. 

Ont,  Niagara  Falls — Niagara  Falls  Arena 
Co,  Ltd,  c/o  G.  Morse,  Main  St,  Niagara 
Falls  South— equipment  for  proposed  arti- 
ficial ice  and  refrigeration  plant. 

Ont,  Welland — The  St.  Thomas  Packing 
Co,  Ltd. — refrigerating  equipment  for  pro- 
posed cold  storage  plant. 

Ont,  Welland — Tomkins  Bakery,  North 
Main  St. — bakeshop  equipment  to  replace 
that  destroyed  by  fire. 
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1 Metal  Working  Shops 

Cal,  Berkeley — Bd.  Educ.  will  soon  award 
the  contract  for  the  construction  of  1 story 
school  shops  for  the  Berkeley  School  Dist, 
2133  Alliston  Way.  Estimated  cost  516,000. 
W.  H.  Ratcliff,  1st  Natl.  Bank  Bldg,  Archt. 

CaL,  Porterville — Porterville  Union  High 
School  Dist,  E.  St,  has  awarded  the  con- 
tract for  the  construction  of  a shop  build- 
ing for  the  Union  High  School  Dist.  Esti- 
mated cost  538,283.  Noted  Jan.  19,  1922. 

Cal.,  San  Diego— The  Bureau  of  Yards  ft 
Docks,  Navy  Dept,  Wash,  D.  C,  has 
awarded  the  contract  for  the  construction 
of  hangars,  shop,  oil  and  paint  storehouse, 
gasoline  tanks,  pumps  and  distributing  sys- 
tem, etc,  at  the  Naval  Base  here.  Esti- 
mated cost  5243,500. 

Conn,  Branford — Military  Emergency 
Bd,  State  Armory,  Hartford,  has  had 
plans  prepared  for  the  construction  of  a 

1 story,  85  x 150  ft.  shop,  at  rear  of  State 
Armory,  here.  Estimated  cost  540.00' 
Payne  ft  Keefe,  Manwarlng  Bldg,  New 
London,  Archts. 

HI,  Chicago — E.  Edelmann  ft  Co,  c/o 
D.  S.  Klafter,  Archt.,  64  West  Randolph  St, 
is  having  plans  prepared  for  the  construc- 
tion of  a 2 story,  150  x 250  ft.  factory  for 
the  manufacture  of  auto  accessories.  Esti- 
mated cost  5250,000. 

Ill,  Chicago — Ideal  Sheet  Metal  Wks, 
213  North  Morgan  St,  is  having  plans  pre- 
pared for  the  construction  of  a 3 story.  72 
x 125  ft.  factory,  for  the  manufacture  of 
auto  and  aeroplane  supplies,  at  2039-43 
West  Jackson  Blvd.  Estimated  cost  $75,- 
000.  M.  O.  Nathan,  70  West  Monroe  St, 
Archt. 

Mass,  Dorchester  (Boston  P.  O.) — P.  B. 
Mutrie,  11  Pearl  St„  plans  to  build  a 1 
story,  90  x 110  ft.  garage  on  Pearl  St. 
Estimated  cost  $40,000. 

Mass,  Springfield — W.  Lay,  Bridge  St, 
has  awarded  the  contract  for  the  construc- 
tion of  a 1 story,  100  x 150  ft.  garage  and 
sales  room.  Estimated  cost  $50,000. 

Mich,  Detroit — A.  Kahn,  Archt,  1000 
Marquette  Bldg,  is  receiving  bids  for  the 
construction  of  a 2 story,  40  x 106  ft.  Jew- 
elry factory  on  Rose  and  16th  Sts,  for 
Burr-Patterson  Co,  4211  Woodward  Ave. 
Estimated  cost  $40,000. 

N.  J,  Hoboken — Fischer  & Sweeney 
Bronze  Co,  312  Adams  St,  will  soon  award 
the  contract  for  the  construction  of  a 1 and 

2 story,  100  x 200  ft.  foundry  on  13th  and 
Grand  Sts.  Lockwood  Green,  101  Park 
Ave,  New  York,  Epgrs.  and  Archts. 

X.  Y.  Brooklyn — Kruse  Motor  Co,  1111 
Flatbush  Ave,  has  awarded  the  contract 
for  the  construction  of  a 1 story.  100  x 100 
ft.  garage  and  service  station  on  Nostrand 
Ave.  and  Ave.  I.  Estimated  cost  $50,000. 

X.  Y„  Buffalo — Swan  Garage,  Inc,  East 
Swan  St,  plans  to  build  a 3 story  90  x 118 
ft.  garage.  Cost  to  exceed  $40,000.  C.  J. 
Irwin,  Pres.  Architect  not  announced. 

N.  Y,  Jamestown — Ulrich  Plan  File  Co, 
616  West  4th  St,  plans  to  build  a factory 
on  Murray  Ave,  for  the  manufacture  of 
vertical  filing  equipment  for  offices,  etc.  Es- 
timated cost  $18,000.  Architect  not  an- 
nounced. 

O,  Cleveland — F.  Fanta.  5813  Clark 
Ave.  will  receive  bids  until  July  5,  for  the 
construction  of  a 1 story,  44  x 116  ft.  gar- 
age at  5914  Merrill  Ave.  Estimated  cost 
$40,000.  Private  plans. 
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O.,  Cleveland — Greenwald,  Stecker  Sc  Wal- 
lach,  535  Society  for  Savings  Bldg.,  has 
awarded  the  contract  for  the  construction 
of  a 2 story,  67  x 268  ft.  garage  and  store 
building  at  1934  East  105th  St.  Estimated 
cost  3125,000.  Noted  Nov.  17,  1921. 

O.,  Cleveland — The  Independent  Towel  & 
Supply  Co.,  1822  Central  Ave.,  has  awarded 
the  contract  for  the  construction  of  a 1 
and  3 story,  80  x 100  ft.  and  79  x 90  ft. 
laundry  and  garage.  Estimated  cost  $100,- 
000.  Address  S.  Miller,  c/o  owner. 

O.,  Cleveland — The  Ohio  Crank  Shaft. 
Co.,  982  East  152nd  St.,  has  awarded  the 
contract  for  the  construction  of  a 1 story, 
60  x 200  ft.  factory  at  6510  Clement  Ave. 
Estimated  cost  $70,000.  Noted  June  8,  1922. 

Pa.,  Greenville — Greenville  Steel  Car  Co- 
foot  of  Union  St.,  will  build  a 73  x 390  ft. 
factory  and  foundry  building,  42  ft.  high, 
for  the  manufacture  and  repair  of  steel 
cars.  Estimated  cost  $200,4)00. 

Pa.,  Mercer — Elliott  Blair  Co.,  East  Mar- 
ket St.  plans  to  build  a large  addition  to 
its  steel  plant.  Estimated  cost  $250,000. 
Architect  not  selected. 

Pa.,  New  Castle — Penn-Ohlo  Electric  Co., 
plans  to  issue  $1,950,000  bonds  for  exten- 
sions and  improvements  to  its  ljtes,  shops 
and  stock. 

Pa.,  Pittsburgh — Mueller  Bros..  5101 
Baum  Blvd.,  plans  to  build  an  80  x 160  ft. 
auto  sales  and  service  station  addition  on 
Baum  Blvd.  and  Woodworth  St. 

Pa,  Shamokin — I.  H.  Wetzel  will  soon 
receive  bids  for  the  construction  of  a 2 
story,  80  x 100  ft.  garage  and  service  sta- 
tion. Estimated  cost  $75,000.  W.  H.  Lee, 
32  South  17th  St..  Phila.,  Archt. 

Pa.,  TratTord  City— Westinghouse  Elec- 
tric Sc  Mfg.  Co.,  East  Pittsburgh,  is  having 
plans  prepared  for  the  construction  of  a 

1 story,  50  x 135  ft.  tin  shop  here.  Esti- 
mated cost  $40,000.  B.  H.  Prack,  Keystone 
Bldg.,  Pittsburgh,  Archt. 

S.  D.,  Mitchell — The  Rozum  Motor  Co., 

400  East  4th  Ave.,  has  awarded  the  con- 
tract for  the  construction  of  a 1 story. 
142  x 150  ft.  garage.  Estimated  cost 
$40,000. 

Va.,  Big  Stone  Gap — H.  C.  Stuart  Is  hav- 
ing plans  prepared  for  the  construction  of 
a garage.  Estimated  cost,  including  ma- 
chinery and  equipment,  $20,000  to  $30,000. 
Architect  not  announced. 

Wia.,  Boscobel — C.  P.  and  H.  P.  Miller 
Co.  are  having  plans  prepared  for  the  con- 
struction of  a 2 story  50  x 95  ft.  garage. 
Estimated  cost  $40,000.  Private  plans. 

WIs.,  Kenosha — O.  L.  Ross,  Public  Ser- 
vice Bldg.,  has  awarded  the  contract  for  the 
construction  of  a 1 story,  66  x 126  ft.  gar- 
age on  Sheridan  Rd.  Estimated  cost  $40,- 
000.  Private  plans. 

WIs.,  Milwaukee— P.  E.  Schaefer,  Archt., 

401  4th  St.,  is  receiving  bids  for  the  con- 
struction of  a 1 story.  50  x 125  ft.  garage 
on  Center  and  29th  Sts.,  for  M.  Froehlig, 
c/o  Architect.  Estimated  cost  $40,000. 

WIs.,  Waukesha — G.  W.  Harter  has 
awarded  the  contract  for  the  construction 
of  a 1 story,  50  x 90  ft.  garage.  Estimated 
cost  $40,000.  Private  plans. 

General  Manufacturing  j 

Arls.,  Morencl — Stargo  Mines,  Inc.,  will 
build  a cyanide  mill.  Estimated  cost 
$75,000. 

Cal.,  Colusa — California  Prune  and  Apri- 
cot Growers'  Assn,  is  receiving  bids  for  the 
construction  of  a 11  story  cannery.  Esti- 
mated cost  $100,000.  Private  plans.  Noted 
June  8,  1922. 

Cal.,  Los  Angeles — Imperial  Cotton  Mills 
Co.,  Loews  State  Theatre  Bldg.,  has 
awarded  the  contract  for  converting  a 
brewery  Into  a cotton  mill,  and  building  a 

2 story  addition  for  weave  room  containing 
60,000  sq.ft,  floor  space.  Estimated  cost 
$250,000.  Moran  Co.,  207  Kerckoff  Bldg., 
Engrs.  and  Archts. 

Cal.,  Napa — California  Prune  Sc  Fruit 
Growers  Assn.,  Market  and  San  Antonia 
Sts.,  San  Jose,  will  soon  receive  bids  for  the 
construction  of  a 141  x 144  ft.  addition  to 
Its  cannery,  here.  Estimated  cost  $75,000. 
Private  plans. 

Cal.,  Oakland — Tribune  Publishing  Co., 
Oakland  Tribune  Bldg.,  is  having  sketches 
made  for  the  construction  of  a 15  story 
newspaper,  publishing,  and  office  building 
at  13th  and  Franklin  Sts.  E.  T.  Foulkes, 
Croker  Bldg.,  San  Francisco,  Archt. 

Cal.,  Pittsburg — Pioneer  Rubber  Mills.  68 
Sacramento  St.,  San  Francisco,  having 
plans  prepared  for  the  construction  of  a 
factory  here.  Estimated  cost  $100,000.  G. 
Towne,  Genl.  Mgr.  B.  G-  McDougall,  381 
Bush  St.,  San  Francisco,  Archt. 


Cal.,  San  Francisco— L.  R.  Lurie,  Mills 
Bldg.,  has  awarded  the  contract  for  the  con- 
struction of  a 1 story  printing  plant,  on 
Howard  near  6th  St.  Estimated  cost  $25,- 
000.  Leighton  Press,  516  Mission  St.,  lessee. 

Cal.,  Stockton — The  City  of  Stocktpn  had 
plans  prepared  for  the  construction  of  a 
shop  and  alterations  to  old  shop  on  high 
school  grounds.  Estimated  cost  $25,000. 
L.  Stone,  Belding  Bldg.,  Archt. 

Conn.,  Essex — E.  E.  Dickenson  Sc  Co.  will 
soon  award  the  contract  for  the  construc- 
tion of  a 2 story,  40  x 100  ft.  addition  to 
its  witch  hazel  plant.  Estimated  cost  $40,- 
000.  Bilderbeck  & Langdon,  Inc.,  159  State 
St.,  New  London,  Engrs.  and  Archts. 

Conn.,  Hartford — Buck  Sc  Sheldon,  Inc., 
Engrs.  and  Archts.,  60  Prospect  St.,  are  re- 
ceiving bids  for  the  construction  of  a 1 
story,  100  x 110  ft.  printing  plant  on 
Franklin  Ave.,  for  R.  S.  Peck  & Co.,  26 
High  St. 

Fla.,  Frostproof — Chase  Sc  Co.  will  soon 
receive  bids  for  the  construction  of  a 2 
story,  75  x 150  ft.  fruit  packing  and  can- 
ning plant.  Estimated  cost  $30,000.  G.  R. 
Williams,  Mgr.  and  Engr.  Private  plans. 

Fla.,  Leesburg — Municipal  Ice  Plant 
plans  to  alter  and  improve  its  plant.  Esti- 
mated cost  including  new  machinery  $50,- 
000.  Address  W.  E.  Rogers,  Leesburg, 
Engr. 

Idaho,  Nampa— Idaho  Sash,  Door  & Glass 
Co.  plans  to  build  a sash  and  door  factory. 
Estimated  cost  $60,000.  M.  Frenzill,  Pres. 
Private  plans. 

111.,  Chicago — M.  M.  Fishman,  Archt.,  118 
North  La  Salle  St.,  is  receiving  bids  for  the 
construction  of  a 3 story  133  x 166  ft.  fac- 
tory for  the  manufacture  of  brassieres  and 
corset  accessories,  on  Irving  Park  Blvd.  and 
Hermitage  Ave.,  for  Natures  Rival  Co.,  306 
South  Franklin  St.  Estimated  cost  $180,000. 

111.,  Chicago — Shea-Smith  & Co.,  322  Fed- 
eral St.,  has  awarded  the  contract  for  the 
construction  of  a 4 story,  86  x 150  ft. 
printing  plant  on  Ashland  Ave.  Estimated 
cost  $250,000. 

Minn.,  8t.  Paul — L.  F.  Dow  Co.,  381  Jack- 
son  St.,  plans  to  build  a printing  plant  and 
office  building  on  University  and  Hampdon 
Aves.  Estimated  cost  $400,000. 

N.  H..  Nashua — Nashua  Mfg.  Co.  has 
awarded  the  contract  for  the  construction 
of  a 1 story.  50  x 140  ft.  addition  to  its 
cotton  goods  plant.  Estimated  cost  $30,000. 

N.  H.,  Plaistow — Merrimack  Clay  prod- 
ucts Co.,  38  Newbury  St.,  Newton  Center, 
Mass.,  plans  to  build  a 1 story  plant  here, 
for  the  manufacture  of  hollow  tiles.  Esti- 
mated cost  $125,000.  M.  A.  McGrath, 
Treas.  Private  plans. 

N.  J..  Trenton — Freeman  Electric  Co., 
803  East  State  St.,  plans  to  renovate  its 
porcelain  plant  and  build  a 1 story  addi- 
tion. Estimated  cost  $50,000.  R.  G.  Con- 
solloy.  Commonwealth  Bldg.,  Archt. 

N.  Y..  Long  Inland  City— Ridley's,  345 
West  40th  St.,  New  York,  has  awarded  the 
contract  for  the  construction  of  a 4 story 
factory  for  the  manufacture  of  candy,  on 
Queen  Blvd.  and  Moore  St.,  here.  Esti- 
mated cost  $150,000. 

N.  Y..  Long  Inland  City — Wheeling  Cor- 
rugating Co..  16  Desbrosses  St.,  New  York, 
has  awarded  the  contract  for  the  construc- 
tion of  a 6 story  plant  on  Nelson  Ave. 
from  School  St.  to  Vandam  St.,  here,  for 
the  manufacture  of  paper.  Estimated  cost 
$250,000. 

N.  Y..  Lowville — Sillcia  Products  Co., 
Inc.,  plans  to  build  a factory  for  the  manu- 
facture of  silicia  products,  on  North  State 
St.  Estimated  cost  $100,000. 

N.  Y.,  Phelpn — A.  S.  Rathbun  plans  to 
build  a 3 story,  45  x 65  ft.  flour  mill  on 
Canandaigua  Outlet,  to  replace  one  de- 
stroyed by  fire.  Estimated  cost  $25,000. 
Architect  not  announced. 

N.  Y..  Rochester— Amer.  Woodworking 
Mchy.  Co..  I .veil  Ave.,  plans  to  build  a 110  x 
130  ft.  addition  to  its  factory.  Estimated 
cost  $18,000.  Architect  not  announced. 

N.  C„  Winston-Salem — Bailey  Bros,  will 
receive  bids  until  July  15  for  the  construc- 
tion of  a 5 story,  60  x 150  ft.  factory  for 
the  manufacture  of  cigarettes.  Estimated 
cost  $100,000. 

O. .  Cleveland— Cleveland  Kraut  Sc  Pickle 
Co.,  1101  East  22nd  St.,  plans  to  build  a 2 
story,  80  x 130  ft.  factory  at  3333  Lakeside 
St.  Estimated  cost  $50,000.  D.  S.  Duncan, 
Mgr.  Architect  not  selected. 

O.,  Cleveland — Penton  Publishing  Co., 
c/o  R.  E.  Powers.  Treas.,  1136  Chestnut 
Ave.,  has  awarded  the  contract  for  tho 
construction  of  a 9 story.  135  x 135  ft. 
publishing  plant  on  West  3rd  St.  and  Lake- 
side Ave.  Estimated  cost  $500,000.  Noted 
April  13,  1922. 


Pa.,  Franklin — Lakeside  Refining  Co., 
plans  to  make  improvements  to  plant  taken 
over  from  the  Foco  Oil  Co.  Estimated  cost 
$60,000. 

Pa.,  Kane — Amer.  Plate  Glass  Co.  has 
awarded  the  contract  for  the  construction 
of  a 1 story,  80  x 100  ft.  addition  to  its 
factory. 

Pa..  Lancaster — Bayuk  Bros.,  3rd  and 
Spruce  Sts.,  plan  to  build  a 3 story  80  x 
176  ft.  factory  for  the  manufacture  of 
cigars.  Estimated  cost  $105,000.  E.  A 
Wilson,  1208  Chestnut  St.,  Archt. 

Pa.,  New  Kensington — Premier  Baking 

Co.,  c/o  Fayette  Baking  Co.,  ConneUsvUie, 
is  having  plans  prepared  for  the  construc- 
tion of  a 3 story,  80  x 99  ft.  bakery  here, 
on  Stanton  Ave.  Estimated  cost  $100,000. 
B.  H.  Prack,  Keystone  Bldg.,  Pittsburgh. 
Archt. 

Pa,  Phila. — Colonial  Biscuit  Co.,  12th 
and  Brown  Sts.,  is  receiving  bids  for  the 
construction  of  a 2 story,  65  x 65  ft.  cracker 
factory.  Estimated  cost  $30,000.  Private 
plans. 

Pa.,  Pittsburgh — Atlantic  & Pacific  Tea 
Co.,  Bay  St.,  Jersey  City,  N.  J„  has 
awarded  the  contract  for  the  construction 
of  a garage,  warehouse  and  stable  on  Dal- 
las Ave.,  here.  Estimated  cost  $500,000. 

Pa.,  Pittsburgh — J.  L.  Beatty,  Archt., 
Jackson  Bldg.,  is  receiving  bids  for  the  con- 
struction of  a 5 story,  135  x 350  ft.  candy 
factory  at  13th  and  Pike  Sts.,  for  Hardie 
Bros.,  1601  Liberty  Ave.  Estimated  cost 
$170,000. 

Pa.,  Sharon — Valley  Packing  & Provision 
Co.  plans  to  build  a 40  x 70  ft.  addition  to 
its  packing  plant  on  Franklin  St.  Esti- 
mated cost  $5,000.  Architect  not  announced. 

Pa.,  Washington — Observer  Publishing 
Co.  has  awarded  the  contract  for  the  con- 
struction of  a 2 story,  60  x 150  ft.  publish- 
ing plant  on  Main  St.  Estimated  cost 
$150,000. 

Pa..  West  Hickory— H.  H.  Smith  & Co. 
Ridgeway,  Pa.,  plans  to  rebuild  Its  tannery 
destroyed  by  fire,  here.  Estimated  cost 
$50,000.  P.  R.  Smith,  Mgr.  Architect  not 
announced. 

R.  I.,  Providence — Silver  & Drain  Co.. 
Inc.,  228  South  Main  St.,  plans  to  build  a 
1 story  50  x 100  ft.  addition  to  its  plant, 
for  the  manufacture  of  ventilating  equip- 
ment. Estimated  cost  $25,000.  Private 
plans. 

Va.,  Abingdon— Abingdon  Lumber  Corp. 
plans  to  build  additions  to  its  mill.  Esti- 
mated cost  including  machinery,  $16,000  to 
$20,000.  T.  M.  Clapp,  Secy. 


W.  Va.,  HookersvlIIe  (Muddlety  P.  O.) — 
Muddlety  Valley  Clay  Products  Co.,  is  re- 
ceiving bids  for  the  construction  of  a 20  x 
120  ft.  plant.  Private  plans.  F.  Herold, 
Almorris,  Mgr. 

WIs.,  Clinton— T.  B.  Goodall,  Broad  St.. 
Beloit,  has  awarded  the  contract  for  the 
construction  of  a 1 story,  60  x 55  ft.  filling 
station  on  Main  St.,  here.  Estimated  cost 
$40,000. 

Wis.,  Fort  Atkinson — Fort  Atkinson  Can- 
ning Co.  plans  to  build  a 2 story.  75  x 200 
ft.  canning  factory.  Estimated  cost  $150,000. 

Wis.,  Manitowoc — A.  M.  Ritcher  Sons  Co.. 
South  8th  and  Madison  Sts.,  has  awarded 
the  contract  for  the  construction  of  a 1 and 
2 story  110  x 122  ft.  factory  for  the  manu- 
facture of  vinegar.  Estimated  cost  $40,000. 

Wis.,  Merrill — Wisconsin  Mfg.  Co.,  c/o 
E.  Chauvin,  plans  to  build  a 2 store  50  x 
90  ft.  factory  for  the  manufacture  of  sweep- 
ing compound.  Estimated  cost  $45,000 
Architect  not  selected. 

Alta.,  Sawridge — Field  & Patterson  plan 
to  build  a sawmill.  Estimated  cost  $30.0'l0 
Architect  not  announced. 

Ont.,  Lindsay — J.  Hadley  plans  to  build 
a shingle  factory  to  replace  the  one  de- 
stroyed by  fire.  Estimated  cost  including 
machinery  $60,000. 

Ont.,  MUlbank — H.  E.  Rata  Co.  plans  lo 
rebuild  its  B&wmill  which  was  destroyed  by 
fire. 


Ont.,  Niagara  Falls — Niagara  Fall* 
Arena  Co.,  Ltd.,  c/o  G.  Morse,  Main  St.. 
Niagara  Falls  South,  plans  to  build  a 1 
story  ice  arena  (5.000  seating  capacity),  t" 
be  used  as  a skating  and  hockey  arena,  and 
also  for  the  manufacture  of  ice  for  domestic 
use,  and  for  cold  storage  purposes.  Esti- 
mated cost  $50,000. 


Ont.,  Tlllsonbnrg — W.  Ruth  plans  to  build 
a 2.  x 50  ft.  bakery.  Estimated 

cost  $20,000. 


ing  Co.  has  awarded  the  contract  for  th 
construction  of  a 1 and  2 storv  300  x $01 
ft.  plant,  including  carpenter  shop  and  m 
rage.  Estimated  cost  $180,000.  ~ 
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EVERY  one  of  the  new  St£n>ett 
Tools  fills  a definite  need  of 
American  Machinists,  l^sfke 
these  No.  423  Starrett  Rules  and 
Holder,  for  instance.  Every  machinist 
knows  what  a nuisance  it  is  trying  to 
get  a measurement  in  one  of  those 
small  hard-to-get-at  places  where  his 
regular  rule  won’t  go.  With  a tool 
like  this  it’s  easy!  It’s  the  same  way 
with  the  other  new  Starrett  Tools — 
every  one  of  them  meets  a definite 
need.  They’re  all  described  and  illus- 
trated in  a special  Supplement  to  the 
Starrett  Catalog  No.  22  C.  A copy  of 
either  Supplement  or  Catalog — or 
both— will  be  sent  free  to  any  tool 

user  on  request. 

THE  L.  S.  STARRETT  CO. 


The  li^orld' s Greatest  Toolmakers 
Manufacturers  of  Hack  Saws  Unexcelled 
ATHOL,  MASS. 


f-nTH’lT*1 
32.  % 


April  13,  1922 
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PRECISION  GAGES 

Laboratory  Accuracy 
at  a Toolroom  Price 
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Laid  out  and  checked  to  the  same  standards 

his  work  is  sure  to  pass  the  inspector 

THERE  was  a time  when  high-class  gage  blocks 
cost  so  much  that  they  were  kept  locked  away  in  c 
safe  or  tool  crib.  They  were  to  be  used  only  on 
“state”  occasions  or  when  a super-accurate  check  upon 
the  work  seemed  desirable.  But  that  time  is  past. 


Hoke  Gages,  though  guaranteed  accurate  to  within 
.000005  in.  are  being  sold  today  at  a price  that  permits  you 
to  issue  them  not  only  to  the  inspector  but  to  the  man 
who  lays  out  the  work. 


With  a set  or  more  in  the  shop,  your  men  can  work  to  one] 
definite  standard  that  will  give  you  the  highest  accurac 
you  require.  The  use  of  Hoke  Gages  in  the  shop  mak< 
“home-made”  size  blocks  and  other  unreliable  stam 
unnecessary  and  uneconomical 


Work  thus  built  to  and  checked  by  Hoke  Gages  is  boi 
to  be  more  satisfactory  than  when  built  to  one  stam 
and  checked  by  another. 


PRATT  & WHITNEY  CO. 

Works,  Hartford,  Conn. 

General  Offices,  111  Broadway,  New  York 


Hoke  Ga^es  are  put  up  in 
sets  of  103.  81.  34  and  10 
blocks.  Sing-le  blocks  can  be 
bouffht  as  you  need  them. 
They're  fully  described  in  our 
handsomely  illustrated  cata- 
logue. A postcard  request  will 
bring-  you  a copy. 


Announcement 


The  Lodge  & Shipley 
Machine  Tool  Co. 

is  not  in  any  Merger  or  Combination . 

There  has  been  no  change  in  ownership 
or  management. 

The  policy  remains  the  same,  and  the 
business  will  be  conducted  as  it  has  been 
in  the  past. 

The  Lodge  & Shipley  Machine  Tool  Co. 

/.  Wallace  Carrel,  Vice-President  and  General  Manager 

Cincinnati,  Ohio 
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Whichever  Side  You  Stand  On 

Is  the  Operating  Side — 


^"^OMPLETE  control  of  all  move- 
ments  from  both  sides  of  the 
machine  is  a convenience  found 
only  in  the  Duplex  Control  Boring. 
Drilling  and  Milling  Machine. 

All  handwheels  and  levers  are  dupli- 
cated on  each  side  of  this  machine.  No 
matter  how  awkward  the  work,  it 
can  be  handled  and  controlled  with  an 
ease  and  convenience  that  is  impossible 
in  a machine  which  must  be  operated 
from  one  position  only. 

Duplex  control  makes  the  handling  of 
work  that  requires  several  machining 


operations  a comparatively  simple 
matter. 

The  operator  carl  stand  and  control  the 
machine  on  the  side  from  which  he  can 
best  watch  the  work,  as  is  done  on  the 
planer  and  boring  mill. 

In  addition  to  convenience  of  operation, 
the  rapidity  with  which  the  work  can 
be  bored,  dri  led  and  milled,  without 
that  time-killing  job  of  re-set  ung 
makes  the  N-B-P.  Duplex  Control 
Boring,  Drilling  and  Milling  Machine 
invaluable  in  the  shop  and  toolroom. 


NILES-BEMENT-POND  COMPANY 


Sales  Offices  in  Boston.  Birmingham. 
Philadelphia,  Rochester,  Detroit, 
Chicago.  Cleveland.  Cincinnati, 
St.  Louis.  St.  Paul.  Pittsburgh,  Los 
Angeles.  San  Francisco. 


Ill  Broadway 

New  York 


f 


Note  that  in  this  machine  the 
spindle  saddle  is  carried  within 
the  post.  This  provides  a most 
rigid  support  for  the  spindle  and 
eliminates  distorting  strains 
which  are  inevitable  in  other 
machines  where  the  spindle  an,: 
saddle  are  carried  on  the  front 
side  of  the  column.  m 


•105 
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DUPLEX  CONTROL 


„ N-B-P  BORING 
DRILLING  AND 
MILLING  MACHINE 


McGraw-Hill  Company,  Inc. 
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YOU  can  have  Maag  Gears  in  spur, 
spiral,  helical  and  herringbone  types,  in 
sizes  from  2 in.  in  diameter  up. 

All  are  cut  with  the  characteristic  “strong- 
est at  the  base”  Maag  tooth  assuring  the 
greatest  strength  and  durability  possible 
in  gear  construction. 

The  system  of  cutting  Maag  Gears  permits  us  to 
select  the  best  part  of  the  involute  and  to  generate 
it  with  an  accuracy  unusual  in  ordinary  gears.  In 
this  way  are  obtained  the  long  life,  the  slow  even 
wear  and  the  smooth  running  which  distinguish  al! 
Maag  Gears.  We  will  be  glad  to  quote  on  your 
specifications. 


“Strongest  at  the  Base 
Where  Strength  is  Needed 


TTm  Typical  Ma*t  Tooth 


NILES-BEMENT-POND  COMPAfl 


111  Broadway, 


New  Yorl 
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and  the  bar 
itself  is  4 


Hannifin  simplicity — positive  and  accurate  ad:  — 
justment  both  in  and  out,  the  rigidity  and 
strength  of  the  Tool,  the  few  parts  and  the  great 
amount  of  adjustment  giving  long  life  Jo>tffc  ^ C 
cutters  — these  are  exclusive  feature^ffiat  tfiake 
HANNIFIN  BORING  BARS  the.4iest  tools  to 
use.  They  pay  the  user  continuous  saviri&ft'bvex  ]g 
the  cost  of  other  tools. 

“More  Holes  at  Less  Cosr\  c . ... .. 

Let  us  prove  this  to  you  in  your  slttrp^^ 


HANNIFIN  MANUFACTURING  CO. 

Harrison  St.  and  Kolmar  Ave.,  CHICAGO,  ILL. 


e Holes  at  Less  Cost 


Let  our  engineering  department  solve 
your  boring  and  reaming  problems. 


f 


McGiaw-Hill  Company,  Inc. 


New  York  25  cents  a copy 
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How  Would  You  Do  This  Job? 


THE  pockets  in  this  head  had  to  be  correct  in 
relation  to  the  flat  sides  and  the  center  hole 
within  plus  or  minus  .001  in.  in  distance  and 
alignment. 

The  size,  shape  and  relation  to  the  other  pockets 
had  to  be  within  .0005  in. 

Because  of  spring  in  the  cutter,  an  end  mill  could 
not  be  used.  It  was  found  impossible  to  get 
within  .003  in.  of  size  and  shape. 


The  pockets  were  first  machined  in  a P.  & W. 
Profiler  allowing  about  .010  in.  on  a side  for 
finish  while  the  bottom  was  finished  to  the 
proper  depth  and  an  undercut  made  to  allow  a 
runout  for  the  shaper  tools. 

Afterward  the  sides  were  finished  accurately  and 
easily  on  the  Pratt  & Whitney  Vertical  Shaper. 

Mounted  on  an  arbor  with  angle  plates,  the  piece 
was  located  in  line  with  the  feed  of  the  table. 
Side  stops  brought  each  square  hole  over  the 
center  of  the  table  so  that  after  the  first  setup  the 
four  pockets  were  machined  without  unclamping 
the  work  or  using  and  measuring  tools  except  the 
regular  dials  on  the  Indexing  Table.  Total  time 
taken — 

3J  hours  per  piece. 

PRATT  & WHITNEY 

VERTICAL 

SHAPER 

in  addition  to  its  value  on  such  work,  has  a 
most  extensive  application  in  the  making  of 
blanking  and  forming  dies.  Its  combination 
of  indexing  table  and  swiveling  head, 
together  with  rotary  table  feed  adapts  it  to 
nearly  every  shape — the  angular  adjust- 
ment of  ram  takes  care  of  the  clearance. 


Made  in  two  sites  with  6 or  1 0-inch 
stroke.  Ask  us  to  send  you  the  circular, 
/Vo.  269. 


PRATT  & WHITNEY  COMPANY 


Works:  Hartford,  Conn. 


General  Offices:  111  Broadway,  New  York1 


Salem  Offices:  Boston,  Birmingham,  Philadelphia,  Pittsburgh,  Detroit,  Rochester,  Cleveland,  Cincinnati,  Chicago,  St.  Louis,  St.  Paid, 

San  Francisco,  Los  Angeles 
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A rmmer  of  the  very  hixhent  quality 
having  the  positive  mirrometer  ad- 
justing dial,  graduated  in  y4  thou- 
sandths, that  quickly  and  accurately 
expand*  or  contracts  the  blades. 


A highly  efficient  reamer  for  plants 
desiring  a moderate  priced  reamer — 
adjustable  and  dependable  through- 
out. will  enable  you  to  maintain 
uniform  production. 


Shops  with  only  limited  require- 
ments, will  find  this  reamer  highly 
satisfactory  for  their  work.  An  In- 
expensive reamer  of  simple  construc- 
tion, easy  to  adjust  and  to  operate. 


An  Exclusive  Feature 


The  entire  length  of 
hardened  taper  pin 
has  perfect  line  con- 
tact with  blade,  hold- 
ing blade  firmly  in 
bottom  of  slot — ab- 
solutely dependable 
at  all  times  and  per- 
mitting accurute  blade 
adjustment  without 
disturbing  taper  pins. 


100%  REAMER  EFFICIENCY 

THROUGH  their  superiority  and  merit,  Davis 
Expansion  Reamers  have  gained  the  full  ap- 
proval of  practical  mechanics  everywhere,  who 
recognize,  in  their  exclusive  features  and  numerous  ad- 
vantages, the  highest  standards  of  reamer  perfection. 

Davis  Expansion  Reamers,  patented  1912,  were  the 
first  to  employ  the  forward  movement  in  expanding 
blades — an  original  feature  that  insures  perfect  bot- 
toming at  all  times,  as  blades  always  extend  in  ad- 
vance of  reamer  body. 

Accurate  adjustment  is  made  in  a few  seconds  with- 
out circular  grinding — an  exclusive  feature  with  Davis 
Reamers.  Locking  is  simple,  positive  and  rigid.  Blades, 
held  with  taper  pins,  can  be  relied  on,  where  accuracy 
is  essential — another  exclusive  feature.  Greater  range 
of  expansion,  with  blades  interchangeable,  insures 
maximum  blade  economy.  , 

Davis  Expansion  Reamers  are  made  in  three  distinet  styles 
and  ail  sizes,  to  satisfy  the  demands  of  any  shop,  large  or 
small.  They  positively  have  no  equal  for  production,  effi- 
ciency and  economy.  Their  many  distinctive  advantages  will 
SpMtrafe  alMl  prove  the4r  vaJ,le  a»d  adaptability  in  your 

Let  us  send  foil  information  and  Reamer  Circular  ER  10. 

DAVIS  BORING  TOOL  COMPANY 

INCORPORATED 

3710-20  Forest  Park  Boulevard 
St.  Louis,  Mo. 

Established  1903 


Patented  Blade  Clamping 


Blades  are  firmly  held 
in  position  by  harden- 
ed taper  pins  whose 
holding  power  Is  one 
hundred  times  greater 
than  troublesome 
screws,  ordinarily 
used.  These  ping  are 
not  disturbed  when 
adjusting  reamer  to 
size;  they  are  only  re- 
leased when  removing 
blades. 


May  11,  1922 
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Completely  described 
in  Catalog  No.  247. 


it ^ S il 

RIGHT- LINE 
RADIAL 


THE  column  of  the  Right-Line  Radial  is  of  patented  double 
beam  section  much  stiffer  than  a circular  section  of  the 
same  weight.  Because  it  swings  with  the  arm  it  presents 
always  the  strongest  section  to  the  bending  stresses  set  up  during 
operation. 


The  arm  and  head  are  specially  designed  to  bring  the  spindle  un- 
usually close  to  the  face  of  the  arm.  Torsional  moment  is  reduced 
to  a minimum  end  the  utmost  accuracy  in  drilling  is  assured. 


During  operation,  an  electric  clamp  controlled  from 
the  head  clamps  the  column  to  the  pedestal,  the  arm 
is  clamped  to  the  column,  the  head  to  the  arm.  Tins 
locks  the  machine  into  one  solid  whole  with  a stiff- 
ness and  rigidity  that  resists  tendency  to  spring  re- 
gardless of  the  position  of  the  arm 


This  built-in  rigidity,  unusual  convenience  of  opera- 
tion and  an  abundance  of  power  permits  fast,  ac- 
curate drilling  no  matter  how  large  the  job. 


-- 


NILES-BEMENT-POND  COMPANY 


A drill  that  is  rigid  at  every  height 


HERRINGBONE  GEAR  DOUBLE  REDUCTIONS 


May  18, 1922 


McGraw-Hill  Company,  Inc 


New  York  25  cents  a copy 


Drive 
Speeds  4&5 
to  35  R.P.M 
Reduction 
13.8  to  1 


Built  in 
Sizes  from 
10  H P to 
1500  H.P 


STANDARD  HERRINGBONE  GEAR 

Double  Reduction  Drive  with  Hyatt  Roller  Bearings 

Speeds  900  to  8.25  R.  P.  M.,  Reduction  108  to  1 

Cut  Herringbone  Gears,  Spurs,  Bevels,  Worms,  Flexible  Couplings,  Special  Machinery. 

FAWCUS  MACHINE  CO.,  PITTSBURGH,  PA. 


Co-Manufacturers— BRANTFORD,  0NT.,  CANADA,  Dominion  Steel  Products  Co. 

Representatives:  BOSTON,  MASS.,  Catlln-Calder  Co.  NEW  YORK.  N.  Y.,  Robt.  C.  Brown.  84  Pine  St. 

WILKKS-HARRK.  PA.,  Mining  Equipment  & Supply  Co.  MILWAUKEE.  WI8.,  L.  E.  Meidinger 

LAUSIUM,  MICH.,  W.  II.  Edwards  PORTLAND,  ORE.,  Coast  Steel  Machinery  Co. 

BIRMINGHAM.  ALA.,  G.  R.  Mueller  Co.  


nmna.Mi,  onr..,  roast  meet  .uacninery  io. 

SAN  FRANCISCO,  CAUF.,  K.  W.  Eichelberger. 
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Designers — note! 

Forget  that  Worry  About 
Center  Distances 


With  Maag  Spiral  Gears  the  ideal  tooth,  form  is 
retained  at  any  center  distance. 


No  need  to  juggle  your  gear  centers  as  is  neces- 
sary when  figuring  with  ordinary  spirals.  Maag 
Gears  can  be  cut  to  fit  exactly,  any  center  dis- 
tance you  specify  and  will  give  on  those  centers 
any  speed  ratio  your  drawing  calls  for. 


GEARS 


Or  to  put  it  another  way— we  can  cut  Maag 
Gears  to  exactly  fit  your  design;  you  don’t  have 
to  adapt  your  design  to  fit  the  gears.  Keep  this 
in  mind  the  next  time  you  figure  on  using  a 
spiral  drive. 

Catalog  No.  265  tells  you  about  Maag  Gears 
— it  is  full  of  interest  for  every  gear  user. 

NILES-BEMENT-POND  CO. 

General  Offices — 111  Broadway,  New  York. 
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Illustration  shows 


Three-Electrode 
Berwick  Heater 
for 

%"  to  1"  rivets 
from  1"  to  7 94"  long 

Capacity  250  per 
hour  maximum 
diameter 


A postal  card  now  will 
keep  you  posted 


May  25,  1922 
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McGraw-Hill  Company,  Inc. 


New  York  25  cents  a copy 


AMERICAN  CAR  AND 
FOUNDRY  COMPANY 

165 "Broadway,  New  York 

Railway  Exchange  Building,  Chicago 
915  Olive  Street,  St.  Louis 


^-ELECTRIC-^ 

RIVET  HEATER 


M4V  2 


5 1922 


9 types  and  sizes 
for  various  needs 

Capacities  from 
75  to  600 
hot  rivets  per 
hour —X  * 1"  i 

up  to  / 

1 %"  X 10"  / 

or  larger  I 


....•■it  INIT 


Send  for 
this  new  catalog 

It  illustrates  the  various  types  and  sizes  of  Berwick 
Electric  Rivet  Heaters;  contains  actual  records  of 
savings  effected  by  Electric  Heating,  results  of  labor- 
atory tests,  and  comments  from  users ; and  shows  the 
latest  developments  of  Electric  Staybolt  Heaters, 
Chain  Heaters,  Scarfing  Heaters,  Bolt  Heading  or 
Forging  Heaters,  etc. 

You  will  hear  more  and  more  about 
Berwick  Electric  Heating 
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The  Last  Word  in  Heavy  Lathe  Design 


AMONG  the  tools  we  build  to  increase  production  on  heavy 
, work  is  this  new  60"  Heavy  Forge  Lathe.  Modem  and 
up  to  date  in  every  way,  this  machine  has  abundant  power, 
strength  and  stamina  to  do  the  heaviest  work  and  the  operating 
conveniences  that  will  save  time  in  doing  it. 

We  draw  your  attention  to  these  features  of  its  construction: — 

Head  stock 

Completely  enclosed  and  has  forced  lubrication.  Gear  shift- 
ing levers  are  conveniently  located.  By  means  of  a push-button 
the  gears  are  easily  moved  into  line  so  that  teeth  will  engage 
when  changing  speeds. 

Quick  Change  Gears 

Four  feeds  and  threads  are  obtained  by  levers  shown  on  front 
of  change  gear  box.  Twelve  additional  feeds  and  twenty-seven 
additional  threads  are  obtainable  by  change  gears. 

Power  Traverse  to  Carriage 

A separate  motor  moves  the  carriage  along  the  bed. 

New  Apron 

One-piece  type,  double  wall  design;  has  no  overhung  gears  or 
pinions  and  is  consequently  of  most  rigid  construction.  Placed 
exceptionally  close  to  the  bed,  it  avoids  cramping  the  carriage 
and  allows  the  operator  to  stand  close  to  the  work. 

New  T ailstock 

Hinged  tailstock  traverse  bracket  to  permit  properly  spacing 
the  head  screw  and  controller  shaft  brackets. 

Ask  us  to  send  detailed  description, 
dimensions,  weight  and  prices. 

New  Headstock 
New  Apron 
New  Tailstock 
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NILES-BEMENT-POND  COMPANY 

General  Offices:  111  Broadway,  New  York  City 

SALES  OFFICES:  Rochester  Boston  Philadelphia  Cleveland  Pittsburgh  Detroit  Chicago 

St.  Louis  Cincinnati  Birmingham  St.  Paul  San  Francisco  Los  Angelas 
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E.  C.  ATKINS  & COMPANY 


HOME  OFFICE  AND  FACTORY,  INDIANAPOLIS,  IND. 

«*t  On*.  MACHINE  KNIFE  FACTORY: 

BRANCHES 

Atlanta,  Ca.  Sydney,  N.  S.  W.  Memphis,  Term. 
SeatUe,  Wash.  San  Francisco,  Calif.  New  Orleans,  La. 


Me Graw-Hill  Company,  Inc. 


New  York  25  cents  acopy 


METAL 
CUTTING 

Atkins 9 Improved 


Metal  Band  Saw  Macl 


The  Atkins  No.  3 Metal 
Band  Saw  is  the  result  of 
several  years’  effort  to  pro- 
duce a superior 
machine  for  fast, 
smooth , accurate  and 
economical  cutting. 

Important  I 

Improvements 

For  the  sake  of  ac- 
curacy  the  new  ad-  flj 

justable  saw  guide 
has  been  added.  It 
insures  an  accurate 
cut  in  all  sizes  and 
qualities  of  metal  up 
to  the  full  capacity  I 
of  the  machine  when 
properly  adjusted. 


Roller  ROT 

Hyatt  Roller  Bearing«f*§r<?^*“* 
now  used  in  the  hubs  of  the 
two  band  wheels.  This  does 
away  with  all  wear  on  these 
parts.  They  help  lengthen 
the  life  of  the  machine. 

All  wearing  parts  are  equip- 
ped so  as  to  reduce  friction 
to  the  minimum. 

Other 

Important  Features 

A few  other  important  features  of 
this  machine  are  the  Quick  Acting; 

Vise,  the  Gravity  Feed,  the  Auto- 
matic  Stop,  the  Hinged  Table  and 
the  Automatic  Tension  Guide. 

Write  any  point  below  for  booklet 
describing  this  improved  machine. 

Prices  on  application. 


June  1,  1922 
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Just  fill  the  magazine — the  machine  does  the  r 


Catalogue  No.  284  de- 
scribes this  machine 
and  its  operation.  We 
will  gladly  arrange  for 
demonstrations  if  de- 
sired. 

Send  us  samples  or 
blueprints  for  esti  - 
mates  of  production. 


THIS  machine  will  cut  production  costs  on 
four  important  classes  of  work — 

1.  Work  which  must  be  done  on  centers 
such  as  drills,  reamers  and  shafts  which 
are  subsequently  ground  on  centers. 

2 Any  forging  or  casting  of  irregular 
shape  which  can  be  fed  from  the 
magazine. 

3.  Work  which  demands  engine  lathe 
accuracy. 

4.  Work  done  in  such  small  quantities  that 
it  does  not  pay  to  set  up  a turret  lathe 
or  automatic  screw  machine. 


PRATT  & WHITNEY 

FULL 

AUTOMATIC 

LATHE 


After  the  first  simple  set-up  it  is  only  necessary  to  keep 
work  in  the  magazine  and  regrind  and  reset  in  the  holders 
the  ordinary  lathe  tools  that  are  used.  The  machine  is 
entirely  automatic  in  its  action. 


It  places  the  work  on  the  centers,  adjusts  and  clamps  the 
tailstock  spindles,  grips  the  work  by  means  of  the  rotating 
chuck,  starts  the  feed  of  the  tool  carriage,  releases  the 
stock  and  chuck  at  the  end  of  the  cut,  and  finally  returns 

the  carriage  to  the  starting  position. 


Operations  are  repeated  auto 
matically  for  each  piece  of 
work  so  long  as  the  magazine 
is  supplied  with  blanks. 


PRATT  & WHITNEY  COMPANY 


Works:  Hartford,  Conn. 


General  Offices:  111  Broadway,  New  York 


SALES  OFFICES:  Rochester  Boston  Phjl.delphi.  Cleveland  Pittsburgh  Detroit  Chicago 

St.  Louis  Cincinnati  Birmingham  St.  Paul  San  Francisco  Los  AAgeles 
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Jones  & Lamson  Machine  Go. 

Springfield,  Vermont,  U.  S.  A. 


A Shocking  Revealer  of 'the  Truth 
Ts  This  H artness  Screw  Thread  Comparator 


ALL  the  mystery  in  screw  thread  fits  and 
k-  misfits  has  been  cleared  up  by  it.  A 
shaft  of  white  light  has  been  shot  into  a dark 
hole.  The  BLIND  “feel”  method  of  gaging 
threads  has  gone  by  the  board. 

The  Hartness  Visual  Method  of  screw  thread 
^inspection  is  now  the  recognized  standard. 

The  obsolete  gage  method  REJECTS  some 
of  the  BEST  screws  and  ACCEPTS  some 
of  the  WORST.  The  Hartness  Method 
ACCEPTS  the  best  screws  and  REJECTS 


the  worst.  As  shown  in  the  illustration,  the 
Comparator  throws  an  enlarged  shadow  of 
the  thread  upon  a chart  on  which  tolerances 
are  marked. 

The  Hartness  Method  constitutes  one  of  the 
most  important  advances  of  modern  times  in 
increasing  the  dependability  of  all  machines 
using  threaded  parts,  and  in  speeding  up  pro- 
duction and  reducing  the  cost  of  accurate 
threads.  You  should  use  this  easiest  way  to 
good  dependable  screw  thread  fits.  Write 
for  more  complete  information. 
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High  Return 
Speed 


Quick 

Reversal 


NILES-BEMENT-POND  COMPANY 

General  Offices:  111  Broadway,  New  York  City 

SALES  OFFICES:  Rochester  Boston  Philadelphia  Cleveland  Pittsburgh  Detroit  Chicago 

St.  Louis Cincinnati Birmingham St.  Paul  San  Francisco  Los  Angeles  Seattle 


McGraw-Hill  Company.  Inc 


Y’ewYork  2.">  cc'ni  s a copy 


rrs  GOOD  BUSINESS  TO  SPEND  MONEY  FOR 
SOMETHING  WHICH  WILL  YIELD  A BIG  RE' 


That’s  the  Basis  On  Which  We  Sell  \ 
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Double  Ball  Bearing 
Hanger  Boxes 

You  can  save  power,  save  time  and 
oil,  prevent  loss  from  soiled  goods, 
and  wipe  out  maintenance  through 
the  use  of  F afnir  Double  Ball  Bearing 

Hanger  Boxes. 

Fafnir  Double  Ball  Bearing 
Hanger  Boxes  are  simple  in  design 
and  ruggedly  constructed;  there  is 
nothing  to  get  out  of  order  and  no 
delicate  adjustments  to  be  made. 

They  are  easy  to  install  and  fit 
your  present  hanger  frames. 

THE  • 

FAFNIR  BEARING  COMPANY 

Conrad  Patent  Licensee 

New  Britain,  Conn. 

DETROIT  Office:  752  David  Whitney  Bldg. 

CLEVELAND  Office:  1016-1017  Swetlend  Bldg. 

CHICAGO  Office:  537  So.  Dearborn  St. 

NEW  YORK  Office:  5 Columbus  Circle. 
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P & W VERTICAL  SURFACE  GRINDER 


The  only  way  to  finish  this  work  is  to  grind 


An  increasing  number  of 
manufacturers  are  also  using 
the  P Sr  IV  Vertical  Surface 
Grinder  for  general  tool- 
room work  — for  grinding 
and  sharpening,  blanking  or 
forming  dies.  It  will  pay 
you  to  investigate  the  possi- 
bilities of  this  machine  on 
your  product.  Just  ask  for 
Catalog  No.  173-1. 


GRINDING  Vacuum  Cleaner  and  blower 
parts.  The  blades  are  too  delicate  to  mill 
or  cut,  so  they  use  the  Grinder  that  gives  a 
nicely  cut,  parallel  face. 

For  such  work  the  rotary  chuck  comes  in 
handy.  When  needed;  the  planer-like  rect- 
angular table  can  be  used  for  other 
work  with  equal  efficiency. 

1 

The  Pratt  & Whitney  Vertical  Sur- 
face  Grinder  is  a double  - purpose 
machine;  ready  to  give  accuracy  on 
one  job  or  to  take  the  place  of  the 
milling  machine  or  planer  in  clean- 
ing and  truing  up  a face  without 
springing  or  distorting  the  piece. 


PRATT  & WHITNEY  COMPANY 


WORKS— HARTFORD,  CONN. 


General  Office:  111  Broadway,  New  York 


Bain  Often  In  Boiton.  Birmingham,  Philadelphia,  Pittsburgh.  Detroit.  Clereland.  Cincinnati.  Bocbeiter.  Chicago.  Bt.  Lou  la.  St.  Paul,  Ban  Francisco.  Lo,  Angela*. 
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Hercules 


In  open  competition,  and  in  day-after- 
day use  in  factories  everywhere, 
Whitman  if  Barnes  “Hercules” 
High  Speed  drills  have  proved  their 
higher  efficiency  and  lower  cost  over 
and  over  again. 

Instances  where  the  use  of  “Hercules” 
has  increased production,  75  and  1 00% 
are  common.  The  striking  thing  about 
many  of  these  records  is  the  fact  that 
they  were  made  on  jobs  that  had  offered 
prohibitive  difficulties. 


The  works  in  which  Whitman  & Barnes  drills 
and  reamers  are  produced  have  always  been 
the  last  word  in  mechanical  equipment. 

In  these  works,  too,  the  human  skill  which 
enters  into  the  manufacture  of  these  precise 
tools,  finds,  we  believe,  its  highest  expression. 

These  remarkable  facilities  are,  of  course,  un- 
dergoing a continuous  process  of  refinement, 
improvement,  and  enlargement. 

The  last  two  months,  for  instance,  have  seen 
new  additions  of  machinery,  which  still 
further  emphasizes  the  leadership  of  Whitman 
& Barnes  among  manufacturers  of  twist  drills 
and  reamers. 

Warehouses 

64  Reade  Street,  New  York  City 
565  W.  Washington  St.,  Chicago,  111. 

139  Queen  Victoria  St.,  London,  E.  C.  4 


'Whitman  5L  Barnes 


AKRON.  OHIO 

Manufacturers  of  ‘I'WIST  DRILLS  AND  REAM E ELS  Exclusively 


June  22, 1922 
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Mcoraw-rlill  Company,  Inc. 


DON’T 

Don’t  Jo  your  own  chamfering. 
Chamfered  screw  machine  rod  is  ad- 
mittedly economical  because  it  reduces 
feed  finger  breakage  and  resulting  shut- 
downs. 

There  are  three  ways  to  obtain  cham- 
fered rod  — grind  it,  file  it  or  buy  it. 
Don't  grind  it,  as  the  man  in  the  illus- 
tration is  doing.  Don't  file  it  — BUY  IT. 

Buy  Ledrite:  all  Ledrite  is  chamfered. 

Bridgeport  Brass  Company 

Bridgeport  Connecticut 
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Eliminate  Waste — With  Modern  Equipment 

“NATIONAL” 

BULLETIN 

— i CORRECT  PIPE  THREADING  PRINCIPLES 

A valuable  Bulletin 
for  all  who  thread  pipe 
either  by  machine  or 

by  hand  methods 


20  pages 
2p  illustrations 


Free  on  request 

USE  THE  COUPON: 


NATIONAL  TUBE  COMPANY,  PITTSBURGH,  PA. 

Please  send  me  a copy  of  “National"  Bulletin  No.  6 — 

CORRECT  PIPE  THREADING  PRINCIPLES 

Name Address 

Occupation 
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Made  to  last 

Over  3000  years  ago  Raineses  II,  called  by  his  people  the  “King  of 
Kings,”  built  the  most  awe-inspiring  of  Egyptian  ruins,  the  Temple 
of  Abu-Simbel.  This  was  carved  in  a rocky  hillside  on  the  banks  of 
the  River  Nile,  in  the  Nubian  Desert. 

An  immense  cut,  300  feet  deep,  was  made  in  the  hillside,  and  four 
colossal  statues  of  Rameses  II  were  hewn  out  of  the  solid  rock,  form- 
ing a most  impressive  sight.  These  statues  all  represent  Rameses  II 
seated,  with  the  hands  on  the  knees,  presumably  resting  after  the  con- 
quest of  the  then  known  world. 

They  are  66  feet  high  and  if  they  stood  erect  would  be  83  feet.  The 
forefingers  on  the  hands  measure  over  a yard  and  man  seems  but  a pigmy 
in  comparison. 

And  there  they  sit  through  centuries  like  captive  giants  whom  only  a 
terrific  earthquake  shock  could  liberate.  A door  at  the  base  of  the  hill 
leads  to  a subterranean  hall  where  there  are  other  monster  statues  wait- 
ing with  folded  arms  through  the  slow  moving  centuries.  Torchlight 
reveals  the  altar  where  sacrifices  to  the  gods  were  offered. 

Rameses  was  rightly  called  the  “King  of  Kings.”  He  did  that  which 
so  many  other  celebrities  history  tells  us  about,  failed  to  do.  He  left 
his  “footprints”  behind  him. 

And  that’s  what  counts.  Do  something  just  a little  better  than  the 
other  fellow  and  your  “footprints”  will  be  preserved.  You  will  loom 
up  large  on  the  horizon  and  be  readily  distinguished  from  the  others 


The  Lodge  & Shipley 


Cincinnati, 
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The  Lodge  & Shipley  Lathe 


Machine  Tool  Co. 

Ohio 


has  been  termed  by  many  as  the  “Lathe  of  Lathes.”  And  why?  There 
is  no  secret  about  it.  If  you  make  a statue  or  a lathe  just  a little  better 
than  others  you  don’t  have  to  force  recognition — recognition  forces  it- 
self! 

For  twenty-nine  years  Lodge  & Shipley  has  put  unlimited 
time  and  resources  into  the  manufacture  of  lathes  only. 
Lathes  have  been  made  a specialty  and  the  design  offered 
you  today  is  sound,  thoroughly  worked  out  and  the  result 
of  years  of  concentrated  effort. 

When  ycu  purchase  a lathe  you  want  it  to  last  for  a good 
number  of  years.  If  it  is  made  better  than  others,  in  other 
words  MADE  TO  LAST,  such  as  is  the  Lodge  & Shipley, 
it  will  be  turning  out  accurate  work  when  other  machines 
of  the  same  age  must  be  discarded — just  like  the  Temple  of 
Abu-Simbel  still  holds  the  spectator  in  awe,  while  most  other  things 
made  in  the  same  day  have  long  since  returned  to  dust. 

Our  general  catalogue  will  interest  you.  No  obligation. 


36-in  Selective  Head  Triple  Geared  Lodge  & Shipley  Engine  Lathe 
Made  in  sizes  14-in.  to  60-in. 
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“How  would  you  suggest 
that  we  handle  this  job?” 

This  is  a typical  case  of  Cincinnati  Milling  En- 
gineering Service. 

The  problem  was  to  find  a cheaper  »vay  to  mill 
plier  sides.  A sample  of  the  piece  and  a blue- 
print accompanied  the  request  for  our  Engi- 
neering Service.  We  made  a thorough  study 
and  analysis  of  the  job,  prepared  an  estimate  (as 
illustrated),  and  upon  its  acceptance  provided 
the  equipment.  The  resulting  production  was 
20%  in  excess  of  our  estimate. 


Remember,  this  is  not  an  exceptional  case. 
We  can  do  as  well  for  you.  Ask  us  to  try. 


SKETCH  Oir 


ri*TUl»e 


Here  is  the 
finished  job.  This 
equipment  actu- 
ally produces 
about  20r/c  more 
than  our  engi- 
neers claimed  it 
would. 


24  in.  Cincinnati  Plain  Automatic  with  index  base  and  Special  Fixtures. 


The  Cincinnati  Milling  Machine  Co. 

Cincinnati,  Ohio,  U.  S.  A. 
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unmesuc  AkpiKh:  Henry  Prentiss  die  Co..  Inc..  New  York.  Boston.  Hartford, 
Buffalo.  Syraruse.  Rochester:  The  Moteh  Sc  Merryweather  Mehry.  Co.. 
Cleveland.  Detroit.  Pittsburgh.  Ciiieinnati : Marshall  & Husehart  M<hy  Co.. 
Chicago:  W.  E.  Shipley  M«hy.  Co..  Philadelphia:  Elliott  Sc  Stephens  Muhy. 
Co..  St.  Louis.  Kansas  City;  Marshall  S*  Husehart  Mehy.  Co.  of  Indiana, 
Indianapolis:  Kemp  Mch.v.  Co.,  Baltimore:  Salt  Lake  Hardware  Co., 
Salt  Lake  City:  Robinson.  Cary  & Sami-  Co..  St.  Paul.  Duluth:  Hamm. 
Rickard  & McCone.  San  Francisco.  Los  Angeles;  Hallidie  M<hy.  Co.. 
Seattle.  Vancouver:  Hendrie  & Bolthoff  Mfg.  & Supply  Co..  Denver; 
Zimmerman-Wclls-Brown  Co..  Portland:  Dewstoe  Machine  Tool  Co..  Bir- 
mingham: Seegcr  Machine  Tool  Co..  Atlanta:  C.  T.  Patter-on  Co..  Ltd.. 
New  Orleans;  Mills  & Lirpton  Supply  Co..  Chattanooga.  General  Maehmery 
Co..  Spokane. 


Canadian  Agents:  H.  W.  Fetne.  Ltd..  Toronto.  Hamilton;  H.  W .Peine.-  Ltd.. 
of  Montreal:  Montreal  General  Supply  Co.  of  Canada.  Winnepcg.  Foreign 
Agents : Chas.  Churchill  & Co..  Ltd..  London.  Birmingham.  Manchester. 
Newea-tle-on-Tviie.  Glasgow.  Bristol.  Aux  Forges  de  Vuleain.  Rar\*«. 
Lyons.  Bordeaux:  Isbe.-uue.  Todd  & Co..  Brussels  Antwerp:  Akttoholagrt 
C.  A.  Herstad.  Stockholm.  Copenhagen:  Hijo  de  Miguel  Mateu.  Rar<*elona. 
Lisbon:  J.  Lambereier  Sc  Co..  Geneva.  Zurich:  Ereole  Vaghi.  Milan: 
Naamlooze  Veniiootsehap  Higeta.  Rotterdam:  Maskin-Aktiebolaget  E. 
Gronbloni.  Abo.  Helsingfors;  Andrews  Sc  G<*<»rge  Co..  Tokyo.  Osaka  ami 
Yokohama:  McPhersons  Pty..  Ltd..  Melbourne.  Sydney:  D.  Drury.  & Co  . 
Johannesburg.  Durban.  Cape  Town.  Negroni  Hermanns.  Bueno-  Aires.  If. 
S Gray  Co..  Honolulu:  Mestro  Sc  Blatge.  Rio  de  Janeiro.  Edward  J.  Noll 
Co..  Ltd.  Manila. 
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It’s  nothing 
exceptional 


The  Name  “Statler”  is  symbolical  with 
excellence  and  efficiency  in  hotel  fit- 
tings. 

The  water  and  steam  lines  in  the  Ho- 
tels Statler  are  considered  of  prime  im- 
portance, therefore,  installation  equip- 
ment of  the  highest  type  is  required. 

That  is  the  reason  why  the  Fransette 
Corp.  of  New  York  are  using  two 
Landis  Pipe  Threading  and  Cutting 
Machines — one  6 in.  and  one  8 in. — 
on  the  piping  of  the  New  Hotel  Stat- 
ler of  Buffalo,  N.  Y. 


The  clean-cut,  speedy  performance  of 
the  Landis  is  of  value  on  such  work 
and  the  pipe  lines  follow  the  steel 
without  a hitch. 

The  two  pipe  men  shown  above  have 
been  operating  Landis  machines  for 
the  past  ten  years  and  are  producing 
twice  as  many  unexcelled  pipe  meas- 
urements as  could  be  turned  out  with 
other  machines. 

It  would  be  an  exceptional  case  to  find 
any  machine  but  a Landis  on  a job  like 
the  Statler. 


You  may  be  able  to  do  a good  job  with  commonplace  equip- 
ment, but  if  time  is  an  equal  factor  with  de  luxe  workman- 
ship, you  must  turn  to  the  Landis. 

Let  us  tell  you  about  its  range  and  possibilities. 


Landis  Machine  Company,  Inc.,  Waynesboro,  Penn. 
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Cl  NCI  mil  BICKFORD 


f 


4-,5-and  6-foot  Plain  Radial 
Drilling  Machine 

The  growing  value  of  time  can  be  traced  in 
the  evolution  of  Cincinnati  Bickford  Radial 
Drilling  Machines  from  their  original  form 
to  their  present  highly  developed  types. 

This  machine  requires  a minimum  number  of 
operations  in  drilling  a hole.  Those  opera- 
tions that  are  required  have  been  developed 
so  as  to  take  a minimum  amount  of  time — one 
result  of  our  years  of  experience  and  concen- 
trated effort. 


The  Cincinnati  Bickford  Tool  Company 

Oakley,  Cincinnati,  Ohio,  U.  S.  A. 

Founded  1874 


Gives  You  the  Benefit 
of  48  Years’  Experience 

We  have  been  manufacturing  drills  for  over  forty-eight  years. 
The  refinements  of  design  and  construction  that  characterize 
our  machines  come  as  a result  of  great  care  and  much  costly 
experimentation  on  our  part.  Every  user  of  a Cincinnati 
profits  by  our  experience. 

The  machine  shown  is  our  21-inch,  Sliding  Head,  Heavy- 
Pattern  Drill.  The  Patent  Geared  Tapping  Attachment  is 
furnished  or  not  as  desired.  These  drills  have  many  excellent 
features  that  will  help  reduce  your  drilling  costs. 
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Total  Cutting  Time 


*See  photograph  Nos.  1,  2,  3 and  4 at  the  right.  See  Hannifin  Bori  g 
Bar  circular  for  sizes. 

Frankly  we  are  proud  of  this  boring  bar.  We  are  proud  of  it  because 
we  believe  it  capable  of  things  heretofore  unattained  by  tools  of  this  kind. 
Our  experienced  Boring  Bar  Engineering  Department  is  at  your  service. 
It  will  assume  the  responsibility  of  your  boring  problems. 

A new  Hannifin  circular  is  just  off  the  press,  which  gives  a complete 
description  of  the  bar.  Write  to  us  and  me  mill  be  glad  to  mail  you  a 

J HANNIFIN  MANUFACTURING  CO. 

Harrison  St.  & Kolmar  Ave.,  Chicago , Illinois 


Adjustable  Boring  Bars 

AIR  OPERATED  CHUCKING  DEVICES 


through  7M  of  Cast  Iron  in 
4 Minutes  and  55  Seconds 
with  One  Pass  of  the  Tool 


How  Hannifin  Boring  Bars,  in  Four  Successive  Steps, 
Increased  the  Diameter  of  a 1-9  16"  Hole  to  6". 


THIS  data  is  taken  from  a series  of  tests  actually  made.  The  con- 
dition under  which  these  tests  were  made  was  in  no  sense  ideal. 
The  stock  selected  was  a good  grade  of  cast  iron;  the  machine,  24" 
Heavy  Duty  Turret  Lathe.  Bars  were  our  standard  design — the  very 
kind  we  hope  to  sell  to  you. 

The  following  table  gives  complete  data  on  each  cut. 


Size 

Spindle 

Feed 

Size 

Length 

Stock 

T 

Bar* 

speed — r.p.m. 
S.P. 

per  Min. 

Bore 

Bore 

Removed 

Dia. 

Min. 

c in 

G5 

120 

5j" 

•>  i 

7i" 

i" 

1 1 >• 

1 

D (21 

fin 

83.4 

■H" 

•>  3" 

1 

K ( 3 ) 

fin 

57.3 

3” 

4" 

4 i ” 

1 1 " 

•» 

F ( 4 ) 

fin 

38.2 

1 i7.-.  " 

fi" 

7 J" 

2" 

4 
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When  you  buy  a 
“Hartness” — you 
get  production — 
not  merely  a ma- 
chine. 


■D-igj 
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’roducing  with  a “Hartness” 

Finishing  a Friction  Hub 


in  a shop  where  100  Hartness  Flat  Turret 
Lathes  are  giving  satisfaction 


The  work  illustrated  is  machined 
from  a steel  casting.  Each  piece  is 
finished  in  two  operations.  This 
work  is  being  produced  on  Hartness 
Flat  Turret  Lathes  in  the  shops  of 
Sullivan  Machinery  Co.,  Claremont. 
N.  H.,  where  100  Hartness  Flat 
Turret  Lathes  are  giving  satisfaction. 


Illustration  A (opposite  page)  shows  the  first 
operation  on  the  hub. 

In  the  first  position  on  turret — Rough  bore  K 
In  the  second  position  on  turret — Face  L 
In  the  third  position  on  turret — Rough  bore  H 
In  the  fourth  position  on  turret — Finish  bore  H 
In  the  fifth  position  on  turret — Bore  K,  bevel 
P.  and  face  W 

In  the  sixth  position  on  turret — Ream  H 
In  the  first  position  on  turret — Face  E 


Illustrations  B send  C (opposite  page)  show  the 
second  operation  on  the  hub. 

In  the  second  position  on  turret — Rough  turn  A 
and  B 

In  the  third  position  on  turret — Face  F and  G, 
and  neck  C 

In  the  fourth  position  on  turret- -Finish  turn,  A, 

B,  and  C. 

In  the  fifth  position  on  turret — Thread  D 


If  you  have  work  similar  to  this,  we  would  like  to  furnish  you  with 
time  estimates  and  production  figures. 


Hartness  Flat  Turret  Lathes  have  many  advantages  to  recommend  them.  In  these  days  of  keen  competition,  work 
must  he  done  profitably  and  at  a close  figure.  Production  speed  is  an  important  factor,  yet  accuracy  must  be  maintained. 
You  get  both  on  a “Hartness”  and  save  on  labor.  This  means  economical  production  at  a minirftum  cost.  These  are  the 
conditions  under  which  the  Hartness  Flat  Turret  Lathe  is  producing  satisfactorily.  You  want  production — you’ll 
get  it  on  a “Hartness.” 

T ell  us  what  your  problem  is  and  we  will  show  you  how 
it  can  be  done  f cutter  and  more  economically. 


JONES  & LAMSON  MACHINE  COMPANY 

SPRINGFIELD,  VERMONT,  U.  S.  A. 

503  Market  St.,  SAN  FRANCISCO,  CAL.  9-10  Water  Lane,  Queen  Victoria  St.,  London,  E.  C. 

AGENTS 

France,  Spain  and  Belgium.  F.  Auberty  Sc  Company,  182  Rue  Lafayette,  Paris 
Holland:  Spliethoff,  Beeuwkes  Sc  Company,  Leuvehaven  Wz.  159,  Rotterdam,  Japan,  Korea,  etc.;  Mitsui  Sc  Company,  Ltd., 
Tokio,  Australasia:  McPherson’s  Pty.,  Ltd.,  554  Collins  Street,  Melbourne.  Sweden:  A.  Bol.  Oscar  Lindbom,  Stockholm. 
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How  Lower  Producing  Costs  Make  Lower  Sales  Costs 

— — — — — — — — — — 


The  prohibitive  cost  of  getting  business — of  making 
sales — is  another  serious  factor  in  the  present  “re- 
adjustment” period.  It  is  largely  due  to  the  re- 
sistance in  the  mind  of  the  buyer,  who  is  slow  to 
react,  in  spite  of  all  sales  effort,  because  he  feels 
that  " prices  are  too  high.” 

Prices  are  high,  it  is  true,  on  many  products  which 
have  not  nearly  reached  a deflation  level.  It  is  up 
to  every  manufacturer  to  use  every  ounce  of  energy 


to  bring  them  down — for  lower  production  costs 
will  naturally  cut  the  cost  of  making  sales  once  the 
confidence  of  the  buyer  is  regained. 

Let  each  and  every  manufacturer  make  a 
careful  study  of  his  production  costs,  and 
we’ll  wager  that  99  out  of  every  100  will 
find  ways  and  means  of  reducing  his  costs. 
Let  him  begin  by  checking  up  his  equip- 
ment in  the  shop. 


*Thi»  U the  first  of  a series 
of  seven  “LJttle  Talks**. 
Watch  for  succeeding  ar- 
ticles. 


The  American  Tool  Works 

Lathes  Planers 
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LiiileWalhz 


Through  Your  Own  Shaper  Department 


Just  to  start  the  ball  rolling,  consider  the  cost  per  operation  in  your  planer  depart- 
ment. You  may  be  amazed  in  comparing  the  efficiency  of  a shaper  built  in  1910  or 
1900,  with  an  up-to-date  model,  designed  to  meet  modern  conditions. 

Possibly  you  will  find  no  conditions  as  serious  as  in  the  shop  where  the  photo  below 
was  taken.  That  shop  is  actually  using  the  21-in.  shaper  shown  by  the  illustration, 
and  trying  to  compete  with  other  shops  employing  up-to-date  machinery.  The  ma- 
chine referred  to  is  26  years  old,  of  obsolete  design,  badly  worn,  inaccurate,  and 
when  photographed  was  taking  a cut  in  steel  1-16  deep,  with  a .015  in.  feed,  at  22 
strokes  per  minute.  Small  wonder  that  costs  are  high — Nor  is  this  an  unusual 
exaggerated  case. 

Increasing  Production  4800% 


Compare  this  with  a new  “American”  shaper  of  the 
same  size,  which  does  die  same  work  at  % in.  depth 
of  cut,  with  a .093  in.-  feed,  at  22  strokes  per 
minute — an  increase  in  production  of  48  times,  and, 
what  is  more,  the  work  is  accurate. 


There  are  in  this  country  thousands  of  antiquated 
shapers  of  low  productive  value,  which  simply  must 
be  eliminated  and  replaced  with  new  and  better 
tools  before  manufacturers  can  expect  to  get  their 
costs  and  selling  prices  down  to  a basis  attractive 
to  the  buyer.  Are  any  of  them  in  your  plant? 


Let  “ AMERICAN " engineers  help  you  check  up  this  proposition 


Let  each  manufacturer 
analyze  his  own  condi- 
tions, and  wherever  he 
finds  a cost  leak,  let  him 
take  immediate  steps  to 
correct  it.  That  is  some- 
thing we  all  have  got  to 
do  if  we  intend  to  re- 
main in  business,  for  if 
we  don't  do  it  our  com- 
petitors will ; then  what 
chance  will  we  have? 
Let's  look  the  facts  in 
the  face  and  get  busy. 


Company,  Cincinnati, 


Shapers 


Radials 


U.  S.  A. 


I 
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— if  you  want 
to  stay 
in  business 


Keep 

□ur  Fingers 

on  the 

ost-Cutting 

Pulse 


The  New  High-Speed  Gear  Shaper 


A MANUFACTURER,  in  discussing  conditions  in  his  particular  line,  said: 
“It  is  now  a case  of  doing  one  of  two  things — scrapping  all  of  my  obsolete 
machine  equipment  and  supplanting  it  with  up-to-date  production  tools,  or 
going  entirely  out  of  business.” 

Many  manufacturers  are  in  the  same  box.  They  have  to  reduce  costs  in  order 
to  get  their  selling  prices  down  to  a point  where  they  can  sell  their  product  and 
still  make  a profit.  All  of  the  frills  and  unnecessary  costs  must  be  entirely  elimi- 
nated. 

The  new  High-speed  Gear  Shaper  was  designed  to  cut  costs;  and  is  doing  so  in 
every  plant  where  it  has  been  installed. 

A demonstration  in  your  own  plant  will  convince  you  that  it  is  a cost  cutter. 
You  incur  no  obligation  by  asking  for  further  information. 

Let  tts  help  you  reduce  your  costs. 

The  Fellows  Gear  Shaper  Co. 

Springfield,  Vermont,  U.  S.  A. 


Foreign  Agents:  A If  ml  Herbert.  Ltd..  Coii  ven  try.  England: 
Sociote  Anonyme  Alfred  Herbert.  Paris.  France:  Soeieta  Anon- 
imt*  Italiann  Alfred  Herbert.  Milan.  Italy:  Alfred  Herbert.  Ltd.. 
Yokohama.  Japan:  Societe  Anonyme  Alfred  Herbert.  Barcel- 
ona, Spain:  Scx-iete  Anonyme  Beige  Alfred  Herbert.  Brussels. 


Belgium;  Alfred  Herbert  (India)  Ltd..  Head  Office.  Calcutta. 

< OM"t  Representative*:  Ecoles  & Smith  Company. 
Portland,  Oregon:  Seattle.  Washington;  San  Franei«u*o  and  Los 
Angeles.  California. 
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Piston  Pins 


or 

What  Have  You? 

This  new  Murchey  Machine  will  ream 
and  chamfer  both  ends  of  a piston  pin 
SIMULTANEOUSLY. 

What  parts  are  you  making  that  it 
would  handle  just  as  advantageously — 
AND  SAVE  YOU  REAL  MONEY? 

PLEASE  NOTE  also  it  can  be  adapted 
to  Tapping,  Drilling  and  Threading. 

Don’t  you  need  it? 

Murchey  Machine  & Tool  Co. 

Detroit,  Mich.,  U.  S.  A. 

New  York  Office:  99  Warren  Street;  Cleveland  Officer  1625  Williamson  Bids’. ; Pittsburgh 
Representatives:  Laug-hlin  A Barney.  Union  Arcade:  Chicago  Representatives:  E.  E.  Ellis 
Engineering  Co.,  621  Washington  Blvd.;  Los  Angeles  Representatives:  Harron  Rickard  A 
McCone,  225  So.  San  Pedro  Street;  Coats  Machine  Tool  Company.  14  Palmer  Street.  West- 
minster, London,  S.  W„  England;  Fenwick  Freres  A Company.  8 Rue  de  Rocroy,  Paris. 


Digitized  by  u.ooQie 


18 


Buying— A MERICAN  MACHINIS  T — Section 


VoL  66,  No.  14 


INGERSOLL 

Take  Heavier  Cuts  With  Ingersoll  Cutters 


The  Inserted  Tooth  Milling  Cutter  is  an 
Ingersoll  specialty  developed  through  thirty- 
six  years  of  experience  devoted  exclusively 
to  milling. 

There  is  an  Ingersoll  Cutter  for  every  type 
of  milling.  The  type  “X”  cutter  is  designed 
for  heavy  duty  milling  in  steel  or  cast  iron. 
It  is  the  best  cutter  for  all  around  shop  work 
that  we  know  of.  It  is  especially  adapted  to 
work  requiring  a cutter  that  will  mill  on  the 
periphery  as  well  as  the  face.  The  teeth  are 


of  high  speed  steel,  held  firmly  in  place  by 
wedges  and  screws.  The  housing  is  a hard- 
ened steel  forging. 

Through  the  utmost  efficiency  in  producing 
Ingersoll  inserted  tooth  cutters  in  standard 
sizes,  and  large  quantities,  we  have  been  able 
to  reduce  our  cutter  prices  to  the  1914  level. 
Let  us  have  your  cutter  Inquiries.  We  can 
make  immediate  delivery  on  all  standard 
Ingersoll  cutters.  Present  prices  will  war- 
rant your  making  necessary  purchases. 


The  Ingersoll  Milling  Machine  Co. 

Milling  Machines  and  Their  Equipment 

Detroit:  David  Whitney  Bldg.  ROCKFORD,  ILL.  50  Church  St.,  New  York 
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BAUSH  METAL 

DURALUMIN 


Duralumin  is  an  alloy  produced  after  years  of  systematic 
endeavor  to  meet  the  demand  for  a metal  which  shall 
be  as  light  as  Aluminum  and  as  strong  as  mild  steel, 
yet  without  the  many  disadvantages  of  Aluminum  in 
its  pure  state. 

Duralumin  is  the  only  light  metal  that  can  replace  steel 
in  forgings.  With  a two-thirds  saving  in  weight,  heat 
treated  Duralumin  Forgings  approximate  mild  steel 
forgings  in  strength. 

Wherever  weight  is  a deciding  factor  Duralumin  is  the 
most  satisfactory  metal  for  most  articles  made  by  hot 
working  or  forging.  Naturally,  Duralumin  Forgings 
are  especially  desirable  for  reciprocating  or  moving  parts 
where  inertia,  due  to  their  own  weight,  forms  a large 
part  of  the  total  stress. 


Minimum  Physical  Properties  of  Rolled 
or  Sheet  Metal  (heat  treated)  and  of 
Forging  Metal  are: 

Tensile 55,000  lbs.  per  sq.  inch 

Elastic  Limit 30,000  lbs.  per  sq.  inch 

Elongation 18% 

Baush  Machine  Tool  Company 

Metals  Division 

SPRINGFIELD,  MASS.,  U.  S.  A. 

Manufacturers  of 

BAUSH 

DURALUMIN 

BLOOMS— SLABS — BILLETS — SHEETS — FORGINGS 


BAUSH  CASTING  METAL  INGOTS 

Aluminum  Alloy  of  High  Tensile  Strength 

Rolling  Mill  and  Drop  Forge  Works  Detroit  Office: 

SPRINGFIELD,  MASS.  1825  Dime  Savings  Bank  Bldg. 


A Few  Advantages 
MACHINING 
Better  than  aluminum. 
Cost  greatly  reduced  when 
compared  with  iron  or 
steel. 

Taps  and  threads  well. 

RECIPROCATING 

PARTS 

Weight  reduced  without 
loss  of  strength. 
Acceleration  increased. 
Inertia  decreased. 


Polishes  easily. 

Resists  atmospheric  condi- 
tions. 

No  plating  required. 


Can  be  rolled,  forged, 
drawn,  heat  treated  and 
annealed. 

Hot  and  cold  worked. 


A QUALITY  METAL 
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Here  is  a 


Hub  Job  that 


/ Requires  both 

N.  / The  machine  used  for  turning  out  this 

N.  / work  is  the  Potter  & Johnston  8B  Auto- 
'S. / matic  Chucking  and  Turning  Machine. 

The  machine  is  built  strong  enough  and  is 
\ of  the  correct  design  to  stand  up  and  pro- 

duce all  that  is  required  both  for  accuracy 
and  production. 

The  Hub  which  is  made  of  malleable  iron  is  completed  in  two  holdings — no  further  operation  being 
required,  as  all  dimensions  are  to  size: 


First  Holding 

1st  T.F. — Rough  Bore,  Turn  and  Face  Flange 
2nd  T.  F. — Finish  Bore,  Turn,  Face  Flange 
and  Chamfer  Hub 
3rd  T.F. — Ream  4.732  diam. 


Second  Holding 

1st  TiF. — Rough  Bore,  Turn  and  Face  Hub 
2nd  T.F. — Finish  Bore,  Turn,  Face  and 
Chamfer  Hub 

3rd  T.F. — Ream  4.732  diam. 


Output  per  machine  is: 

First  Holding — 86  per  day  of  nine  hours. 

Second  Holding — 86  per  day  of  nine  hours. 

One  attendant  operates  three  machines  on  this  class  of  work 


New  York  Office:  Hudson  Terminal  Bid?.,  50  Church 
Street.  Walter  H.  Foster,  Manager.  Detroit  Office:  The 
Potter  Sc  Johnston  Agency  Co..  535  Bates  9t.  Chicago 
Office:  1001  McCormick  Bldg..  Chas.  H.  Shaw.  Manager. 
Toronto  Office:  11  Wellington  Street.  East.  E.  C.  Roelof- 
aon.  Manager. 


POTTER  & 

PAWTUCKET, 
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You  Getting  Accuracy 
With  Production? 

If  you  are  getting  both  you  may  be  interested  in  a way  of 
improving  your  present  method  of  machining  and  thereby 
jumping  up  your  production  and  at  the  same  time  retaining 
your  accuracy. 

If  you  are  not  getting  both  you  should  investigate  the  prop- 
osition right  away  and  get  on  the  track  to  improve  your 
methods  of  manufacture.  Send  your  drawings  or  samples 
along  and  we  will  outline  what  we  can  do  for  you. 


*HODE  ISLAND 


Foreign  Offices  and  Representatives:  Office  lor  Great 
Britain,  France.  Italy.  Belgium.  Switzerland,  Spain  and 
Portugal;  Potter  A Johnston  Machine  Co..  68  Ave.  de  la 
Grande  Armee.  Paris.  France.  J.  Ryan,  Manager.  Chas. 
Churchill  A Co..  Ltd..  London,  Birmingham,  Manchester 
and  Neweastle-on-Tyne.  England,  and  Glasgow,  Scotland. 
Ercole  Vaghi.  Corso  Porta  Nuova.  34  Milan,  Italy,  Ky- 
lander,  A Asplund,  Stockholm,  Sweden,  Yamatake  A Com- 
pany. No.  1 Yurakucho,  Iehome,  Kojimacbiku.  Tokyo, 
Japan. 
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The  Warner  CBt,  Swasey  Company 


NEW  YORK:  Singer  Building 
CHICAGO:  618-622  Washington  Boulevard 
MILWAUKEE:  209  Sycumorc  Building 


Cleveland,  U.  S.  A. 


BOSTON:  Oliver  Building 
INDIANAPOLIS:  940  Lemcke  Anne* 


BUFFALO:  Iroquois  Building 
DETROIT:  5928  Second  Boulevard 
DAYTON:  518  Mutual  Home  Building 


“Before  You  Invest,  Investigate 


This  Warner  & Swasey  turret  lathe  was 
placed  in  a large  truck  builder’s  plant 
recently.  His  willingness  to  investigate 
what  it  could  do  for  him  is  earning  money 
for  him  now. 

He  thought  he  was  getting  a fine  finish 
and  making  good  time  on  his  old  equip- 


ment, and  his  equipment  was  above  the 
average.  Now  he  knows  he  was  losing 
money  on  it. 

We’d  change  the  slogan  to  “Investigate 
your  present  equipment,  whether  or  not 
you  intend  to  invest”. 


Investigate  by  sending  us  blue  prints  of  your 
bar  and  chucking  work  for  estimate — whether 
it’s  simple  or  difficult  work.  Chances  are  we 
can  save  you  money. 
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NEWTON 

(Registered  Trade  Mark) 

HORIZONTAL  MILLING  MACHINES 


NEWTON  MILLING  MACHINES 

have  the  WEIGHT  and  SURPLUS  POWER  which  eliminate 
vibration  and  insure  steady,  smooth  cutting,  together  with  the 
necessary  feed,  speed  and  control  mechanism  to  give  MAXIMUM 
PRODUCTION  AT  MINIMUM  COST. 


IMMEDIATE  SHIPMENT 


can  be  made  on  several  sizes. 
Care  to  have  specifications? 


NEWTON  MACHINE  TOOL  WORKS,  Inc. 


MILLING  MACHINES 

23rd  and  Vine  Streets 


Manufacturers  of 
SLOTTING  MACHINES 
ROTARY  PLANING  MACHINES 
CRANK  PLANING  MACHINES 


COLD  METAL  SAWING  MACHINES 

Philadelphia,  U.  S.  A. 
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Economizing 

by  the  trainload  is  possible  with  the 


Mult-Au-Matic 


Bullard  Mult-Au-Matics  transformed  carload  production  to  train- 
load production  in  the  plant  of  a middle  west  automobile  manu- 
facturer and  the  best  part  of  the  story  is  the  decrease  in  labor 
costs  with  less  equipment  and  floor  space  required. 

A comparison  of  records  showed  a trainload  production  credited 
to  the  Mult-Au-Matics  against  four  carloads  for  the  same  period 
with  equipment  supplanted  by  the  Bullard  machines. 


The  Mult-Au-Matic  is  a simple  combination 
of  six  vertical  lathes,  requiring  only  one  opera- 
tor, and  equaling  in  production  the  best  re- 
cords of  six  to  ten  well-tooled  machines. 

The  complete  story  is  an  illuminating  exposi- 
tion of  modern  methods  in  reducing  costs  of 
overhead,  maintenance,  investment,  power 
equipment,  tool  equipment  and  renewals,  and 
many  other  items  that  enter  into  the  ultimate 
cost  of  the  completed  product. 


The  scope  of  the  Mult-Au-Matic  includes  all 
classes  of  castings,  forgings,  and  bar  stock 
(cut  to  lengths)  which  require  boring,  facing, 
turning,  threading,  drilling,  tapping  opera- 
tions, etc.,  either  singly  or  in  combination. 

Ascertain  whether  or  not  your  work  comes 
within  the  range  of  this  machine. 

Send  blueprints  or  sample  pieces  with  finish 
specifications.  Bullard  Engineers  estimates 
are  conservative  and  reliable. 


This  view  shows  one  of  several  cars 
in  a Mult-Au-Matic  shipment. 

The  ordinary  machines  required 
to  deliver  the  output  of  this  single 
carload  of  equipment  would  load 
six  cars. 


The  Bullard  Machine  Tool  Company 

Bridgeport,  Connecticut,  U.  S.  A. 

Builders  of  the  Mult-Au-Matic,  the  Vertical  Turret  Lathe  and  the  Maxi-Mill. 
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♦ CPOSS  + 

GEAR  TOOTH  ROUNDER 


Her©  are  a few  well-known  machine  tools, 
the  speed  gears  of  which  are  rounded  by 
the  Cross : 

Bullard  Mult-Au-Matlc 
Bullard  Vertical  Turret  Lathe 


Bullard  Maxi-MUl 
Cleveland  MUMac  Machine  Co. 
Cincinnati  Mining  Machine 
Niles  Tool  Co. 

Nlles-Bement-Pond  Co. 

Each  of  them  stands  at  the  top.  Each  is 
famous  for  design,  construction,  and  opera- 
tion. 

Let  us  tell  you  how  the  C*oss  will  apply  to 
your  machines. 


Machine  Co. 
Machine 


The  rounded  tooth 
slips  into  place  with 
no  more  resistance 
than  would  be  caused 
by  the  contact  of  two 
lubricated  balls. 


The  Rounded  Tooth  is 
Conceded  to  be  the  Best 
Form  for  Use  on  Sliding 
Mesh  Transmission  Gears 


IF  YOU  are  a builder  of  machinery  of  any  kind  which 
demands  the  use  of  sliding  gears — gears  that  jump  in 
and  out  of  mesh — you  can  effect  a refinement  in  your 
product  which  will  vastly  enhance  its  performance. 

This  is  done  by  rounding  the  teeth  of  these  gears  in 
perfect  180°  round  ball  point. 

You  can  complete  a job  of  this  kind  on  practically  any 
pitch  of  gear  in  one  operation.  That  is  to  say,  the  Cross 
Gear  Tooth  Rounder  will  round  and  finish  the  tooth,  re- 
moving burrs  quicker  and  neater  than  can  be  done  by  filing. 

The  effects  that  rounded  teeth  have  on  sliding  mesh  gears 
are  three-fold:  (1)  It  permits  intermeshing  to  take  place 
with  ease.  No  more  resistance  is  encountered  than  would 
be  brought  about  by  two  lubricated  balls  coming  in  con- 
tact with  each  other.  (2)  It  does  away  with  a large 
amount  of  “rattling,”  which  is  caused  by  teeth  before  they 
have  intermeshed,  and,  (3)  it  minimizes  the  likelihood  of 
gears  “stripping”  or  becoming  damaged  through  careless 
operation. 

By  special  exclusive  features.  Cross  Tooth  Rounder  will 
outclass  and  outproduce  any  proven  method  of  rounding  or 
chamfering  a production  of  45  teeth  per  minute  being  attain- 
able on  6/8  pitch  and  heavier  pitches  in  proportion. 

This  includes  bevel,  spiral  and  spur  gears. 

The  Cross  Gear  Tooth  Rounder  is  self-centering,  self- 
indexing, and  self-adjusting.  When  set  for  a given  pitch 
it  never  need  be  chained ; it  will  index  any  number  of  teeth  of 
any  size  gear  in  that  pitch. 

We  will  gladly  round  a gear  for  you,  and  quote  produc- 
tion time  and  costs.  Send  us  a sample. 


Further  details  will  be  mailed  on  request. 

CROSS  GEAR  & ENGINE  COMPANY 

3262  Bellevue  Ave. 

Detroit,  Michigan 
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Eliminate  the  Belt -and- Pulley  Handicap 


Which  of  these  shops 
has  the  better  chance 
to  cut  production  costs? 


The  Reasons  Why  “Cleveland”  Motor  Drive  Achieves 
Rapid  Production  at  the  Lowest  Operating  Expense 


INSTALLATION  ECONOMY— 

Extreme  minimum  expense  in  installation, 
doing  away  with  the  necessity  of  the  cost 
of  pulleys,  belts  and  countershafts. 

PRODUCTION  INCREASE— 

In  making  a piece  from  the  bar  or  otherwise, 
25  to  100%  increase  in  production  is  the 
result  on  account  of  the  great  variation 
in  our  motor  drive  speeds. 

We  come  close  in  nearly  every  instance  to 
completing  in  one  operation  almost  any 
shaped  piece. 

This  will  appeal  to  the  manufacturer. 

The  drive,  being  positive,  insures  constant 
maximum  output. 

COST— 

The  cost  of  a “Cleveland”  motor  drive 
above  that  of  a belt-driven  machine  is  made 
up  in  the  increased  output  and  more  accur- 
ate work.  The  day  is  not  far  distant  when 


motor-driven  machinery  will  nearly  com- 
pletely supersede  belt-driven  machinery. 

If  the  right  size  motor  is  used  on  a Machine 
Tool  the  cost  of  repairs  is  insignificant. 

POWER — 

When  you  are  after  power  in  a machine 
tool  of  any  kind,  to  resort  to  extremely 
wide  belts  is  going  backwards  rapidly,  but 
to  use  a motor  is  a real  up-to-date  idea. 

MACHINE  LOCATION— 

When  using  electricity  as  power  the  machine 
can  be  set  in  any  location  at  any  angle, 
paying  no  attention  to  your  line  shaft. 

BELT  DANGER— 

We  will  all  have  to  admit  that  so  many 
belts  running  vertically  and  horizontally  in 
driving  machinery,  and  especially  if  they 
are  3 in.  or  over,  are  positively  dangerous, 
the  cost  of  maintenance  is  high,  and  they 
are  somewhat  dirty  and  unsanitary.  The 
ceilings  of  our  factory  tell  the  tale. 


Digitized  by  LaOOQie 


April  6,  1922 


Eliminate  Waste — With  Modem  Equipment 


27 


-install  Motor  Driven  “Clevelands” 


INTERIOR  VIEW 

THE  COLBURN  MACHINE  TOOL  CO. 

BUILOCRS  OF  HEAVY  DUTY  0A1LL  PRESSES 
ANO  VERTICAL  SORING  AND  TURNING  MILLS 
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CLEVELAND  SPINDLE  SPEED  CONTROL— 
Spindle  speeds  are  controlled  by  oar  patented  control  box,  by 
means  of  which  any  of  the  speeds  in  either  direction  are  auto- 
matically selected  to  suit  each  tool.  Consequently,  the  output 
is  greatly  increased. 

The  only  additional  set-up  on  variable  speed  motor-driven 
“Clevelands”  is  the  adjustment  for  proper  spindle  speeds. 

CLEVELAND  CAPACITY  AND  SPEEDS— 

The  “Cleveland”  Automatic  with  its  16  speeds  in  either  direc- 
tion up  to  4 in.  capacity,  inclusive,  and  8 speeds  forward  in 
machines  above  4 in.  means  that  we  are  far  in  the  lead  of  any 
other  known  motor  drive  in  existence. 

When  using  our  motor  driv?  we  can  stop  the  main  spindle 
when  feeding  the  bar  of  stock  forward  against  the  gauge  stop 
on  heavy  bars.  This  means  the  stock  is  moving  forward  with 
less  power  and  greater  ease. 

STARTING  AND  STOPPING— 

One  push  button  within  easy  reach  of  the  operator  starts  and 
stops  the  machine,  or  for  work  that  is  chucked  by  hand,  such 
as  pistons,  when  the  operations  are  complete  the  machine 
automatically  stops. 

An  overload  from  any  cause  stops  the  entire  machine. 


Competition 

Also,  well-equipped,  motor-driven 
machinery  will  help  in  the  extreme 
to  combat  competition  at  home 
and  especially  from  abroad,  which 
is  something  from  which  we  will 
suffer  for  some  years  to  come. 


Are  present-day  manufacturers 
consistent ? 

MOTOR  DRIVE  TO  LINE  SHAFT— 

We  equip  with  motors  to  drive  our  line  shafts 
efficiently  and  then  fail  to  grasp  that  elec- 
trically-equipped machine  tools  should  be 
the  next  step.  The  facts  are,  from  the  stand- 
point of  advancement  we  are  far  from  alert. 
Belt-driven  tools  are  without  question  not 
nearly  as  economical  as  electrically  driven. 

TOOL  ECONOMY— 

We  purchase  the  most  expensive  high-speed 
steels  for  cutting  tools.  The  next  thought 
should  be  to  purchase  the  best  machine  and 
such  a machine  has  to  be  motor  driven  to  be 
the  best.  Take  our  2 in.  machine,  for  in- 
stance. A range  of  spindle  speeds  can  be  ob- 
tained from  55  to  550  revolutions  per  minute 
in  either  direction.  Imagine  16  changes  of 
speed!  If  you  are  cutting  off  a depth  of  1,  2 
or  3 in.  and  have  an  accelerated  feed  for  your 
cut-off  tool  it  is  amazing  how  rapidly  you 
can  cut  the  piece  off,  whereas  with  two 
speeds  you  are  either  too  fast  for  the  outside 
diameter  or  too  slow  near  the  center.  By 
this  method  you  cannot  expect  the  most  rapid 
production. 


ADVANCEMENT  — 

Motor  drive  seems  to  be  from  every  point  of  view  something  that  a great  many  people  have  overlooked. 

It  overcomes  the  necessity  of  constantly  redesigning  the  machinery  to  produce  parts  rapidly  by  the  use  of  so  many 
gears  and  wide  belts. 

These  were  all  right  20  years  ago,  but  at  this  particular  time  they  are  far  from  up-to-date — and  their  use  means 
clinging  to  an  application  of  power  which  is  being  made  obsolete  by  individual,  motor-driven  machine  tools. 


_ * 

The  Cleveland  Automatic  Machine  Co. 

Cleveland,  Ohio 
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“Why  can’t  they  all  be  like  this?” 


Scores  of  boiler  makers  have  pondered  this  question  after  noting  Brubaker  stay  bolt 
tap  performance. 

All  taps  could  be  like  Brubaker's  if  all  manufacturers  used  the  same  care  in  material 
selection  and  fashioning  and  possessed  the  Brubaker  tempering  process. 

Brubaker  stay  bolt  taps  are  made  of  the  best  grade  of  steel ; they  have  a Special  Re- 
lief that  assures  a clean  shearing  cut;  are  tempered  to  such  a scientifically  correct 
degree  that  highest  motor  speeds  are  possible. 

The  taps  in  every  shipment  are  true  to  size  and  will  give  a full  20%  longer  service 
life  than  taps  of  other  make. 

If  you  are  looking  for  more  and  better  tapped  holes  per  shift  your  search  will  end 
with  Brubaker  Taps. 


W.  L.  Brubaker  & Bros.  Co 

50  Church  St.,  New  York 

Factory,  Millersburg,  Pa. 


The  Tap  with  the 
“Continuous  Taper” 

A method  by  which  you  can’t 
tell  where  the  taper  thread 
enters  the  straight  thread, 
thereby  producing  a uniform 
cutting  edge  which  distri- 
butes the  work. 
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Whether  you  drill  many  holes  in  large 
pieces,  or  single  holes  in  many  small 
pieces,  economy  lies  mainly  in  having 
each  operator  control  as  many  spindles 
as  possible. 

In  the  railroad  and  automotive  fields 
especially,  the  sound  economy  of  FOOT- 
BURT methods  has  been  strikingly 
brought  forth — but  the  application  of 
our  famous  Independent  Feed  Drills  is  a 
big  factor  in  scores  of  other  fields. 

In  a prominent  middle  western  rail- 
road shop  where  the  above  picture 
was  taken,  they  have  found  that  it 
pays  big  to  use  “FOOTBURT”  equip- 
ment. Eight  bottom  Air  Brake  Con- 


necting Rods  are  shown  being  drilled 
at  one  time,  on  our  No.  5 Machine. 

This  staunch  machine  has  the  brute 
strength  to  drill  8 holes  up  to  2 in.  in 
diameter  in  solid  steel,  without  over- 
straining. The  manner  in  which  FOOT- 
BURT  equipment  has  withstood  the 
terrific  punishment  of  the  past  six  or 
eight  years  with  a minimum  deprecia- 
tion, speaks  well  for  FOOTBURT 
workmanship. 

Each  spindle  is  independent  of  the 
other  as  to  starting  and  stopping,  and 
adjustment  of  center  distances,  mak- 
ing it  the  equal  of  eight  separate 
machines. 


You  probably  have  drilling  jobs  where  FOOTBURT 
Standard  equipment , and  our  29  years * leadership 
in  machine  tool  building,  can  save  you  money. 

A line  from  you  brings  our  interesting  booklet, 

** Railroad  Shop  Drilling 

THE  FOOTE-BURT  CO.,  Cleveland,  Ohio 

Detroit  Office:  5928  Second  Boulevard  Milwaukee  Office:  Wells  Building 

Louis  G.  Henes,  San  Francisco  and  Los  Angeles,  Cal 

I'NITHD  STATES:  New  York  Representative — Mr.  Herbert  Kennedy.  095  Broadway.  Paterson.  N.  J.  San 
Francisco  Representative — Mr.  Ia>uis  G.  Henes.  Los  Angeles  Representative — Mr.  Iaruls  G.  llenes.  Indianapolis 
Representative — Mr.  Charles  Spalding.  Pittsburgh  Representatives — Laughlln-itarriey  Machinery  Company. 
CANADA:  Montreal  Representatives- — William-*  A-  Wilson.  Toronto  Represents  Is  es  A.  R.  Williams  Machinery 
C ompany. 

FOREIGN  AGENTS:  Ruck  & Hickman.  Ltd.,  London,  Birmingham.  Manchester  and  Glasgow.  Moscow  Tool  & 
Engine  Co..  Moscow.  lng.  Ercole  Vaghi.  Milan.  R.  S.  Stokvis  A-  Zonrn,  Ltd..  Rotterdam.  R.  S.  Stok\is  & 
Fils.  Brussels.  Glaenzer  & Perreaud.  Paris  agents  for  France.  Switzerland.  Spain  and  Portugal.  Mitsui  & 
Co.,  agents  for  Japan,  Korea  and  Manchuria. 


Every  Industry  where  holes  are  drilled 
can  profit  by  this  R . R.  Shop9 s Example 
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Features  of  the  New  Wright  Dieing  Machine 
that  Revolutionizes  Punch  Press  Work 


Has  a “Pull” 
Like  the 
Force  of 
Gravity 


The  force  exerted  on  the  die  in  a Henry 
& Wright  Dieing  Machine  conforms  to 
natural  laws.  The  pull  is  downward  and 
as  the  weighty  members  of  the  machine 
are  located  in  the  base,  vibration  and 
operating  stresses  are  minimized. 

The  flywheel  and  crankshaft  are  located 
below  the  dies.  The  crankshaft  trans- 
mits the  power  to  a lower  crosshead  that 
is  guided  on  long  ways  located  on  the 
frame  of  the  machine  which  takes  the 
side  as  well  as  the  vertical  thrust.  This 
lower  crosshead  is  connected  to  the  upper 
crosshead  that  carries  the  punch  or 
punches  by  four  chrome  nickel  steel  rods 
guided  in  long,  adjustable  bronze  bush- 
ings. 

By  this  construction  the  upper  crosshead 
is  subjected  to  no  strain  except  direct 
vertical  pull  applied  at  the  four  corners, 
giving  uniform  distribution  of  force  over 
the  entire  punch  block  and  assuring  per- 
fect alignment  to  the  punch  die  exactly 
as  in  the  sub-press. 

This  perfect  alignment  means  of  course, 
longer  life  to  punches  and  dies;  faster, 
greater  and  better  production.  The  big 
production  possible  on  this  machine  makes 
it  a highly  desirable  machine  wherever 
punch  and  die  work  is  done. 

We  have  proved  the  possibilities  of  this 
machine  on  all  kinds  of  punch  and  die 
work  through  three  years  of  experiment 
and  working  trials. 

Once  you  see  this  machine  in  operation 
you  will  realize  its  superiority  over  other 
types. 

Let  us  send  you  the  full  details.  Inquiries 
solicited  and  thorough  investigation  invited. 


The  Henry  & Wright  Mfg.  Co.,  Hartford,  Conn.,  U.  S.  A. 

Makers  of 


DRILLING  MACHINES 


DIEING  MACHINES 
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What  the  Shows  Showed 


Ninety-five  per  cent  of  those  who  ap- 
proached the  HEALD  Booths  at  the 
New  York,  Philadelphia,  Chicago, 
Minneapolis,  Tampa,  Atlanta  and  St. 
Louis  shows  were  automobile  owners, 
when  they  saw  the  HEALD  in  operation 
and  the  work  they  turned  out,  they  quickly 
recognized  the  advantages  of  a reground 
cylinder  and  inevitably  ask  for  the 
nearest  regrinding  shop  to  their  address. 

This  clearly  showed  that  like  every  new 
field  it  must  be  developed  and  that  re- 
grinding is  but  just  coming  into  its  own. 
The  machine  shop,  repair  shop,  or  weld- 
ing concern  who  starts  now  in  some  of  the 
virgin  localities  that  are  still  untouched 
are  just  in  time  to  reap  the  benefits  of  this 
development. 

This  is  particularly  true  of  shops  central- 
ized in  a trading  center  of  repair  work 
who  are  not  getting  all  the  potential  pos- 
sibilities. The  fact  that  you  have  a 
Heald  and  are  doing  regrinding  gives 
you  a prestige  and  sign  of  quality.  The 
results  of  reground  cylinders  are  so  satis- 
factory that  the  owner  immediately  be- 
comes your  best  booster. 

The  Heald  Machine  Company  has  been 
in  close  touch  with  this  field  for  years 


Heald  Machine  Exhibited  by  the  Walraveo  Co., 
Atlanta,  Georgia. 


and  have  built  especially  for  it  a Style 
No.  55,  simple  to  run  and  with  a range 
that  will  handle  any  job  that  may  be 
brought  in.  It  comes  fully  equipped 
ready  to  go  to  work.  Let  us  send  com- 
plete data  on  regrinding  and  the  Heald 
Machine. 


The  Heald  Machine  Co. 

35  New  Bond  Street, 
Worcester,  Mass. 


New  York 

Philadelphia 

Chicago 

Detroit 

Cincinnati 

Cleveland 

Buffalo 


Branches: 

839  Singer  Bid* 
1302  Stephen  Girard  Bid* 
26  South  Jefferson  Si 
400  Marquette  Bid* 
311  Provident  Bank  Bid* 
721  Engineers  Bid* 
331  Jewett  Av< 


AGENTS:  Eecles  Sc  Smith  Co.,  San 
Francisco,  Los  Angeles,  Portland  and 
Seattle;  Salt  Lake  Hardware  Co.. 
Salt  Lake  City;  Hendrie  Sc  Bolthoff 
M'fg.  Sc  Supply  Co.,  Denver;  F.  E. 
Satterlee  Co.,  Minneapo.is;  The  Oli- 
ver H.  Van  Horn  Co..  Inc..  New  Or- 
leans. The  Russell  Hardware  Co., 
McAlester,  Okla.,  The  Young  and 
Vann  Supply  Co..  Birmingham;  G. 
Norman  Baughman  Co..  Tampa;  The 
Walraven  Co..  Atlanta;  Greensboro 
Supply  Co..  Greensboro.  N.  C.;  Geo. 
F.  Foss  Machinery  Co.,  Montreal 
Can.;  H.  W.  Petrie,  Ltd..  Toronto, 
Ont..  Can.;  Smith-Courtney  Co., 
Richmond,  Va.;  Mills  Sc  Lupton 
Supply  Co.:  Chattanooga,  Tenn.; 
Krueger  Machinery  Co..  San  Antonio. 
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PROFITABLE  PRODUCTION  CAPABILITIES 

Milwaukee  Milling  Machines  are  rigid,  rapid, 
accurate  and  capable.  This  statement  is  not  one 
that  has  sprung  up  from  our  own  opinion;  instead 
it  has  developed  from  many  years  of  hard,  con- 
stant usage  of  these  machinfes  in  many  plants  of 
high  repute  all  over  the  world. 

Milwaukee  Milling  Machines  are  not  cheap,  nor 
are  they  expensive  when  you  compare  them  with 
what  they  are  capable  of  doing.  Their  many  fea- 
tures of  design  and  construction  enable  them  to 
produce  profitably  over  a long  period  with  mini- 
mum upkeep  and  supervision. 

W rite  for  literature — NOW. 


Kearney  8 Trecker 


CORPORATION 


Milwaukee.Wis.,U.S.A 


'CHICAGO  office 

«|  kuhtmtok  BLVO. 


CLEVELAND  OFFICE 

738  SUPERIOR  AVE.  N W 


80  CHURCH  STREET 
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This  latlic  meets  every  modern  demand  for  high  power,  wide  ranjre  of  correct  speeds, 
high  efficiency  arid  lone  life.  Thrust  bearings  and  all  journals  (except  on  main 
spindle)  are  ball  bearings  Power  transmitted  with  least  number  of  gears,  and 
all  speeds  directly  obtained.  Operating  levers  handy,  and.  being  short,  prevent 
rough  handling  of  gearing.  Send  for  Circular  So.  139. 

Our  famous  Friction  Head  feature  can  be  furnished  with  this  machine  on  request 

The  Springfield  Machine  Tool  Co.,  Springfield,  Ohio,  U.S.A. 

AGENTS:  Manning  Maxwell  & Moore.  Inc..  New  York.  Boston.  Philadelphia.  Buffalo. 

Syracuse.  New  Haven.  Pittsburgh.  St.  Louis.  San  Francisco.  Seattle.  Cincinnati:  The  E.  L. 

Esslcy  Machinery  C'o  Chi -ago.  111.;  The  Riverside  Machinery  Depot.  Detroit.  Mich.:  The 

Cleveland  Duplex  Machinery  Co.,  Cleveland,  Ohio. 


SPRINGFIELD 


IDEAL 


GEARED  HEAD 
ENGINE  LATHE 


Equipped  with  Relieving,  Taper  and  Draw-In  Collet  A ttachmente.  Oil  Pan,  Pump  and  Wooden  Tool  Cabinet 
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Most  of  all remember 

that  there  is  no  substitute 
for  LIBERTY  workman- 
ship and  LIBERTY  Serv- 
ice. 

Send  for  the  circular 
today. 


The  production  manager  says — “Greater  production  and 
cheaper  tool  maintenance  is  what  we  want.  Our  present 
method  is  doing  them  in  from  seven  to  ten  minutes  each, 
and  requires  three  machines  to  meet  our  demands.  Can 
you  better  that?”  (He  was  talking  about  differential  hous- 
ings, at  one  of  the  world’s  largest  auto  corporations 
plants.)  - 

We  guaranteed  to  do  them  in  V/  minutes,  and  the  special 


tooled  No.  3-B  Universal  Turret  Lathe  more  than  met 
expectations.  The  average  time  is  2 Yi  minutes.  One 
No.  3-B  Universal  Turret  Lathe  is  now  doing  the  work 
formerly  done  on  three.  Some  saving.  Six  seconds  for 
chucking  in  the  W.  A.  Barker  Wrenchless  Chuck  is  an 
important  factor  in  time  saving  on  this  job  too.  The  work 
is  removed  while  slowly  coming  to  a stand  still.  All  in 
all  it  is  only  characteristic  of  the  Foster  way  of  doing 
things. 


How  much  can  we  save  for  you?  It  it  well  worth  inveetigation. 


FOSTER  MACHINE  CO.,  Elkhart,  Indiana 


Cutting  the  Cost 


Liberty  Machine  Tool 
Company 

Hamilton,  Ohio 


Screw  Machine*,  S Sixes 


“You  Have  Lifted  Planer  Design 
Out  of  the  Beaten  Path” 

That  was  the  candid  comment  of  a production  executive 
who  watched  the  work  of  our  "LAI  ES  1 — the  4-SPEED 
OPENSIDE  QUALITY  PLANER. 

LIBERTY  Engineers,  always  a few  years  ahead  of  the  pro- 
cession, had  perfected  the  epoch-making  features  of  this 
NEW  machine  even  before  the  general  run  of  planers  had 
been  modified  here  and  there  to  compete 
with  the  original  LIBER  TY.  (_ 

Today  there  is  no  real  substitute  for  the  famous 

LIBERTY  PATENTED  FEED,  PATENTED  JH 

4-Speed  Belt  Drive,  PATENTED  Clapper  Box 

Clamp,  Tool  Box  in  Bed,  Top  of  Bed  Closed 

Between  Vs,  CENTRALIZED  CONTROL, 

and  many  other  features  described  in  our  cir-  J J 

cular. 
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Thread! 


Illustrating 
some  of  the 
features  that 
have  made  the 
PARAGON 
Die  popular — 


This  is  the  collet  of  the  "Paragon.” 
Note  the  square  orifice  for  the  die, 
assuring  accurate  location  and  per- 
fect alignment.  The  two  set  screws 
in  the  collet  afford  parallel  adjust- 
ment of  die. 


Here  is  the  "Paragon"  die.  It  is 
easily  removable  for  grinding,  and 
when  worn  beyond  usefulness  can 
he  replaced  at  minimum  cost. 


The  guide,  when  screwed  into  the 
collet,  securely  locks  the  die  in 
place.  It  insures  threads  correct  in 
lead 


Get  the  full  story  in  Catalog  No.  30 


DIVISION  OF  UNION  TWIST  DRILL  CO. 


MANSFIELD,  MASSACHUSETTS.  U.SA 


FORRIGX  AGENCIES:  CHARLES  CHURCHILL  & CO..  London.  Birming- 
ham. Manchester,  Glat^row.  and  Newcastle-on -Tyne.  V.  LOWENER.  Ver- 
terbrogade  0 B.  Copenhagen,  Denmark.  AUX  FORGES  DE  VULCALN. 
General  Office  and  Salesroom,  .’i  Rue  St.  Deni*.  Paris:  Important  Branches 
and  Showrooms.  Lyons.  Bordeaux.  Lille.  V LOWENER'S  MASKINFOR- 
RETNING.  Svrrre  Mohn.  Christiania.  Norway.  C.  CIV1TA.  Milano.  Italy. 
R.  S.  STOKYIS  & ZONEN.  LTD  . Rotterdam.  J.  LAMBERC1ER  & CO.. 


Geneva.  Zurich.  V.  LOWENFR.  Drottinggatten  f>0  Stockholm.  Sweden. 
HIJO  DE  MIGtTEL  MATED  of  Barcelona  and  Bilbao.  Spain.  R.  D’AULJG- 
NAC.  Barcelona.  Spain.  ATELIERS  DEMOOR.  Brussels.  Belgium.  A.  M. 
PAPASIDERIS  & CO..  Athens.  Greeve.  ANDERSON.  MEYER  & CO  . 
LTD..  Shanghai.  Changsha.  Hankow.  Harbin,  Hongkong.  Kalgan.  Pekin. 
Tientsin.  Vladivostok,  China.  M’ESTRE  & BLATGE.  Rio  do  Janeiro. 
Brazil.  Buenos  Air***  Argentine  Republic. 
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The  Costliest  Scrap-pile 
in  All  the  World — Wasted  Time! 

What  a spendthrift  story  those  job-sheets  sometimes  tell!  Hours 
wasted  in  machining  parts  by  costly  “one-at-a-time”  methods  are 
the  most  grievous  obstacle  to  modern  production  economy. 

Have  you  measured  your  Time  “scrap  pile*'  carefully? 

Wasted  materials  can  be  salvaged — Wasted  Time,  never.  But 
Wasted  Time  must  be  prevented— and  in  saving  time,  the  costliest 
item  in  your  shop,  you  cannot  overlook — 


The 


l.li.llr,  n 


-MA77C 


This  machine  enables  one  man  to  do  the 
work  of  3 to  5 men,  concentrating  all 
operations  on  one  machine.  It  is  not  a 
special  purpose,  but  a manufacturing 
machine — its  flexibility  making  it  ideal 
also  for  production. 

Not  only  for  any  succession  of  drilling, 
boring,  reaming,  etc.,  but  for  light  mill- 
ing, turning  and  similar  operations, 
SUPER-MATIC  offers  a remarkable 
saving. 

Three-way  adjustment  of  spindles  having 
individual  speeds  eliminates  costly  jigs. 
Skilled  operators  not  necessary— Every 
index  means  a finished  part.  The 
SUPER-MATIC  is  especially  adaptable 
to  the  manufacture  of  parts  for  auto- 
mobiles; cash  registers;  adding  machines 
and  all  kinds  of  electrical  work 

Let  tis  go  over  the  possibilities  of 
SUPER-MATIC  in  reducing  pro- 
duction time.  Send  blue-prints  for 
production  estimates. 

The  Acme  Machine  Tool  Co. 

Cincinnati,  Ohio,  U.  S.  A. 

Manufacturers  of 

Cincinnati  Acme  Turret  Machinery 
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ZELLER  lacquer*  h n d 
lacquer  enamels  produce 
finishes  on  any  ma- 
terials which  are  more  at 
tractive  more  durable  and 
mom  economical  Among 
other  qualities  Zeller  finishes 
;ire  permanently  weather- 
proof. flexible,  hard,  heat 
resisting  and  may  be  had  in 
any  colon*,  transparent  or 
opaque  or  in  any  desired 
gloss.  These  finishes  are 
implied  by  brush,  dip  or 
spray. 


In  order  to  be  sure  of 
finishes  which  will 
protect  permanently 
and  help  sell  your 
products  insist 
on  reasonab- 
ly priced, 
quickly 
applied 


ZCCLtLR  LACaUER  CiFG.CO.-342  MADISON  /WG-  NEW  YORK  , N.y. 

i « 
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Demonstrated  Superiority  Counts 

Claims  are  empty  things  unless  backed  by  proven  performance. 

We  claim  you  can  save  operating  minutes  by  using  Flather 
Motor  Driven  Lathes  and  our  claims  are  substantiated  by  every 
user  of  these  machines. 

Successful  manufacturers  are  conservers  of  minutes  therefore, 
you  find  Flather  Lathes  predominate  in  their  plants. 

You  not  only  get  a quality  tool  in  a Flather  Lathe,  but  you  get 
a measure  of  service  that  cannot  be  surpassed. 


laJhe! 


Flather  & Co.,  Inc 


Nashua,  N.  H. 
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Getting  More  Machining  Time  out  of  a Day 

Merchant  & Evans,  of  Philadelphia,  are  getting  the  most  out  of  their 
Potter  & Johnston  Automatics  by  minimizing  the  time-between-cuts,  and 
getting  more  machining  time  out  of  an  8-hour  day. 

This  was  done  by  installing  M.E.C.  Air  Operated  Chucks  on  their 
machines. 

The  M.E.C.  Chuck  does  not  represent  an  unusual  outlay.  It  can  he 
applied  to  turret  or  engine  lathes,  automatics  or  semi-automatics. 

Jaws  are  reversible.  It  can  be  furnished  in  1-  and  2-jaw  types,  and  easily 
applied  to  practically  any  job  in  your  plant. 


Manufacturers’  Equipment  Company 

CHICAGO 

Any  of  our  branches  will  give  additional  details: 

New  York:  Manufacturers’  Equipment  Co.,  Grand  Central  Palace 
Pittsburgh:  William  K.  Stamets,  Jenkins  Arcade  Bldg. 

Cleveland:  William  Stamets.  Hickox  Bldg. 

Detroit:  West  Sales  Co.,  1013  Ford  Bldg. 

Dayton:  M.  B.  Larkin  Supply  Co. 


Air  Operated  Chuck 
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32  in.  Standard  Split  Friction 
Clutch  with  Extended  Sleeve 
S 15/16  in.  bore  500  hp.  @ 188 
R.P.M.  3 Cast  Iron  Discs  with 
Raybestos  Filling. 


Friction  Clutches  built 
for  speeds  up  to  3000 
r.p.m.,  and  for  trans- 
mitting up  to  630  h.p. 


Power  Savers  for  Your  Plant 

Substantial,  durable,  metal-to-metal  clutches,  operating  at  speeds  allowing 
them  to  be  used  directly  on  A.  C.  motor  shafts  and  for  high  speed  line  and 
group  drives. 

MOORE  & WHITE  HIGH  SPEED  CLUTCHES 


They  enable  more  efficient  A.  C.  motors 
to  be  used,  because  the  motors  do  not  have 
to  start  under  load. 

They  make  big  pulleys  and  heavy  belting 
unnecessary.  They  make  it  easy  to  cut  out 
idle  lines. 


Bronze  to  cast-iron  discs,  dustproof  and 
oil  tight  Finely  balanced  and  easy  to 
adjust.  Take  hold  smoothly  and  do  not 
drag.  Not  to  be  confused  with  ordinary 
wood-block  clutches  for  ordinary  service. 

Sold  by  all  leading  mill  supply  houses. 


Figure  your  clutch  installations 
with  these  books 
Sent  free  upon  request 

Ask  for  Catalogs  " D" 


17  in.  High  Speed  Duplex  Friction  Clutches 
with  Extended  Sleeves 
3 Bronze  Discs — 150  H.P.  at  600  R.P.M. 


THE  MOORE  AND  WHITE  COMPANY 

36  Years’  Experience  Building  Friction  Clutches 

2709-2739  North  15th  St.,  PHILADELPHIA,  U.  S.  A. 
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STEINLE 

Full  Swing  Side  Carriage  Turret  Lathes 


On  the  Production  of  Oil  Mill  Machinery  Parts 

— iyj~48 — 1 P^ant  °f  V.  D.  h -'T—-A 

— //Jk— //-  Anderson  Company  of  [j  \'////////\ 

I’l'-A  Cleveland  Ohio  mnnnfar-  ur'Uij////i'  ■** 


Name Locking  Gear  Hub 

Material — Semi-Steel 
Finished  all  over  including 
threading 

TIME — 40  MINUTES 


In  the  plant  of  the  V.  D. 
Anderson  Company  of 
Cleveland,  Ohio,  manufac- 
turers of  oil  mill  machin- 
ery, separators,  air  and 
steam  traps,  a battery  of 
Steinles  is  engaged  in  the 
production  of  a wide  range 
of  parts  of  which  the  two 
illustrations  are  representa- 
tive. 

Perhaps  our  Engineering  De- 
partment might  be  of  service 
to  you  in  making  up  produc- 
tion estimates  or  tooling 
recommendations  covering 
similar  adaptable  Turret 
Lathe  work  of  your  own. 
Why  not  send  us  your  blue 
prints  and  secure  our  prop- 
osition without  charge  or 
obligation  whatever  on  your 
part. 


Name — Cone  Head 
Material — Steel  Forging 
Finished  all  over 
TIME— 35  MINUTES 


Steinle  Turret  Machine  Company 

Originators  of  the  Full  Swing  Side  Carriage  Turret  Lathe 

Madison,  Wis.,  U.  S.  A. 

M^fTnc.  Offi™ESU9TW,V4mh  S.“gY„^Ne"  y";  P ° *“*«*■  ft*  P^n.y.vani, 

Textile  Bldg.,  Boston;  White  Bldg.,  Buffalo;  Leader  News  B'dg  ’ ^ ,'adelPh,a;  P.ark  B,d»-  Pi,ttS“r*h!0  Rai,w»r 
Bldg.,  Cleveland;  29  N.  Jefferson  St.,  Chicago;  National  Bank  change  Bldg.,  St.  Louis;  Monadnock  Bldg.,  San  Francisco; 
Bldg.,  Cincinnati;  Majestic  Bldg.,  Detroit;  Loan  & Trust  Smith  Bldg.,  Seattle. 
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GRAY 

Maximum  Service  Planers 

Exclusive  Features: 

1.  “Gray -Geared”  for  power  and  enduring  smoothness  of 
motion.  Introducing  a new  type  of  gearing.  (Pat.  applied - 
for) 

2.  Gray  “Cantslip”  Feed.  It’s  positive  and  instantly  set. 
Simple  as  turning  a door  knob.  (Patented) 

3.  Gray  “Single-Shift”  rapid  power  traverse  for  side 
heads  as  well  as  rail  heads.  (Patented) 

4.  Gray  “Rail-Setter.”  You  can  set  the  rail  without 
moving  from  the  operating  position.  (Patented) 

5.  Gray  “Rail-Lock.”  A single  crank  on  the  operator’s  end 
of  the  rail  locks  the  rail  to  the  inside  of  the  housings, 
shortening  the  length  subject  to  torsional  strain.  (Pat. 
applied  for) 

6.  Gray  Full-Length  Bed.  Table  never  overhangs. 

7.  Gray  Center-Wall  Box  Section  Table.  The  uninter- 
rupted vertical  center  wall  prevents  springing. 

8.  Gray  Constant  Pressure  Forced  Lubrication  for  V’s. 
Every  point  gets  an  equal  amount  of  oil.  (Pat.  applied  for) 

. 9.  Gray  Forced  Lubrication  floods  driving  shaft  bearings 
with  filtered  oil. 

10.  Gray  Drive  Gears  run  in  a bath  of  oil. 

1 1 . Gray  Centralized  Lubrication  on  rail  and  on  side  heads. 
Eliminates  a multitude  of  oil  cups. 

12.  Gray  Centralized  Control.  Brings  complete  control  of 
the  planer  to  a central  point,  saving  time  and  energy. 


The 

G.  A.  Gray 
Co. 

Cincinnati,  Ohio 
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Some  call  it 
the  “ONE  HAND” 
Turret 
Tool  Post 


iiiiiiiiiiiiitiiiiiiiiiiiitiiiiiiiiiiiiiiititiiiiiiiiiiiititiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiitiiiiiiiiiiiiiiiiiiimiiiiimiiiiiimiiiimimiiiiiiiiiiifiiiiiii 


Lovejoy  Turret  Tool  Post — - 

No  tool  post  on  the  market  can  be  handled  with  more  ease  and  speed  than  the  “Lovejoy.” 
A single  movement  of  lever  releases,  accurately  indexes  to  next  tool  position,  and  again 
rigidly  clamps  the  turret  to  its  hase ; all  operation  almost  instantly  accomplished  hv  one  hand. 

The  “Lovejoy”  meets  the  demand  for  a turret  tool  post  suitable  for  any  engine  lathe — with 
greater  rigidity,  compactness  and  strength. 

Its  first  cost  is  often  hut  a fraction  of  its  first  month's  savings.  Every  lathe  owner  in  America 
should  know  this  money  saver.  WRITE  TODAY. 


Lovejoy  Tool  Company,  Inc. 

Springfield, Vermont  U.S.A. 


L L 


In  Making  Hand 


Adjustments 


(to  .001  in.)  simply  put  wrench  on  proper  place 
and  adjust.  No  preliminary  manipulation.  Simple, 
isn't  it?  Everything  is  simple  and  direct  in  run- 
ning the 

% 

“PRECISION” 

Boring,  Drilling 
and 

MILLING 
MACHINE 


Lucas  Machine  Tool  Co. 


( NOW  AND ' 
(ALWAYS  OF 


Cleveland,  Ohio 

AGENTS: 

Alfred  Herbert,  Ltd.,  Coventry;  Soriete  Ammynie  Beige.  Alfred  Herbert, 
Bnis-Hs:  Aux  Forges  de  Vuleain.  Paris;  Allied  Machinery  Co..  Turin. 
Barcelona.  Zurich;  Benson  Bros..  Sydney,  Melbourne;  V.  Lowener.  Copen- 
hagen. Christiania.  Stoekholm;  R.  S.  Stokvis  & Zoncn.  Rotterdam;  Andrews 
& George  Co.,  Tokyo. 


fjPi 


n 


i 


WE  ALSO  MAKE  THE 

LUCAS  POWER 
Forcing  Press 
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Take  half  the  time 
and  half  the  labor ” 

.ays  WICKWIRE  SPENCER 


If  you  wanted  to  compare  tlie  merits  of  various  heat-treating  meth- 
ods, fuels,  and  equipment,  you  couldn't  ask  for  better  conditions  than 
prevail  in  the  Buffalo  plant  of  the  Wickwire  Spencer  Steel  Corpora- 
tion. This  organization,  famous  for  its  steel  products  of  all  kinds,  has 
had  long  and  successful  experience  in  the  hardening,  carbonizing  and 
annealing  of  metal  under  varying  conditions. 

The  two 

AMERICAN 

Gas  Carbonizing  Machines 


American  Gas  Furnace 
Products  Include: 


Automatic  Uucnohlng  Tank* 

Blower* 

Blow  pipe*  or  Blowtorches, 

Hand  and  Stand 
Boosters,  (Jus 
Brass  Mel  tern 

Brazing  Furnace*  and  Tahirs 
Burners 

Burners  for  Electric  Lamp  Bull* 
Manufacture 
Carbonizing  Machine* 

Cyanide  Furnaces 
Cylindrical  Furnaces 
Forges 

Forges,  GIusm  Bending 
Hardening  Hammers 
Heating  Machines 
Me. mg  Furnaces 
Muffle  Furnaces 
Oil  Tempering  Furnaces 
Oven  Furnaces 
Fluting  Furnaces 
Kivrt  Heaters 

Soft  .Metal  and  Lead  Hardening 
Furnaces 

Soldering  Iron  Heaters 
Sweep  Reducing  Furnaces 
Tempering  Flutes 
Tire  Heaters 
Tube  Heating  Furnaces 
Every  Type  of  Om  Blast  Burner, 
Furnace  and  Heating  Machine  for 
Industrial  uses. 


above  are  entrusted  especially  with  the  heat-treating  of  chain  of  all  sizes. 
In  comparing  its  work  with  all  other  methods  previously  used,  this  firm 
advises  that  it  not  only  consumes  half  the  time  and  half  the  labor  of  the 
old  methods  but  ‘‘produces  a more  uniform  product — perfect  beat  control. 
More  compact,  with  less  maintenance  cost.” 


Whether  your  problem  is  the  heat-treating  and  car- 
bonizing of  tiniest  screws  (6000  to  the  lb.)  or  large 
machine  parts  up  to  ton,  our  equipment,,  backed 
by  44  years*  experience,  can  save  you  money. 


Elizabeth,  N.  J 


Main  Office  and  Works 
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Exceptional  Service 

REED-PRENTICE  Radials  insure  this 
because  of  the  convenient  location  of  all 
operating  levers,  the  quickness  with  which 
speed  changes  can  be  made  and  the  positive 
rigidity  secured  by  the  use  of  the  box  type 
column. 

They  are  built  in  2l/2  ft.,  3 ft.,  4 ft.  and  .5  ft. 
sizes  and  can  be  arranged  for  either  variable 
or  constant  speed  motor  drive. 


LATHES— PLANERS— MILLING  MACHINES— MILLING  CUTTERS 

RADIAL  DRILLS— VERTICAL  SURFACE  GRINDERS— PORTABLE  SHAPERS 


RECKER-UILLING  Iff  DEED-DRENTICE  TO. 

LI  MACHINE  IYI  COMPANY  W U I ~ U 


677  CAMBRIDGE  STREET,  WORCESTER,  MASS. 

Sole*  Office*:  Indianapolis,  Detroit.  New  York.  Agent*:  Dale  Machinery  Co.,  ery  Co..  Milwaukee.  Wis.  Bn-kcr  Aynt*  only:  F.  E.  Satterlee  Co.,  Minneapolis. 
Chicago.  111.:  NornioyU*  A-  Lapp.  514  Liberty  Bldg..  Philadelphia  Pa.;  M.  D.  Minn.;  Eccles  A Smith.  San  Francisco,  Los  Angeles.  Seattle  and  Portland.  Cutff > 

Larkin  Supply  Co.,  Dayton.  Ohio;  O.  R.  Adams.  Buffalo  and  Rochester.  N.  Y. : Aarntm • R R oh  w nintnn  Rt  rhicaao-  M n i^rkin  Sunnlv  Co 

II.  A.  Smith  Machinery  Co.,  Syracuse.  N.  Y. ; W.  M.  Pattison  Supply  Co..  Cleve-  Agent*.  R.  R.  Street  Co.  28  No.  Clinton  St  Chicago.  M.  D.  I^arkin  Supply  Co. 

land.  Ohio;  McCoy-Brandt  Maohlnery  Co..  Pittsburgh.  Pa.  Whi'coinh-Blnifdctl  Dayton.  Ohio;  Normoyle  & Lapp.  514  Liberty  Building.  Philadelphia,  Pa.;  Knox- 

Agtnt*  only:  Fairbanks  Co.,  Pittsbuigh  and  St.  Louis;  Badger,  Packard  Maehin-  AmJctson  Co..  Pittsburgh,  Pa.;  Republic  Supply  Co.,  Cleveland.  Ohio. 

Sale*  Office*  and  Agent*  hate  ttock  of  cuttn*  fm  pi  o nipt  del  in  r it* 


It  Floats  Under  All  Conditions 

The  Sheuman  Floating  Holder  is  per- 
fectly adaptable  to  drill  presses  or  any 
other  live  spindles  just  as  well  as  if  used 
in  a horizontal  position.  Will  save  you 
many  times  its  cost  on  Automatic  Screw 
Machines,  Turret  Lathes,  Horizontal  or 
Vertical  Boring  Mills,  etc.  The 

SHEUMAN 

Reamer  Holder 

is  distinctive  in  design  and  efficient  in  operation.  We  will  send  you 
one  on  trial  and  guarantee  it  to  perform  with  satisfaction  on  yo>’r 
work.  Our  new  Booklet  will  give  you  all  the  features. 

VICTOR  TOOL  CO.,  Waynesboro,  Pa.,  U.  S.  A. 

England  Stock — Geo.  H.  Alexander  Machinery,  Ltd.,  Birmingham 


REPRESENTATIVES:  New  England.  O.  H.  Lorantre.  8:11  Old 
South  Bldg..  Boston.  Mass.  Philadelphia.  Swind  Machinery  Co.. 
Widener  Bldg..  Philadelphia.  Pa.  Indiana.  Thump-on  Tool  & 
Supply  Co..  Odd  Fellows  Bldg..  Indianapolis.  Ind.  Cincinnati. 


Gang  Machinery  Co.,  1102  Second  National  Bank  Bldg..  Cincin- 
nati. Ohio.  Illinois  and  Wisconsin,  Eugene  Goller  Co..  549 
Washington  Blvd..  Chicago.  111. 
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Note  the  size  and 
location  of  the  Cone 
Friction  Drive  in 
the  Jarvis  Friction 
Drive  Tapping  De- 
vice. 
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JARVIS 

Friction  Tapping  Device 


Prevents  Waste 
from  Tap  Breakage 
and  Spoiled  Parts 

The  elimination  of  waste  is  vital  to  present-day  manu- 
facturing processes.  Competition  demands  more  pieces 
per  shift  at  less  cost  per  piece. 

The  Jarvis  Friction  Drive  Tapping  Device  prevents 
stripped  threads  and  broken  taps  on  light  tapping.  The 
Cone  Friction  Drive  relieves  all  strain  in  driving  the 
tool.  The  pressure  comes  on  the  machine  spindle  that 
drives  the  device. 

Holes  are  tapped  in  the  toughest  metal  without  danger 
of  tap  fracture  and  stripped  threads  are  entirely  elimi- 
nated. The  tapping  range  is  from  0 to  Y\  'inch. 

Here  is  a Tool  that  very  thoroughly  reduces  Produc- 
tion Cost. 

Any  standard  Jarvis  product  will  be  sent  on  trial  to 
reliable  concerns. 

Jarvis  High-Speed  Tapping  Devices  and  Quick- 
Change  Chucks  and  Collets  are  carried  solely  by  The 
Geometric  Tool  Company. 

Cone  Friction  Drive 


The  Geometric  Tool  Co.,  New  Haven,  Conn.,  U.  S.  A. 

Chicago  Office,  627  Washington  Blvd. 
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2H  - to  7-ft. 


High  Duty  Plain  Radials 

The  acme  of  convenience,  rigidity  and  simplicity,  ideal 
for  the  use  of  high-speed  drills. 

Patent  auxiliary  and  bearing  on  rear  of  arm  is  one  of 
many  outstanding  features. 


High  Duty  Universal  Radials 


This  design  is  a distinct  achievement  in  UNIVERSAL 
RADIALS  for  it  overcomes  the  weaknesses  heretofore 
apparent  in  drills  of  this  type.  For  instance,  the  STAG- 
GERING of  ARM  SOCKET  gives  spindle  a more  cen- 
tral position  and  gives  shaft  longer  bearing  in  saddle. 
There  is  a Special  Reinforcement  on  saddle  in  which 
the  head  swivels.  STUDY  the  other  features  from  our 
catalog. 

Dreses  Machine  Tool  Co. 

Cincinnati,  Ohio,  U.  S.  A. 


4-  to  7-ft 
Half  and 
Full 

Universal 


The  Cincinnati  Planer  Co.,  Cincinnati,  Ohio,  U.  S.  A. 
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the  1922  Production  Special.  There 
won’t  be  room  for  everybody,  so  the  man- 
ufacturers with  out-of-date  equipment, 
classed  as  “excess  baggage,”  will  prob- 
ably have  to  wait  for  the  slow  “accom- 
modation.” Modern  methods  and  mod- 
ern machine  tools  are  what  you  need  to 
insure  your  place  on  the  road  to 
WORTHWHILE  BUSINESS. 


Producing  better  work,  and  more  work, 
with  less  effort  is  the  keynote  of  the  suc- 
cess of  CINCINNATI  Planers  and  Bor- 
ing Mills. 


Possessing  many  features  of  improved 
design,  they  are  convenient  to  operate 
and  have  rigidity,  weight  and  tenacity  to 
produce  under  the  most  severe  tests  tools 
of  this  design  are  subjected  to. 

By  all  moans,  got  the  Bulletin 


Standard  Sizes  22  in.  to  120  hi. 
Open  Side  Planers  30  in.  to  72  ha. 


CINCINNATI 

PLANERS  3&7B0RING  MILLS 


DRESES 

Radial  Drills 
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AL  13  UUl  U1IWUUUWU  « "“'B"  • — , . , ...  _ 

Be  sly  Grinder  to  reduce  milling  or  planing  For  grinding  two  opposed  parallel  surfaces 

costs  50  to  90  per  cent  and  to  produce  2 to  simultaneously,  the  Double  Spindle  Besly 

20  times  the  amount  of  output  obtained  Grinder  is  widely  used  on  piston  rings, 

from  more  expensive  machine  tools  of  carbon  blocks,  pliers,  cap  screws,  wrenches, 

other  types.  etc' 

FOR  ECONOMICAL  PRODUCTION 

■■■— 1 ' 


buy  from 


Charles  H.  Besly  & Company 

128  North  Clinton  Street,  Chicago,  U.  S.  A. 

Originators  of  Disc  Grinders 


Exclusive  patented  features  found  only  in  the  Besly  are  Geared  Lever  Feed  Table 
and  Automatic  Ring  Oiling  Lubrication.  Besly  Grinders  are  Ring  Oiling  Machines 
with  inserted  renewable  phosphor  bronze  bearing  bushings;  and  though  we  have 
been  marketing  this  class  of  equipment  for  eight  years  none  of  the  bushings  have 


so  far  needed  renewing. 

Ask  for  our  latest  catalog. 


A Vertical  Spindle  Besly  Grinder.  The  work  is 
placed  on  the  disc  wheel — not  chucked — Ideal  for 
surfacing  foundry  flasks,  stove  and  furnace  doors, 
gear  and  meter  cases,  split  bearings  and  work  of  like 
character. 


An  invaluable  Pattern  Department  tool,  eliminating 
the  slow  costly  handwork  of  highly  paid  skilled 
patternmakers— The  Besly  Patternmaker’s  Grinder 
does  the  work  quicker,  cheaper,  better. 
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Cut  Production  Costs 


Cut  Production  Ccsts 


Spoilage  Cut  to  Zero  — Time  in  Half 

McCROSKY  STEADYRESTS 


Are  delivering  that  service  in  the  Detroit  Plant  of  the 
Studebaker  Corporation.  On  the  job  shown  here, 
a McCrosky  Steadyrcst,  mounted  on  an  engine  lathe,  is 
recentering  the  clutch  end  of  a crank  shaft  to  he  used  in 
a “Studebaker-Si'c.”  Before  the  McCrosky  Steadyrest 
was  installed,  approximately  40',,'  of  the  cranks  were 
thrown  out  hy  the  Studebaker  inspectors  on  account 
of  being  imperfectly  centered.  Since  the  Steadvrests  have 
been  introduced  absolutely  no  cranks  have  been  rejected. 
And  the  time  of  operation  has  been  cut  down  one-hall 

Before  installing  the  McCrosky  Steadyrest  on  actual 
production  work  the  Studebaker  Corporation  tested  it 
out  by  using  a test  plug  14  in,  long.  With  that  amount 


of  overhang  the  hole  was  out  of  alignment  only  .0002  in. 
It  is  this  ability  to  secure  dead  alignment  that  makes  the 
McCrosky  Steadyrest  particularly  effective  in  all  opera- 
tions to  be  performed  on  the  end  of  a piece,  such  as  facing, 
boring,  turning,  centering,  etc. 

It  is  self-centering,  frictionless,  and  quick  acting.  It  is 
equally  valuable  for  a variety  of  general  work  and  for 
production  work  in  quantities.  Once  adjusted  to  the 
lathe  centers,  it  remains  always  adjusted  and  enables  the 
operator  to  go  quickly  from  the  smallest  to  the  largest 
diameter  oi  work  without  any  adjustment.  If  you  use 
engine  lathes,  you  can  use  McCrosky  Steadyrests  to  ad- 
vantage 


Send  for  a McCrosky  Steadyrest  Bulletin  Today 

McCrosky  Tool  Corporation,  Meadville,  Pa.,  U.S.A. 


Branches  in  Boston,  New  York,  Detroit,  Chicago,  San  Francisco 
Agencies  in  all  other  principal  cities 
Export  Agents:  Benjamin  Whittaker,  Inc.,  21  State  St.,  New  York. 
Benjamin  Whittake/,  Ltd.,  56  Ludgate  Hill,  London,  E.  C.  4. 
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This  Letter  Explains  Why 
the  Richmond  Piston  Ring  Company 
installed  Ten  More  Sundstrand 
Nine -Inch  Manufacturing  Lathes 


\ '5y*SS» 


I 


*If  it  suggests  anything  to  you  in  the 
way  of  better  manufacturing  possibil- 
ities, write  to  Rockford  Tool  Com- 
pany, Rockford,  Illinois,  and  sonie 
interesting  facts  will  be  sent. 


too0' v,  **  »o'v* 

ft  o*4;  •&»  "rl  »«*? AV 

V*  V.  *c  t w £ovlS 

LV 
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Thank  You 
Mr.  Booker 


!Jhe  SUNDSTRAND 

Ar/W  Inch  Manufacturing  Lathe 
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Any  Place  and  Plug  in  on  Your 
Lighting  Circuit 

Could  anything  be  handier  or  more  convenient? 

It  is  the  Hergi  D S 4 Outfit  for  Die  Sinking  and  Small 
Grinding — also  adjustable  for  jewelry  manufacturing,  em- 
bossing and  any  metal  working  of  a delicate  nature. 

Hand  work  on  work  of  this  nature  is  a slow,  obsolete  and 
expensive  method.  Hergi  Equipment  triples  the  produc- 
tiveness of  your  help  and  increases  the  character  of  the 
workmanship. 

Specifications : 

MOTOR — Special  design — Vi  lip.  Ball  Bearing,  fitted  with  end  amt 
plus.  Base  rotary  type,  permitting  operation  from  vertical,  imri 
xontal  or  suspended  position. 

SHAFT — Vi  in.  x 3 ft.  win*  wound. 

SHEATH— -Siiecial  design  whip  cord  (Construction  with  metal  lining. 
HAND  PIECE — Ball  Bearing  type  with  geared  chuck. 

ACCESSORIES — Assortment  of  mandrels,  grinding  wheels,  high 
sliced  burs  and  grinding  points. 

HERGI  MFG.  COMPANY 

General  Sales  Office  and  Factory: 

5th  Street,  Bridgeport,  Conn. 

FOREIGN  AGENTS:  Goodchild  & Partners.  Ltd..  London.  England; 
Atlantic  Baltic  Co.,  Ltd  , Copenhagen.  Denmark. 


Peak  Profits  With  the  Landis 


There  will  be  thousands  of  new  automobiles,  trucks  and 
tractors  purchased  this  spring,  and  every  one  of  them 
represents  a future  business  prospect  for  the  repair  shop 
man. 

There  are  added  thousands  of  vehicles,  now  registered, 


that  will  require  repairs  before  starting  on  the  new 
season’s  runs.  These  represent  immediate  prospects. 
Are  you  going  to  go  after  seme  of  this  present  business 
and  gain  a reputation  that  will  assure  your  future?  You 
can  do  so  by  installing  a 


No.  5 

Cylinder  Grinding 
Machine 


This  machine  possesses  a number  of  distinct  advan- 
tages that  make  it  unexcelled  for  cylinder  regrinding. 
Its  range  covers  evert  type  of  auto  cylinder  bloc. 

The  Landis  Centering  Fixture  permits  of  speedy  and 
accurate  location  of  cylinder  bores  with  spindle  and 
thus  reduces  set  up  time. 

I et  u-  tell  you  wh\  the  Landis  is  the  choice. 

1. and  is  Tool  Company,  Waynesboro,  Pa. 
New  York  Office:  51  Chambers  St. 


|tAMDIs| 


DOMESTIC  AGENTS — Halhdie  Machinery  Co  Seattle:  Harron  Rickard 
St  McCone  San  Fiaiieisoo  and  Los  Angeles-  Southern  Machinery  Sales  Co 
Houston:  Server  Machine  Tool  Co..  Atlanta.  CANADIAN  AGENTS — F.  F 
Barber  Machinery  Co  Toronto  Williams  & Wilson.  Ltd  Montreal:  A R 
Williams  Machinery  Co  Nova  S«otia  New  Brunson  U Manitoba  and 


British  Columbia.  FOREIGN  AGENTS — Allied  Machinery  Co  Pan* 
Turin.  Barcelona  Brussels  Zurich  and  Lisbon:  Ander-ou  Meyer  St  G-. 
Ltd  Shanghai.  Andrews  & George  Co  Ltd  Tokyo  Ben -oil  Brother5 
Sydney  aiul  Melbourne  Burton.  Griffiths  & Co  . Ltd.,  London  . Wilh.  Soce- 
■‘ou  & Co  Mahno  and  Copenhagen 
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24  Per  Hour 


On  the  work  shown  3 pieces  per  hour  is  maximum 
production  from  a turret  lathe.  The  Colburn  Four 
Spindle  Gang  Drill  (illustrated)  increased  this 
output  to  24  pieces  per  hour. 

The  material  is  .35  per  cent,  carbon  steel.  The 
sleeve  is  17 K inches  long  and  a 1 %6  inch  hole  is 
drilled  through  it  in  2%  minutes. 

The  Colburn  Heavy  Duty  Drill  Press  is  showing 
similar  savings  on  drilling,  reaming,  boring  and 
tapping  operations  in  the  railroad,  automobile 
and  other  industrial  fields. 

Have  you  had  Colburn  figures  on  your  work?  If  not  an 
estimate  may  reveal  a “short-cut”  to  increased  production, 
eventually  a saving  in  the  cost  per  piece. 

Simply  send  blueprints. 

It  costs  nothing  to  get  production  figures. 

THE  COLBURN 
MACHINE  TOOL  COMPANY 

CLEVELAND,  OHIO 
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You  Can 

Do  it  on  the 

Van  Norman 


Universal 
to  the 

Last  Degree 


It  does  the  Unusual  Set-Ups 
along  with  the  Regular  Jobs. 


A Good  Reason 
for  Your  Investment 


STANDARD  GAUGE  STEEL  CO. 

_ BRAVER  FALLS.  F»A. 


Van  Norman 
Machine  Tool  Go. 
Springfield,  Mass.,  U.  S.  A 


Milling  Channels  which  extend  under  Shoulder  Ways  is  JUS1  AS  EASY 
on  a Van  Norman  Duplex  Milling  Machine. 


Keys  ALL  KINDS 

Keys  ALL  SIZES 

TZ  T?  VC  ANY  QUANTITY 

JVLI  l)  htgi  jest  quality 

Made  by 

STANDARD  GAUGE 

from  Hie  ''"eel  itself — careful!}  prepared  from  special 
analysis  O.  II.  steel  in  our  own  works — to  the  last  finishing 
operation  and  inspection,  Standard  Gauge  Machine  Keys 
arc  distinctive. 

lor  many  years  we  have  spared  no  effort  to  justify  our 
nation-wide  reputation  for  America’s  highest  quality  kevs. 

At  the  same  time,  our  special  equipment  insures  you  the 
lowest  possible  prices. 

Besides  our  compute  equipment  for  turning  out  speeial  shaped  key  - 
wo  ran  furnish  Concave  Keys.  Dovetails.  Sonde  and  Doubt*  Til  % 

Keys.  Under  Head  Keys.  etc.  Also  Woodruff  keys  of  any  kind  with  % 
necessary  cutters.  \ I \ 

Send  for  catalog  showing  also  our  line  of  compressed  steel,  screw  % \ 

stock,  ele\ator  guides,  etc.  % \ 

DISTRICT  OFFICES:  \ ) 

1 MO  Old  Colony  Bldg..  Chicago.  III.;  till  Harrison  Bldg.  Philadel-  \ 

]»hia.  Pa.:  1 odd  Kroire  BUIu..  Detroit.  Mi  eh.  Representatives:  1*.  F % 

McDonald  & Co..  Boston,  Mass  . Rolpli  Mill  it  Co  San  Franeis«-o,  % 4 

Cal.:  A Campbell  White  New  Orleans.  L i . : Aborn  Steel  Co.  New  %•’ 

York  City.  V ^ 
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small  attach 


Where 
ment  does  the  work 
of  a big  machine 


■ This  is  an  example  of  how  the  use  of  simple  attachments 
on  ACME  MULTIPLE  SPINDLE  AUTOMATICS  carry 
the  work  to  a further  degree  of  completion  than  is 
ordinarily  expected  in  screw  machine  practice — and 
save  the  work  of  a “second  operation”  machine. 

For  work  up  to  2^4  in.,  convenient  fixtures  for  milling, 
drilling,  slotting  from  the  side  and  end  of  the  piece  are  accom- 
plished without  adding  any  time  to  “the  longest  operation.”  , 

These  little  attachments,  which  are  standard  and  easily  placed 
on  any  ACME  of  standard  type,  take  the  place  of  milling  machines, 
drill  presses,  slotting  machines,  etc.  They  save  not  only  the  ini- 
tial cost  for  special  operations,  but  entirely  eliminate  floor  space, 
extra  machines,  and  added  labor  cost  to  operate  them. 

t 

Find  out  more  about  ACMES  and  how  they  will  lower  your  costs. 


THE  NATIONAL  ACME  COMPANY 

CLEVELAND,  OHIO 


New  England  Plant:  Windsor,  Vt.  Canadian  Screw  Plant:  Montreal,  P.  Q. 
BRANCH  OFFICES:  NEW  YORK  BOSTON  CHICAGO  DETROIT  BUFFAl.O 

WAREHOUSES:  NEW  YORK  and  CHICAGO 

Foreign  Representatives:  Great  Britain,  Chas.  Churchill  & Co.,  Limited.  France,  Belgium,  Switzerland. 
Spain:  for  Gridleys,  Potter  & Johnston;  for  Acmes,  Etablissements  Horstmann.  Sweden.  E.  Trobeck. 
Australia,  Benson  Brothers.  Japan,  Yamatake  & Company.  South  Africa,  D.  Drury  & Company. 
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For  Meeting  V arying  Threading  Conditions 


No  one  design  of  tap  will  give  equal  satisfaction  on  soft  and  tough,  stringy 
and  close  grained  materials.  Taps  must  be  chosen  to  meet  conditions. 

Butterfield  Taps,  however,  come  in  styles  and  sizes  to  meet  every  threading 
requirement  and  they  are  so  fashioned  and  tempered  as  to  guarantee  an 
unusually  long  service  life. 

Tell  us  about  your  threading 
troubles  and  we’ll  offer  re- 
lief through 


Butterfield 


Butterfield  & Co 

Division 

Union  Twist  Drill  Company 

Derbyline,  Vt.,  U.  S.  A. 


New  York,  62  Reade  St. 

Chicago,  11  So.  Clinton  St. 

Toronto,  220  King  St.,  West 
Montreal,  131  St.  Paul,  St.,  West 

DOMESTIC  REPRESENTATIVES:  Pittsburgh,  Somers.  Pitlor  A Todd  Co..  337  Water 

St.;  Philadelphia,  Diamond  Specialty  A Supply  Co..  1225  Arch  St.;  St.  Louis.  Handlan- 
Buck  Mfg\  Co.;  Cincinnati.  J.  R.  Wood  Supply  Co.,  017  Broadway;  Buffalo,  Syracuse 
Supply  Co..  62  Pearl  St.;  Indianapolis.  Vonnegrut  Machinery  Co..  19  West  South  St. 
FOREIGN  REPRESENTATIVES:  Great  Britain.  Goo.  H.  Alexander.  83-85  Coleshill 
St..  Birmingham.  England;  France.  Italy.  Belgium  and  Switzerland.  Fenwick  Frerea. 
8 Rue  de  Rocroy,  Paris:  Sweden.  Norway  and  Denmark,  Ab.  Sigrfr.  Anderson  A Co.. 
Malmo;  Spain.  Casmitjana  Hermanos.  Barcelona;  Japan.  Abe-Kobel  & Co..  Yokohama; 
Greece.  Stephen  C.  Stephanson,  11  Lycourgan  St..  Athens:  Netherlands.  Wynmalen 
Hausman,  Rotterdam;  Australia:  Fairbanks-Morse  A Co..  0 Youny  St..  8ydney;  South 
America,  Charles  Dreyfuss,  B.  Milre,  785,  Buenos  Aires,  R.  A. 
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RowbottomM^ras 


A cutter  is  mounted  on  a head  which  operates  vertically 
through  a roller  against  the  master  cam;  the  head  is  al- 
ways in  compression  with  no  chance  for  back  lash  or 
deviation.  Mechanically  perfect  construction  that  can- 
not help  but  produce  accurate  results. 

Made  to  cut  Box  Cams  to  32  in.  outside  diameter.  Face 


Kb K P the  above  slogan  in  mind  and  you’ll  mate- 
rially add  to  tile  quality  of  your  product. 

The  Rowhottom  Cam  Milling  Machine  is  easily 
operated.  The  simplicity  and  accuracy  of  the  operating 
principle  insure  perfect  reproduction  of  the  most  intri- 
cate cams  at  a commercially  possible  cost. 


Cams  to  28  in.  and  Barrel  Cams  to  24  in.  with  an  1 1 in. 

The  Rowbottom  Machine  throvv 


Company 

Waterbury,  Conn.,  U.  S.  A. 

Factory:  Waterville,  Conn. 


We  also  operate  an  efficient  cam  cutting  department  and 
will  be  pleased  to  estimate  on  your  cam  cutting  needs. 

Get  the  details  of  these  machines 
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No.  37 
Punch  Press 


Stock 

Shipments 


Niagara  Power  Punch  Presses 
Cut  Your  Costs 

» 

Are  you  satisfied  that  your  present  operating  methods  are 
the  shortest  and  best  obtainable? 

Consult  our  experts,  who  will  be  pleased  to  give  you  their 
opinion  without  charge. 

We  manufacture  a complete  line  of  Presses,  Punches, 
Squaring  Shears,  Ring  and  Circle  Shears,  Tinners’  Tools 
and  Machines,  as  well  as  equipments  for  special  operations 
on  Sheet  Metal. 

Write  for  a Catalog  of  the  machines 
in  which  you  are  interested 


Niagara  Machine  & Tool  Works 

Ettablithmd  1879 

Buffalo,  N.  Y. 
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Take  the 

“Toil  rub  me — / rub  you” 

from  between  gears 

When  gear  tooth  meets  gear  tooth — 
there’s  friction. 

As  one  tooth  rolls  over  the  other — 
there’s  friction. 

Unless: 

you  use  TEXACO  CRATER  COMPOUND 

The  Great  Gear  Lubricant 


Gears  lubricated  with  Texaco 
Crater  Compound  never  actually 
touch.  For  then  you  have  inter- 
posed a sturdy  film  of  pure  lubri- 
cant that  stays  there — 

To  lessen  wear 
To  decrease  noise 
To  add  longer  life 
to  the  gears 

And  that  is  why  so  many  of  the  lead- 
ing manufacturers  of  machine  tools 
recommend  the  use  of  Texaco  Crater 
Compound  on  the  machines  they  build 
and  sell  Not  only  that,  a number  of 
them  ate  sending  out  instructions  to 
their  customers  to  use  Texaco  Crater 
Compound  to  preserve  those  gears. 

So  then,  if  you  want  perfect  trans- 
mission, see  that  the  gears  are  lined 
up  properly  and  always  use  Texaco 
Crater  Compound. 

Do  this.  Keep  Records. 

The  increased  life  of  the  gears  will 
delight  you. 


The  actual  cost  of  lubricating  them 
will  surprise  you — may  even  puzzle 
you,  for  you  will  be  using  the  smallest 
decimals  to  estimate  it. 

Texaco  Crater  Compound 
lasts  that  long. 

Texaco  Crater  Compound  is  A sturdy 
member  of  the  well-known  family  of 
Texaco  Lubricants. 

There  is  a Texaco  Lubricant  for  every 
purpose. 

Are  you  receiving  our 
Magazine  “Lubrication”? 

This  publication  is  the  only  one  de- 
voted exclusively  to  the  scientific  selec- 
tion and  use  of  lubricants.  For  the 
time  being  it  will  be  sent  FREE  to 
mechanical  executives,  machine  shop 
foremen,  superintendents,  engineers 
and  others  specifically  interested. 

If  your  fountain  pen  isn’t  handy,  pick 
up  a pencil,  fill  out  and  mail  the  blank 
below. 


There  is  a Texaco  Lubricant  for  every  purpose- 


FREE  SUBSCRIPTION  BLANK- 


Lubrication 


THE  TEXAS  COMPANY, 

Texaco  Petroleum  Producte 
Dept.  Al,  17  Battery  Place,  New  York  City 


Kindly  put  me  on  your  free  mailing  list  for  Lubrication. 


- r-u 


April  6,  1922 


Eliminate  Waste — With  Modern  Equipment 


59 


at  0>f  W.,  n 


Central  oil  cleaning  system  which  is  applicable 
to  any  machine  shop 


The  oil  reclaiming  and  purifying 
systems  described  on  the  preceding 
pages  represent  installations  made  to 
suit  the  requirements  of  individual 
manufacturers,  both  as  to  the  materials 
being  handled  and  the  method  of  hand- 
ling. These  processes  cover  but  a few 
of  the  problems  encountered  in  using 
oil  in  the  machine  shop,  and  there  arc 
several  other  forms  of  waste  which  can 
lie  eliminated  by  recovery  systems 
similar  to  those  already  referred  to. 

A common  method  of  handling  the 
oil  used  for  the  average  run  of  machine 
shop  work  is  to  return  all  of  the  used 
oil  to  a central  cleaning  station,  purify 
it,  and  then  pump  it  back  to  the  ma- 
chines or  storage  tanks.  Plants  using 
such  a system  have,  as  a rule,  attempted 
to  settle  the  impurities  out  of  the  oil. 


Thu  method  h.is  proved  unsatisfactory 
for  three  reasons  Kirst,  the  force  <>f 
gravity  is  not  strong  enough  to  com- 
pletely purify  the  oil,  second,  a large 
quantity  of  oil  must  he  periodically 
thrown  out  with  the  sludge  which 
settles  to  the  bottom  of  the  tank,  and 
third,  the  settling  process  is  simv, 
usually  requiring  the  application  of 
heat,  so  that  a considerable  amount  of 
oil  is  tied  up  while  being  purified 
The  use  of  the  Multiple  Garifier  in 
the  central  cleaning  station  eliminates 
all  of  these  objections.  It  returns  the 
oil  to  the  system  in  a condition  equal  to 
new;  stops  the  waste  of  oil  with  sludge, 
and  doe*  its  work  instantaneously 
On  page  IS  is  shown  a typical  ar- 
rangement for  handling  oil  at  a central 


cleaning  station  where  a Multiple  Gari- 
fier is  used.  Two  tanks,  alternately 
holding  clean  and  dirty  oil,  are  used, 
each  tank  having  twice  the  capacity  of 
the  pipes  and  machine  sumps  in  the 
plant  These  tanks  are  lettered  “A" 
and  "B"  on  the  diagram,  and  to  aid 
in  the  following  explanation  we  will 
suppose  that  tank  “A”  is  full  of  dirty 
oil,  while  tank  “B”  is  nearly  empty 
Valves  numbered  “1”  on  the  diagram 
are  opened  so  that  a part  of  the  dirty 
oil  coming  from  the  machines  passes 
through  the  Multiple  Garifier  and 
from  that  machine  into  tank  *‘B.” 
The  balance  of  the  oil  flows  into  tank 
“A,”  from  which  it  is  pumped  back  to 
the  machines.  As  tank  “B"  fills  up 
with  clarified  oil,  tank  "A"  empties. 
When  there  is  but  little  oil  left  in  it, 
an  automatic  signal  is  given  and  valves 
numbered  “l”  arc  closed  and  those 
Numbered  “2"  are  opened.  The  clari- 
fied oil  from  tank  "B”  will  be  pumped 


back  to  the  machines,  while  the  oil 
coming  from  the  Multiple  Garifier  is 
discharged  into  tank  “A’'  until  it  is 
full  again.  This  process  is  repeated 
as  often  at  the  tank  from  which  the 
machines  are  being  supplied  becomes 
nearly  empty  of  oil — usually  about 
every  five  or  six  hours.  Thus  the  total 
amount  of  oil  in  the  system  it  kept 
comparatively  clean  at  all  timet — 
much  cleaner  than  ever  before— and 
every  five  or  six  Sours  a batch  of  abso- 
lutely clean  oil  is  put  to  work. 

Another  advantage  of  this  method  is 
that  it  docs  away  with  the  individual 
oil  pumps  on  each  machine.  One  pump 
lifts  the  oil  from  the  clarified  oil  col- 
lecting tank  back  to  the  machine 
floors  and  delivers  it  to  the  cutting 
point  at  each  machine.  This  prac- 
tically eliminates  the  expense  of  operat- 
ing and  maintaining  pumps,  and  the  one 
pump,  being  larger.  i»  more  efficient 


This  book  tells  how  to  save  cutting  oil 


A new  36-page  De  Laval  Cutting  Oil  Bulle  in  is  just  off  the 
press.  It  tells  how  many  manufacturers  are  recovering  more 
oil  from  chips  and  economically  purifying  the  reclaimed  oil 
so  that  its  original  efficiency  is  restored.  * 

It  shows  how  De  Laval  equipment  is  being  used  to  sepa- 
rate oil  from  soda  wash  and  put  both  products  back  into 
service.  In  short,  it  shows  how  all  of  the  common  forms  of 
waste  and  annoyance  in  handling  machine  shop  oils  can  be 
eliminated  or  materially  reduced. 

Printed  in  large  type  with  plenty  of  illustrations,  you  will  find 
this  new  De  Laval  Bulletin  both  pleasant  and  profitable  to 
read.  Just  mail  fhe  coupon. 


THE  DE  LAVAL  SEPARATOR  COMPANY 

Largest  Manufacturers  of  Centrifugal  Machinery  in  the  World 

^iew  York:  165  Broadway  Chicago:  29  East  Madison  Street 

DE  LAVAL  PACIFIC  COMPANY 
Manufacturers’  Selling  AgentM 
San  Francisco 

Sooner  or  later  you  will  use  a 

De  Laval 


Mailing  the  coupon 
costs  next  to 
nothing  and  may 
save  thousands  of 
dollars  for 
your  company 
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4-in.  Spiral  Bevel  Gear 

Generator 

The  newest  and  smallest  of 

The  Gleason  Spiral  Generators  — 


This  machine  has  made 
it  possible  to  obtain  the 
well-known  advantages 
of  spiral  gear  drives  in 
machines  requiring  very 
small  gears,  such  as  sew- 
ing machines,  motion 
picture  machines,  etc. 

When  produced  in  quan- 
tities the  cost  of  these 
small  spiral  gears  is  less 
than  the  cost  of  straight 
type. 

Send  us  specifications  of  your  gears  and  we  will 
tell  you  what  our  machines  will  do. 


GLEASON  WORKS,  Rochester,  N.  Y. 
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Here,  at  last,  is  a satisfactory,  medium-duty,  high-speed  metal- 
cutting machine  at  a moderate  price.  Of  course,  it’s  a 
“Racine,”  with  all  the  exclusive  features  that  have  made  fam- 
ous the  entire  line  of  “Racine”  High-Soeed  Metal-Cutting 
Machines. 

Sturdy,  extremely  simple  and  compact,  ye:  wonderfully  ac- 
curate, the  “Racine”  Junior  cuts  faster,  truer  and  more  eco- 
nomically than  any  other  machine  of  its  kind. 

With  a normal  capacity  from  0 in.  to  4 in.  it  can  be  adjusted 
easily  to  cut  stock  up  to  6 in.  x 6 in.  when  the  occasion  de- 
mands. The  positive  draw-cut  principle  permits  use  of  light 
blade  of  21 -gauge  or  hand  blades  at  high  speed. 

Get  all  the  facts  about  this  useful,  medium-duty  machine. 
It  is  a time  and  money  saver. 

, Racine  Tool  & Machine  Co. 

1400  Jones  Ave.,  Racine,  Wis,,  U.  S,  A. 


“Racine"^®^  speed 


METAL  CUTTING 

MACHINES 
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It  Is  The  Speed  Of  The  Cut  That 

Amazes  Them 


HERE  is  an  Aloxite  Wheel  specially  developed  for  the  purpose  of  rough 
grinding  steel  castings,  manganese,  malleables  and  for  general  steel  work. 
It  is  a coarse  grit,  heavy  duty  wheel  that  is  made  to  lower  grinding  costs  by 
producing  greater  tonnage  in  the  grinding  room. 

In  one  plant,  for  instance,  on  grinding  steel  castings,  this  wheel  did  25% 
more  work  and  lasted  42 V2  hours  longer  than  the  best  competing  wheel. 

This  wheel  cuts  faster  and  produces  more  because  of  its  open  porous  structure 
and  because  of  the  superior  abrasive  ability  of  the  hard,  sharp,  tough 
Aloxite  Grain. 

Every  grain  gets  a real  chance  to  cut  because  it  has  a definite  clearance.  The 
wheel  doesn’t  fill  and  requires  but  little  dressing. 

It  is  a durable  wheel  that  shows  long  enough  life  to  be  economical — yet  it 
has  the  astonishing  speed  of  cut. 

Our  Sales  Service  Department  will  gladly  see  to  it  that  you  get  the  right 
wheel  in  the  right  place. 

Aloxite  Grinding  Wheels 


The  Carborundum  Company*  Niagara  Falls,  N.  Y.  u.s. 

New  York,  Boston,  Philadelphia,  Chicago,  Cleveland,  Cincinnati.  Milwaukee, 
Pittsburgh,  Detroit,  Grand  Rapids 
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Ryerson-Conradson 
Engine  Lathe 

in  the  D.  L.  & W.  Railroad  Shops 

“Has  handled  satisfactorily  every  job 
we’ve  given  it” 

Work  in  a railroad  shop  is  an  all-round  service 
test  for  any  machine.  That  this  Ryerson-Conradson 
Engine  Lathe  has  made  good  in  the  Hoboken  shop  of 

the  Delaware,  Lackawanna  & Western  is  a sure  indica- 
tion that  these  machines  have  the  essential  qualities  of 
accuracy,  power  and  versatility. 


The  job  shown — turning  down  one-half  a womout 
locomotive  axle  into  knuckle  pins — is  a pretty  tough 
proposition.  The  axle,  high  carbon  steel,  further 
toughened  by  miles  of  service  under  a locomotive,  is 
6§  in.  diameter;  the  pins  are  4 in.  in  the  largest 
diameter.  The  photograph  shows  the  roughing  cut 
taking  off  a chip  I { in.  deep  while  the  work  revolves  at 
the  rate  of  approximately  36  feet  per  minute.  A husky 
chip — a deep  cut  that  is  taken  easily  and  without 
strain.  A fair  example  of  the  work  the  superintendent 
meantwhen  he  made  theremarkquoted  in theheadline. 


Seruf  for  Bulletin  1301.  Let 
us  show  you  why  Ryerson- 
Conradson  Lathes  make  good 
where  the  demands  are  most 
severe. 


Joseph  T.  Ryerson  & Son 

Established  1842  Incorporated  1888 

CHICAGO  ST.  LOUIS  DETROIT  BUFFALO  NEW  YORK 


RYERSON  MACHINERY 
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SOME  OF  THE  USERS  of 

The  Hartness  Screw  Thread  Comparator 


New  Britain  Machine  Co. 
New  Britain,  Connecticut 
-Winter  Bros. 

Wrentham,  Mass. 

Hudson  Motor  Car  Co. 
Detroit,  Michigan 
Cincinnati  Millinc  Machine  Co. 
Cincinnati,  Ohio 

Russell,  Burdsall  Sc  Ward  Bolt  & 
Nut  Co. 

Port  Chester,  New  York 
Ford  Motor  Company 
Detroit,  Michigan  . 
International  Motor  Co. 
Plainfield,  New  Jersey 
Spicer  Mfc.  Company 
So.  Plainfield,  New  Jersey 
Bullard  Machine  Tool  Co. 
Bridgeport,  Connecticut 
Packard  Motor  Car  Co. 
Detroit,  Michigan 
Barber-Coleman  Co. 
Rockford,  Illinois 
Brown  Sc  Sharpe  Mfc.  Co. 
Providence,  R.  I. 

Westing  house  Electric  Sc  Mfc.  Co. 
East  Pittsburgh,  Pa. 
Cincinnati  Shaper  Company 
Cincinnati,  Ohio 


Studebaker  Corporation 
Plant  No.  5,  Detroit,  Michigan 
C.  E.  Johansson,  Inc. 
Eskilstuna,  Sweden 
The  Lamson  Sc  Sessions  Co. 
Cleveland,  Ohio 


n 


Grip  Nut  Company 
Chicago,  Illinois 
W.  L.  Brubaker  Sc  Bros. 

Millersburg,  Pa. 

Huches  Tool  Company 
Houston,  Texas 
Mitsui  Sc  Company 
(5  Broadway,  New  York  City 


JONES  & LAMSON  MACHINE  COMPANY, 

9-10  Water  Lane,  Queen  Victoria  St.,  London,  E.  C. 


General  Phonograph  Mfc.  Co. 

Elyria,  Ohio 

Monarch  Machine  Sc  Tool  Co. 

Sidney,  Ohio 

Worcester  Polytechnic  Institute 

Worcester,  Mass. 

Western  Clock  Company 

' La  Salle,  Illinois 

Cadillac  Motor  Car  Co. 

Detroit,  Michigan 

Oakland  Motor  Car  Co. 

Pontiac,  Michigan 
Reo  Motor  Car  Company 
Lansing,  Michigan 
Crane  Company 
Chicago,  Illinois 
Wricht  Aero  Corporation 
Paterson,  New  Jersey 
Hobart  Mfc.  Co. 

Troy,  Ohio 
The  Buda  Company 
Harvey,  Illinois 
DeLaval  Separator  Company 
Poughkeepsie,  New  York 
Allis-Chalmers  Co. 
Milwaukee,  Wisconsin 
Pratt  Sc  Whitney 
Hartford,  Conn. 

Clemson  Bros.,  Inc. 

Middletown,  New  York 

SPRINGFIELD,  VERMONT 

503  Market  St.,  San  Francisco,  Cal. 


Ifjik  diamonds! 

I African  and  Brazilian 

§ Bortz  and  Carbons 


DIAMONDS 

African  and  Brazilian 
Bortz  and  Carbons 


KiiiiimitiiHiiiiiiiiiiiniiiiiiiiiiMiiiimiiiiiiiiiiiiiiiiuiiiiiimiiiiiuiiitiiiiiiiuiiiii 


s DIAMOND  ho,d  the,r  cutting  edges  for  months.  Can  easily  he  f 

E „ _ sharpened  and  will  last  for  years.  Leave  a smooth,  true  § 

5 J OOLS  ant*  rt,,ished  surface.  These  special  shaped  carton.  § 

= Mark  diamond,  pointed  tools  are  best  for  turning  5 

paper,  cotton,  com  husk.  rag.  fibre,  hard  rubber,  etc.  = 
They  turn  out  a large  number  of  pieces  of  ex-  | 
act  uniform  slae.  | 

THOS.  L.  DICKINSON  1 

38  Gold  Street  New  York  | 

Successor  to  John  Dickinson.  Estab.  1T96  § 

C.  W.  Burton,  Griffiths  & Co..  London,  Sole  Agents  for  Great  Britain  | 


■IB 


aiiimmiiiiiimiiiiiiiiiimiiiiimiiiimiiiiiiiiiiiiiiiiiiiiiiimmimiiiiiiiiiiiiuiiiiimiiiiiiiitumiiimiiiiiuuiwnfmBi 


(iiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHimiiMmiiiiimiiiiiiiiiimtiimjitiiittiutt 


Secure  Settings.  25  Years  i 
-Bat  b^|  Dependable  Service. 

I U Arthur  A.  Crafts  & Co.  I 

| * ^5  Summer  St.,  Boston,  Mas-..  | 

| Diamond  Importer $ 

aiiiiiiiiiiiiiiiiiiiiiiiiiiuiiimiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuimiiiiiiiiiiiiiiiiiuujiiiiiiuiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^ 

I ROCKWOOD  ^ 1 

PRESSED  STEEL  I 

I MACHINE  HANDLESy^^^^  I 

Cold  Drawn 
from  Strip 

Rockwood  Han- 
jr  dies  are  Hollow  f 

and  Seamless, 

Jfr  Combining  Strength  with  | 

| Lightness,  Balance  and  I 

| f ^ Uniformity  of  Shape.  Tell  § 

i j|r  us  your  requirements  and  we  | 

| \ Wj  will  send  you  sample  and  prices. 

I ROCKWOOD  SPRINKLER  CO.  I 

| of  MASSACHUSETTS 

| Worcester,  Mass.  = 

jrtiiiiiiiiiiiriiiiiimiiiiiiimuiifiimmfMtfiitimiiitiuifiiiiiiiitimitiiitiitiittiiiiiiiiiitiiiiiiiiiiiiiimiiiiiiiitiiiiiitiiiiiiiifiiiiimiiHinS 


| Electric  Industrial  Trucks 

£ 85%  Furnished  on 

REPEAT  ORDERS 

* Request  Booklet  611 

The  Elwell-Parker  Electric  Co. 

| Cleveland,  Ohio 

fciiiiiiimiiiMiMimtiiiiiiimmiiiiuiiwiiiiMmiiiiiMiimmiiiiiiiiiimiMiiiiiiiiiiiiiiraiiuiimnuiiii 


( Vertical  Boring  and  Turning  Mills  j 

| handle  a wide  variety  of  work  not  expedient  or  possible  on  1 
| other  machines — particularly  the  unusual,  the  irregular.  | 

| BICKFORD  Vertical  - ■ { 

I Boring  and  Turning  B I 

Mill  Ml  ■ *1- 


i3  u finely  developed  example. 
Complete  within  itsell  no 
costly  and  seldom-used  at- 
tachments. therefore  inod- 
< ately  pined,  d ft.  to  H ft. 
Single  or  double  heads.  Rapid 
power  t rare  fee.  Mote  ur 
nelt  driven.  Get  tht  full 
catalog  description. 

H.  Bickford 
& Co. 

Lakeport.  N.  H.  Jr 

U3.A. 
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INVESTIGATE  THE  LATEST 

“WHITNEY” 

High  Efficiency  Roller  and  Silent  Type 

CHAINS 

Low  Cost  per  Thousand 
Miles  of  Service 


Latest  Roller  Chains  have  special  solid  rolls 
and  other  important  improvements 


Front  End  Motor  Chain  Drives 


EXCEPTIONAL  MILEAGE 

Never  Known  to  Skip 
the  Sprocket  Teeth 

THE  WHITNEY  MFG.  CO. 

Hartford,  Conn.,  U.  S.  A. 
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One  Chuck — One  Pair  of  Jaws — For 
All  Shapes  of  Stock  (round,  square  or  hex) 

Brown  & Sharpe 

Nos.  4 and  6 Wire  Feed  Screw  Machines 

are  equipped  with  an  Automatic  Chuck  which  grips  all  shapes  of  stock  with 
one  pair  of  jaws. 

A turn  of  the  wrist  with  a wrench  makes  the  necessary  adjustments  for  size. 

Ordinary  variations  in  the  size  of  the  bar  are  taken  care  of  automatically. 

This  Automatic  Chuck  is  one  of  the  many  time-saving  features  of  these  sturdy 
screw  machines. 

« Have  you  our  special  catalog  describing  our  complete  line  of  Screw  Machines, 

Wire  Feed,  Plain,  and  Automatic? 

Write  today  for  Catalog  No.  22-G 

Brown  & Sharpe  Mfg.  Co.,  Providence,  R.  I.,  U.S.A. 
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He’s  a Competent  Judge 

Equipped  with  a Brown  & Sharpe  Microm- 
eter, the  screw  machine  operator  is  a compe- 
tent judge  of  the  accuracy  of  his  work.  His 
ability  to  test  adequately  the  precision  of  his 
production  with  this  fine  tool  cuts  down  spoil- 
age and  saves  time  at  the  final  inspection. 


The  Experienced  Mechanic 

is  a good  judge  of  fine  tools.  His  enthusiasm  over  good 
work  naturally  leads  him  to  prefer 

Brown  & Sharpe 
Machinists’  Tools 

As  a manufacturer  eager  to  improve  the  accuracy  and  uniformity  of 
production,  you  should  see  that  Brown  & Sharpe  Tools  are  always 
available  for  the  use  of  your  mechanics  and  operators. 

Supply  your  tool  cribs  with 

Brown  & Sharpe  Machinists’  Tools 

Send  for  Catalog  No.  28  describing  over  2000  tools 

Brown  & Sharpe  Mfg.  Co.,  Providence,  R.  I.,  UJS.A. 
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Ha^fouSeenTheseTbols? 


Improved 
Universal  Bevel 
Protractor 

No,  359 

A protractor  that  will  interest  ev- 
ery top-notch  machinist.  Gradu- 
ated to  degrees  throughout  the 
entire  circle  of  its  dial,  equipped 
with  a vernier  and  a new  positive 
device  for  fine  adjustment,  and 
so  arranged  that  all  adjustments 
may  be  centrally  controlled  from 
the  front  side  of  the  tool.  The 
superior  convenience  and  wide 
range  of  measurement  afforded 
by  this  No.  359  Starrett  Protract- 
or will  be  much  appreciated  by 
all  mechanics  who  know  and  use 
fine  precision  tools.  Consult  your 
copy  of  the  new  Starrett  Catalog 
No.  22  C,  see  page  83— for  full 
description  and  illustration.  If 
you  haven’t  a copy  handy,  write 
for  it  now.  Sent  free  on  request. 

THE  L.  S.  STARRETT  CO. 


The  fVorlcT  s Greatest  Toolmaker $ 
Manufacturers  of  Hack  Saws  Unexcelled 
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UNION  Drills  and  Reamers 
Will  Help  You  Trim  Costs 

Fewer  broken  drills  and  reamers,  more  accurate  work, 
greater  all-round  satisfaction,  and  substantial  econ- 
omy— invariably  follow  the  adoption  of  Union  Drills 
and  Reamers. 

Highest  possible  standards  of  manufacture,  careful 
manufacturing  methods,  tests  and  inspections  are 
some  of  the  reasons  for  this  better  service. 

You  can  get  prompt  deliveries  of  Union  Standard  Cut- 
ters, Drills  and  Reamers  from  our  nearest  agent,  or 
direct  from  us. 

UNION*  TWIST  DRILL  CO# 

DRILL,  REAMER  AND  CUTTER  MAKERS 

ATHOL  MASS.  USA 

New  York  Chicago 


DOMESTIC  AGENTS: 

Boston— G.  R.  Armstrong,  Mfrs.  Supplies 
Buffalo— Root,  Neal  & Co. 

Cincinnati — V.  N.  Devou  Supply  Co. 
Cleveland — White  Tool  & Supply  Co. 
Detroit — -The  Boyer  Campbell  Co. 
Evansville — Evansville  Supply  Co. 
Grand  Rapids— McMullen  Machinery  Co. 
Indianapolis — Vonnegut  Machinery  Co. 
Minneapolis— F.  E.  Satterlee  Oo. 

New  Haven — The  page,  Steel  & Flagg 
Co. 

New  Orleans— Oliver  H.  Van  Horn,  Inc., 
(Cutters) 

Pa  seal  r — New  Jersey  Engineering  & 
Supply  Co. 

Philadelphia — E.  M.  Hanson  & Co. 
Pittsburgh — Somers.  Fltler  £ Todd  Co. 
Rochester — Homer  Strong. 

San  Francisco— Fred  Ward  & Son. 


raws 


Springfield — W.  J.  Foss  Co. 

Syracuse — Syracuse  Supply  Co. 

Toledo — National  Supply  Co. 

Trenton — Warren  BaMerston  & Co. 
Worcester — Brlerlj  -Lombard  Co. 

FOREIGN  AGENTS: 

Australia — Bevan  & Edwarcin,  Ltd. 
Melbourne. 

Belgium — Ateliers  Demoor.  Brussels 
(liina — Anderson,  Meyer,  Shanghai. 
Denmark — V.  Lowener,  Copenhagen. 
England — Markt  & Co.,  London 
Franee— SocMtd  Aux  Forges  de  Vuicaln 
Paris. 

Greece— A.  M.  Papaslderls  A Co. 
Italy— Chas.  Civita,  Milano. 

Norway — V.  Lowener,  Christiania. 

Spain — HIJo  de  Miguel  Mateu, 
Barcelona. 

Sweden— V.  Lowener,  Stockholm. 
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Speed  up  your 
measuring  with 

the  SLOCOMB 
Snap 
Gage 

Micrometer 


The 

“Go”  Spindle 

can  he  used  locked  or 
unlocked,  as  desired.  If 
used  unlocked,  it  is 
available  for  measuring 
the  work  before  it  is 
reduced  t o tolerance 
size. 


The  “Not-Go” 
Spindle 


Order  two  or  three  of  these  new 
“Slocombs”  for  your  inspectors, 
and  test  them  out.  You  can  get 
them  in  0 to  1 in.  and  1 in.  to 
2 in.  ranges.  Then  equip  your 
shop  with  them.  There’s  a sav- 
ing in  it.  Better  send  for  a copy 
of  the  Slocomb  Catalog,  too. 


The  full  micrometer 
range  of  one  inch  is  al- 
ways available  in  reset- 
ting this  tool. 


can  be  set  by  standard  if 
desired,  and  kept  locked 
at  the  minimum  limit. 


J.  T.  Slocomb  Co.,  Providence,  R.  I.,  U.  S.  A. 


Representative  in  Chicago:  R.  R.  Street  & Co.  28  No.  Clinton  St. 
Representatives  on  Pacific  Coast:  Charles  A.  Dowd  Sales  Co..  320  Market 
St.,  San  Francisco.  Cal. 

Representatives  In  England:  Chas.  Churchill  & Co..  Ltd.,  London,  Birming- 
ham, Manchester,  Newcastle-on-Tyne  and  Glasgow. 

Representative  in  Iatly:  Chas.  Civita,  Milan. 


Representatives  in  Japan:  Alfred  Herbert,  Ltd..  Yokohama. 

Representatives  in  Australia:  Edwin  Wood  Pty.,  Ltd.,  Melbourne  and 
Sydney. 

Representative  in  France:  Aux  Forges  de  Vulcain,  Paris,  Lyons,  Lille  and 

Bordeaux. 
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A Grinding  Wheel 
for  Finishing  f 

5 

Hardened  Steel  1 

or  Chilled  Iron  Rolls 

IT  ELIMINATES  THE  LAPPING 
OPERATION.  IT  GIVES  THE 
DESIRED  FINISH  IN  QUICKER 
TIME.  

It  is  made  in  all  sizes  for  cylin- 
drical or  special  Roll  Grinding 
Machines. 

The  illustration  shows  the  wheel 
at  work  on  a Norton  Machine — 
a rigid  machine  with  tight  | 
spindle  is  necessary  for  the  very  | 
best  results.  | 

Alundum  and  Cryslolon  Abrasives  Meet  All  Grinding  Requirements.  , § 

i 

NORTON  COMPANY,  Worcester,  Mass.  | 

New  York,  151  Chambers  St.  Detroit,  33  W.  Congress  St.  Chicago,  11  N.  Jefferson  St.^  | 


It’s  a Tool  Room  Necessity 


Range  is  an  important  feature  in  this 
semi-automatic  thread  miller.  It  has 
provisions  for  taper  threading,  for  com- 
pensating for  shrinkage  in  hardening 
and  with  a fine  longitudinal  adjustment 
that  permits  setting  the  cutter  to  match 
a thread  groove  previously  milled — 
especially  useful  in  making  thread 
gauges,  taps  and  other  particular  tool- 
room, instrument  and  experimental 
work  and  even  production  threading  on 
small,  close  limit  parts. 

This  machine  cuts  V,  U.S.S.,  Acme, 
Whitworth,  buttress  or  square  threads; 
swings  3 in.  over  carriage;  cuts  threads 
6 in.  long  between  centers  7l4  in.  long 
with  spring  chuck — 4-  to  100  per  inch. 

The  detailed  circular  is  interesting. 


Waltham  Machine  Works,  High  Street,  Waltham,  Mass. 


Waltham 

Thread  Miller 


uiiiMiiimiimuiimiimwti 
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Working  surface 
of  table,  56  in.  x 
11Y>  in.  Longi- 
tudinal feed.  Si 
in..  Transverse  feed 
0 in.;  Vertical 
feed  18  in.  (All 
feeds  automatic.) 


The  Rockford 
Milling  Machine 

No.  2)/2  Universal  Heavy  Duty  Type 


The  back  gears  of  this  machine,  like  the  arrangement  on 
our  other  models,  are  located  inside  the  column  at  the  front 
of  the  machine. 

Not  only  does  this  minimize  vibration  and  chatter,  but  it 
gives  far  greater  driving  power  as  well. 

The  main  spindle  of  the  Rockford  No.  2%  Universal  is 
adjustable  for  wear  by  means  of  a single  nut  at  the  rear. 
This  saves  hours  of  time  ordinarily  spent  in  making  ad- 
justments on  machines  which  lack  this  feature. 

This  machine  is  best  adapted  to  a wide  variety  of  general 
shop  and  toolroom  work  of  a somewhat  heavier  nature  than 
that  which  is  given  to  most  machines  of  the  same  approxi- 
mate dimensions. 

Rockford  Milling  Machine  Co. 

Rockford,  Illinois 

DOMESTIC  REPRESENTATIVES: 


Baltimore:  Aumcn  Machinery  Co. 

Buffalo:  Crane  Machinery  Co. 

Boston : Lynd-Firquhar  Co. 

Chicago:  Dale  Machinery  Co. 

Cleveland:  The  Hess-Schenck  Co. 

Dayton:  M.  D.  Larkin  Sup.  Co. 

Davenport : Mid-West  Machine 

Tool  St  Sup.  Co. 

Detroit:  W.  J.  Baird  Machinery 
Co. 

Grand  Rapids:  McMullen  Machin- 
ery Co. 

Lob  Angeles:  Herberts  Machinery 
& Supply  Co. 

Milwaukee:  M.  J.  Walsh  Machin- 
ery Co. 


Minneapolis:  F.  E.  Satteriee  Co 

Montreal:  Yea  tea  Machinery  A 
Supply  Co. 

New  York  City:  Dale  Machinery 
Co. 

Philadelphia : Monarch  Machinery 
Co. 

Pittsburgh:  William  K.  Staznrts 

Rochester:  Homer  Strong  A Co- 

San  Francisco : Herberts  Machin- 
ery Co. 

St.  Louis:  Wm.  C.  Johnson  4 Sans 
Machinery  Co. 

Syracuse:  C.  H.  Wood  Co. 

Windsor:  Chaa.  A.  8 Ire  linger  Co. 
Ltd. 


iiiiiiiimiitmiiiiuiiiiiiiiiimiinmmimiiiiiiiiiumtuiiiimmiiiitniiiiitiiiuuiuinminiiiiiiiimimiiib4iiM| 


Have  you  seen  the 

COUNTERBALANCED  Shaper? 

The  principle  is  sound — its  application  as  shown  above  has 
revolutionized  shaper  performance.  The  counter-balancing 
of  Ram  and  Rocker  Arm  in  all  positions  makes  them  run  as 
smoothly  as  a balanced  engine.  Hence  the 

AVERBECK 

reduces  power  requirements,  because  friction  is  greatly  re- 
duced. Higher  speeds  are  possible,  too— hence  lower  costs. 
Write  for  full  details . 


The  Steel  Products  Engineering  Co. 

Springfield,  Ohio 

SALES  REPRESENTATIVES: 
Hess-Schenck  Co..  Cleveland.  Ohio;  J.  L.  Lucas  & 
Sons.  Inc..  Bridgeport.  Conn.:  W.  H.  J.  Fitzgerald 
8c  Co.,  Boston.  Mass.;  W.  J.  Baird  Machinery  Co.. 
Detroit.  Mich.;  McCoy-Brandt  Machinery  Company. 
Pittsburgh.  Pa.:  Seott-Bansbarh  Machinery  Com- 
pany, Chicago.  111.;  M.  J.  Walsh  Machinery  Com- 
pany. Milwaukee,  Wis.:  Standard  Machinery  & 
Supply  Co.,  Seattle,  Washington  for  Washington  and 
Alaska. 
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The  “Davis” 
Milling  Attachment 
and  Compound  Table 


This  attachment  ap- 
plied to  your  upright 
drilling  machine  will 
take  care  of  00  rU  of 
the  lighter  railing 
jobs  up  to  the  high 
priced  millers  It  can  be  at- 
tached in  two  minutes  and  its 
operation  is  satisfactory  under 
every  condition 


have  booklets 
give  full  details 
hese  money  sav - 
attachments. 

I for  them. 


The  “Davis” 
Lathe  Milling 
Attachment 


This  is  a highly  economic  at-  1 
tachment  lor  the  shop  where  = 
large  milling  equipment  is  not  f 
warranted.  For  keyse&ting  = 
squaring  shaft  ends,  sawing.  | 
splitting,  splitting  bushings,  drill-  = 
tag.  boring,  etc.,  it  has  no  equal,  s 


The 

Hinckley 
Machine  Works 

Hinckley 

Illinois 


ft—'  ) 1 i 
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The  best  way  to  meet  competition  is  to  weed  out 

those  obsolete  shapers 


Business  is  getting  “better,”  but  it  will  not  be  clamoring  at 
everybody’s  door  as  in  1919  and  1920.  The  efficient  manu- 
facturer will  prosper  during  the  next  few  years — for  his  tool 
room  and  production  machinery  will  be  able  to  meet  modern 
conditions. 

Why  not  go  out  in  the  shop  and  check  up  your  shapers? 
We  suggest  that  you  compare  your  production  records  with 
the  work  of 


S.  & M.  SHAPERS— 

the  world’s  standard  of  precision,  wear-resistance  and  fast 
output. 

There  is  vast  room  for  improvement  in  the  machining 
operations  which  are  or  should  be  handled  on  the  shaper. 

The  Smith  & Mills  Go. 

Cincinnati,  Ohio,  U.  S.  A. 

CANADIAN  AGENTS:  Geo.  P.  Fobs  Machinery  * Sdpply  Co..  Montreal.  QtM.; 
A.  R.  Williams  Machinery  & Supply  Co..  Toronto,  Ont..  St.  John,  N.  B. 
FOREIGN  AGENTS:  G.  A F.  Limbourg  Freres,  Brussels.  Belgium;  Burton, 
Griffiths  A Co.,  Ltd..  London,  England;  Yan  Rletachoten  A Houweni.  Rotterdam, 
Holland;  Reid  Brothers  (Johannesburg),  Ltd.,  Johannesburg,  South  Arrica;  J. 
Lambercier  A Co..  Geneva,  Switzerland,  Zurich,  Switzerland;  V.  Lowener,  Copen- 
hagen, Denmark.  Christiania.  Norway,  Stockholm,  Sweden;  H.  P.  Gregory  A Co., 
Sydney,  N.  S.  W. ; Rene  Bemdes  Co..  Havana,  Cuba;  Home  Company.  Ltd., 
Tokyo;  Daniels  Stussl,  Milan,  Italy. 

DOME8TIC  AGENTS:  Peter  A.  Frasse  A Co.,  Inc..  New  York.  N.  Y.;  Hill, 
Clarke  A Co..  Boston,  Mass.,  Homer  Strong,  Rochester,  N.  Y..  Buffalo,  N.  Y., 
Syracuse,  N.  Y. ; Carey  Machinery  A Supply  Co.,  Baltimore,  Md. ; D.  Nast 
Machinery  Co.,  Philadelphia.  Pa.;  J.  S.  Miller  Machinery  Co.,  Pittsburgh,  Pa.; 
The  E.  A.  Kinsey  Co.,  Cincinnati,  Ohio,  Indianapolis,  Ind. ; The  8trong,  Car- 
lisle A Hammond  Co.,  Cleveland.  Ohio.  Detroit.  Mich. ; Federal  Machinery 
Sales  Co.,  Chicago.  I1L,  Milwaukee,  Wls. ; Wm.  C.  Johnson  A Sons  Machinery 
Co..  St.  Louis,  Mo.;  English  Tool  A Supply  Co..  Kansas  City,  Mo.;  Sunder- 
land Mchy.  Supply  Co.,  Omaha,  Neb. ; Hendrie  A Bolthoff  Mfg.  A Suppy  Co.. 
Denver,  Col.;  Portland  Machinery  Co.,  Portland,  Ore.;  Perlne  Machinery  Co., 
Seatte,  Wash.;  Harron.  Rickard  A McCone,  San  Francisco,  CaL,  Los  Angeles, 
Cal. 


There  is  a surprising  difference  in  results  between  an  ordi- 
nary shaper,  built  as  part  of  a diverse  “line,”  and  a machine 
built  by  shaper  specialists  for  over  33  years. 

Let  us  tell  you  some  "S.  & M.”  distinctive  features. 
Made  in  all  sites,  12-  to  32-i«.  stroke. 


Kelly 


Back 

Geared 


Crank  Shapers 


are  mechanically 
correct  in  design 

Our  thirty  years’  experience  in  shaper 
design  and  manufacture  shows  in  Kelly 
Shaper  performance.  We  have  simpli- 
fied and  eliminated  until  the  Kelly 
stands  unsurpassed  as  a speedy  and  pre- 
cise piece  of  equipment.  The  design  is 
ample  but  not  bulky.  Speed  and  feed 
ranges  are  broad  but  not  complicated. 

A great  deal  of  work,  far  beyond  the 
range  of  the  ordinary  shaper,  is  now 
being  profitably  done  on  the  Kelly.  Let 
us  tell  you  about  it. 

R.  A.  Kelly  Company 

Xenia,  Ohio 

2B  Years  of  Building  "Shapers  Only’ 
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KNIGHT 


Milling  and  Drilling  Machine 


Only  a Small  Investment , 

but  a Big  Saving  in  Time  and  Money 


This  machine  will  mill,  drill,  bore 
and  ream  work  at  practically  any  angle 
and  do  it  all  in  one  setting. 


The  Knight  Milling  and  Drilling 
Machine  is  unusually  rigid  and  strong. 
It  is  designed  with  a view  of  giving  long, 
hard  service  of  the  kind  that  is  de- 
manded by  shops  where  high  produc- 
tion is  the  first  essential. 


The  piece  to  be  machined  is  clamped 
to  the  table,  which  is  then  swung  to  the 
desired  angle  and  the  first  operation 
performed.  Then  to  change  to  another 
operation  all  required  is  to  raise  the 
spindle  and  change  the  tool.  Thus  a 
great  deal  of  time  ordinarily  spent  in 
making  new  set-ups  is  saved  by  using 
the  Knight. 

W.  B.  KNIGHT  MACHINERY  CO. 

3920  West  Pine  Boulevard,  St.  Louis,  Mo. 


There  are  scores  of  these  machines 
at  work  in  well-rated  manufacturing 
plants.  We  will  gladly  mention  a few 
of  them  and  give  you  any  additional 
details  desired. 


Representatives  for  Knight  Milling  and 
Drilling  Machine 
Boston : Lynd  Farquhar  Co. 

New  York  City:  Manning,  Maxwell  A Moore 
Chicago:  Manning,  Maxwell  A Moore 
Philadelphia:  Manning.  Maxwell  A Moore 
BuiTalo:  Manning,  Maxwell  A Moore 
Milwaukee:  Manning,  Maxwell  A Moore 
Pittsburgh:  Somers.  Filler  A Todd  Co. 
Cleveland:  Strong,  Carlisle  A Hammond  Co. 
Detroit:  Strong.  Carlisle  A Hammond  Co. 


Indianapolis:  Vonnegut  Machinery  Co. 

San  Francisco:  Eccles  A Smith  Company 
Los  Angeles:  Eccles  A Smith  Company 
Portlnnd  (Ore.) : Eccles  A Smith  Company 
Seattle:  Eccles  A Smith  Company 
FOREIGN: 

London:  Coats  Machine  Tool  Co.,  Ltd. 

France,  Spain.  Portugal.  Italy,  Switzerland. 
Norway.  Sweden.  Denmark,  Belgium:  Allied 

Machinery'  Co.  of  America 
Japan:  Yamatake  Company 
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| 

Cochrane-Bly 
Filing  Machines 

Floor  and  Bench 
Belt  and  Motor  Drive 

Send  for  Circulars C j 

0^m ™ ™ m 

Cochrane-Bly  Co. 

Rochester,  N.  Y. 
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1 Another  New 
| Size 

I 12-in.  Single  Geared 
| (with  14-in.  Stroke) 

I WHIPP 

I SHAPERS 

s 

| Are  meeting  exacting  re- 
s quirements  in  other  shops 
I —why  not  in  YOURS? 
s 

S 12-14-16 — Single  Geared  16-20— Back  Geared 

| 26  in.  Combined  Open  Side  Crank  Planer  and  Shaper 

| The  Whipp  Machine  Tool  Co.,  Sidney,  Ohio,  U.  S.  A. 
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Philadelphia , Pa. 

Labor  Saving  Machine  Tools 


Multiple  Drills 


SHAFTING— TOOL  GRINDERS— DRILL  GRINDERS— INJECTORS 

uimimiminmimiimiiiiiiitmi mmiitumi miumumimimmmuiimiinuHiiiiiaem 


Horizontal  Drills 
Vertical  Drills 
Radial  Drills 


Horizontal  Drilling  and  Boring  Machines  with  large  diameter  spindle 
having  long  stroke.  Power  feeds  ranging  from  finest  for  drilling  to  coarse 
for  finishing,  also  quick  hand  traverse.  Power  feed  operated  by  positive 
clutch.  Power  mechanism  to  raise  and  lower  bracket  carrying  slotted  table. 
Adjustable  yoke  support  for  outer  end  of  bar.  Abundant  power  for  heaviest 
cuts  and  convenient  grouping  of  hand  wheels'  and  levers  insure  rapid  manipu- 
lation and  largest  output. 
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DIFFICULT? 

NO! 

Simple  to 
Operate 

Keyseating  long 
length  holes 


is  a difficult  job 
under  any  circum- 
stances, while  it  is 
a simple  operation 
with,  this  tool.  It 
is  as  simple  as 
drilling  a hole. 
The  tool  is  fitted 
with  a high-speed 
steel  rotary  cutter 
for  milling  inter- 
nal keyseats  in  one 
cut.  By  passing 
the  tool  through 
the  hole  once  only 
the  keyseat  is  com- 
pleted. 

We  have  made 
millers  to  mill  key- 
seats  22  in.  long  in 
3)aj-in.  diameter 
holes  and  they  can 
be  made  larger  or 
smaller  to  meet 
with  your  require- 
ments. 


Spacers  for  Milling  Machines 
Arbors,  etc. 


For  arbors  of  the  following  diameters,  '/j,  %, 

Va,  l.  va,  va,  in,  va,  m,  m m,  2, 254 

2/  and  VA  inches. 

.003,  .00S,  .01 5 and  .025  inch  thicknesses  in  stock. 
.0015  to  3.000  inch  thicknesses  made  to  order. 


Prices  and  Samples  on  Request. 


Detroit  Stamping  Company 

3445-3459  West  Fort  Street,  Detroit,  Mich. 


WANT  THAT  CONTRACT ? 


An 

Attachment 
for  Your 
Drill  Press 


that  can  be  made 
to  mill  internal 
keyseats  in  places 
where  planer, 
shaper  and  key- 
seating machine 
can't  reach.  The 
miller  is  regularly 
made  in  twenty 
different  diameters 
and  eccentric  bush- 
ings can  be  sup- 
plied for  each  size 
whereby  one  miller 
may  be  used  in 
ktyseating  holes 
larger  than  the 
tool’s  own  diam- 
eter. 


Davenport 

5-Spindle 

Automatic 

Screw 

Machines 


GET  IT 

*>y 

Increasing  Production 
Decreasing  Manufacturing  Cost 

and 

Lowering  Your  Price 

Our  circular  will  tell  you  how 

Davenport  Machine  Tool  Co. 

Rochester,  N.  Y.,  U.  S.  A. 


Ash  for 
Catalog  M 


National  Machine  Tool  Co. 

2272  Spring  Grove  Ave. 
Cincinnati,  Ohio,  U.  S.  A. 
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Spline  Milling  Machine 

For  splines  with  closed  ends,  keyways, 
through  slots,  circular,  spiral  and  irreg- 
ular grooves. 

A machine  having  many  new  and  valu- 
able features  described  in  the  circular. 

Your  request  brings  a copy 

The  Taylor  & Fenn  Company 

Hartford,  Conn.,  U.  S.  A. 
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SAVE  money  in  your  machine  shop  equipment.  Steptoe 
Shapers,  Millers  and  the  “Standard”  Engine  Lathe 
are  of  moderate  price,  accurate  and  backed  by  77  years 
of  experience. 

Descriptive  catalogue  upon  request. 

THE  JOHN  STEPTOE  CO. 

Cincinnati,  Ohio,  U.  S.  A. 

munuiiiiiuiininniiiiiiiiimiiniimnniiiiiiiiuitiuiiiiiiiiiifiiiiuiiiiiiiitniifimiiniQiiTutnimiuiniiininniiiiiiiiiniii 
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The  Johnson  Cutter  Plate 
and  Die  Milling  Machine 


been  designed  for  the 
manufacture  of  punch- 


This  machine  has 
rapid  and  accurate 
in?  dies  and  hubs. 

| Simplicity  of  design,  conveni- 
5 once,  extreme  can*  in  their 
1 manufacture  and  many  other 
1 features  make  them  the  mo-t  efficient 
a and  reliable  tools  of  their  kind  on  the 
1 market  today  and  place  them  in  a 
1 class  by  themselves. 

g Machines  are  provided  with  the  Tilting 
S Tabic,  u very  valuable  fcttUT*  fOT  ttltl  class 

5 of  work,  lei  the  operator  to  obtain 

5 a good  view  of  the  work  while  in  prograai.  Th< 

S have  two  splndlei,  one  carried  undei  tho 
g the  other  above  the  table,  which  Is  carried 
a head  fastened  to  the  column  of  the  machine, 

5 use  this  spindle  is  swung  out  of  position. 

§ Machines  aro  heavy,  powerful  and  accurate  and  all 
g material  used  In  their  construction  is  of  the  highest 
| quality. 

g Johnson  Tool  Co.,  Inc. 

1 201  Eddy  St.,  Providence,  R.  I.  gj 

5uiiiiiiiiimiiiiiiiiuiHiiiimiuiiiiiiiiimitiiiiimiiiiiimmuiiiiiiuiiiwtuutuwuuu 


!!itttliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiimiuiiiiiiiiiiiiiiiimiiiimiurmuiniu4tMM»Mi 

I MORTON  30-inch  Standard 
| Draw-Cut  Shaper 

= The  outstanding  feature 
= of  the  Morton  Draw  Cut 
= Shaper  Is  that  It  pull*. 


with  less  power  consump- 
tion. 


instead  of  pushes,  the  tool 
across  the  work. 

This  does  away  with  a 
large  amount  of  strain, 
vlbrutlon  and  Inaccuracy. 
It  also  permits  heavier, 
deeper  cuts  to  be  made 


The  Morton  30  in. 
Standard  Draw  Cut  Shaper 
Is  adaptable  to  a wide 
range  of  work.  Frequently 
It  saves  an  expensive  out- 
lay in  planing  equipment. 
Ask  for  Bulletin  So.  C- 3. 


= Morton  Mfg.  Co.,  Muskegon  Heights,  Mich. 


iiitiiiiiiuumiimimiimunmiiiimuiiiiiiiimiumimiuiimimminmmmiinmniniuufg 
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| For  screw  machine  economy,  accuracy  and  big  output  | 

( 

llllllllllllll 

4 Site* — Get  Catalog 

Cone  Automatic  Machine  Co.,  Windsor,  Vermont 

I Mr.  J.  C.  Austerberry,  684  Coofrsss  8L..  Detroit.  Mich.  I 

:ONE  AUTOMATIC! 

r 

3 

uniiiinuimmiiiimmimimiiuiiiMiiuujiuuiu 

Hall  Planetary 
Thread  Millers  | 

Reduces  threading  cost  | 
50%  on  some  classes  of  £ 
work.  Cuts  all  style  5 
threads  internal  or  ex  I 
ternal.  § 

I'Vi.V  for  part  lets  lor  i r 

THE  HALL  PLANETARY  THREAD  | 

MILLING  MACHINE  CO..  5 

Bridesburiz-  Philadelobla.  Pa.  g 

^uiuiiiiiuuiiiiiiuuiiiiiiinmiiiiiiiiiimiinminttntuiiiiuuiiiiiiiuiiiiiiiuiuuiiiiiiiiimiuiiuiiuiiiiuiHuuj 


giuiinnRiiniiiiiiiiHiiiiinm 
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CINCINNATI 

5-Spiadle 

AUTOMATIC 

Screw  Machine 


IIIIIIIIIIIJl 


No'  Special  Cams  Needed.  Uniform 
leed.  For  jobbing  as  well  as  lone 
runs. 

Cincinnati  Automatic  Machine  Co. 

Cincinnati,  U.  S.  A, 
auiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiuimiiiiiiiiuuumjiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiuuiuiiuuiuuuuuiiiimiiiiimuiiiiiiiii 


utiiiiiiiiiiitiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiuiuiiiiituiuiiiiiiiiiiiiiiitiiiiiiimmiuiiuuuuiiiuiiM 

Boring,  Drilling 

and 

Milling  Machines 

Pawling;  A Harnischfi 
Company 

Milwaukee,  Wisconaia 


The  Stamn  of  Excellence 


vmnimiiiiiiimiitiiiiiiititiiitiiiiiiiiiiiiiiiiniiiiniiiiiiiiiiiiiiiiiiiiiiiniiniiiiriiiiiiiiiiiiiNiiiiiiiiiiiiiiiiiiiiiiiii!iiiitiiiiiiiiiiiiiiiiiiiii>tt 

| 1 1 7”E  are  manufacturers  of  Lincoln  Type  Milling  1 
| VV  Machines,  Bench  Milling  Machines,  Hand  f 
| Milling  Machines,  and  a line  of  reliable  Screw  and  | 
| Lever  Vises.  § 

| Get  our  circulars  and  prices.  § 

g THE  CARTER  & HAKES  MACHINE  CO.  g 

| Winated,  Conn.,  U.  S.  A.  | 

■nuimtuiiimiiimiiiimiiiiiiiimiiimiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuuiuiuiiiiuinmiuimiinuiiiiiuiuiutiiuiiuutniiS 

«umfiitiiuiiiiiiiiuiiiiiuiiiifiiiiiiiririmuiuiiiiiiiitiiiiiiiiiiniiintiiiiiiitnniiiiiiiiiiiiiminniiiiimHiiinniimmiiimitiimtnniii'^ 

1 CINCINNATI  SHAPERC  g 

| ^ Strokes  from  16  to  32  inches  | 

5 5 

| Also  Crank  Planers  and  Traverse  Head  Shapers  | 

I The  Cincinnati  Shaper  Co.,Cmo£oatl’  [ 

1VlliliitiiiiiNNniiliiiiiiiiiiiiiiiiiimiiiiiiiiiiimiiiiiiiiiiiiiiiiiimiiiimiiiiiiiiiiiiHimiiiiiiiiiiiiiiimiiiiiiiiimiimiiiiiiiiiiimiiiuiiic 


gmiliitTniliiniiiiiHiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiliiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiuninmuiiiniimmmmmnaoMi 

1 COOK’S  WOOD-SCREW  MACHINES 

1 for  making 

| Iron  and  Brass  Wood-Screws 

| EASY  TO  OPERATE  RAPID  OUTPUT  ALL  SIZES 
i Modern  plant  equipment  furnished  for  starting-  Wood-Screw  factories  I 
| SEND  FOB  CATALOG  6-H  | 

| The  Asa  S.  Cook  Co.,  Hartford,  Conn.,  U.  S.  A.  1 

~iiminiiiiiiiiinuuiifniiiiniiniiuiiiiiiiriiiiniiiniiinuniiniiiiiiiiiiiiniiiiiiiinniinuuiiiuniiimiiiiniiuiiniiiiiiiiiBiiiiwiii— ill 
uiiuiiiiniunumnnniinnnnmiiinmniiiiiiiiii.iiiiiiiiiiiiuiiiiim:;;juiiiunnniiiiiiinnnuiniiiniinrmu>iiniinnnnmpro»a 

Woodward  & Powell  Planer*  | 

I Builders  of  High  Grade  Planers  for  33  years.  | 

1 Accurate  to  the  highest  degree  and  Rug-  | 

I ged  to  stand  up  to  the  iiardest  work.  § 

Woodward  & Powell  Planer  Co.  f 

| Worcester,  Mast.  | 

~iiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiniiiiniiiiinnnmiiinniniiiiiiiiiiiiniiiiuiiinmiiiiiniiiiiiiiimiiuiuiniuiisnnu— s g 
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Do  your  keyseating 
fast  and  accurately — 
any  size,  any  shape, 
straight  or  taper,  on  a 

GIANT. 


Talk  About  Versatility!  Here  It  Is 

Nothing  could  afford  a more  fitting  illustration  of  the  versatility  of  the  GIANT 
Keyseater  than  the  picture  above. 

The  unusual  capacity  and  big  volume  of  work  turned  out  by  a GIANT  Keyseater, 
make  it  a highly  profitable  machine  for  any  shop  where  there  is  keyseating  to  do. 


Lot  us  show  you  what  tha  GIANT  will  do  on  your  work 


MITTS  & MERRILL  CO.,  832S1&. 


FOREIGN  AGENTS. 

Burton,  Griffiths  & Co..  London. 
England,  and  Aux  Forges  de  Vuloain, 
Lyons  and  Paris.  France. 


Among  these  everyday 
examples  of  ‘‘GIANT" 
work  are: 

3 Steel  Spiral  Gears  1 In. 
bore,  Yi  In.  key,  cut  all 
together. 

Bronze  Spirals  to  fit  1%  in. 

bore,  % in.  key. 

30  in.  Friction  Pulley  «V4  In. 
bore,  hub  10  iu.  long,  % 
In.  tuper  key. 

30  In.  Bull  WheeL  3%  In. 

bore,  1 In.  taper  key. 

3 Bronze  Propellers  with 
taper  bore,  key  parallel 
with  taper. 


1%  M LABOR  SAVING  X 1 
| EQUIPMENT 

TURRET  LATHES 
Hand  Operated 
For  Chucking  and  Bar  Work 

AUTOMATIC  TURRET  LATHES 
For  Chucking  Work 

VERTIC.4t  BORING  and  TURNING 
MILLS 

UNIVERSAL  TOOL  GRINDERS 

HORIZONTAL  BORING  AND 
DRILLING  MACHINES 

CYLINDER  GRINDERS 
TOOI^POST  TOOL  HOLDERS 

REAMERS,  “SOLID  ADJUSTABLE” 

Shell  and  Chucking 

BORING  BARS 
With  Adjustable  Cutters 

PERIODOGRAPH 
For  Time  Recording  in  factories 

Separate  Catalogs  on  each  Product 
Send  for  the  ones  you  want 

s p 

(gisholt  MACHINE  CO. 

J 1201 E.  Washington  Avenue  | 

] Madison,  Wisconsin,  U.  S.  A.  | 

niitttiitaMiitiiuimtmiitufiittiiiiiiiiiiiMiiiiuiiMniiiiiiiiiiiiiiiimiiiiniiiiiiiiitmitiimiHinfiHiiHiiiiiiiiiiiiininniitiMiiiBUUifiiii^ 


miuiiiiiiiiiiiiKiiiiniiitiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiriiiiiiiiiiiitiiiiiiitimiiimiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiimuir^ 
“ Are  You  Ready  for  the  Spring  Business?” 

ECONOMICAL  OUTPUT 

IS  THE  CRY 

This  means  modern 
equipment  to  make 
a modern  shop — -this 
only  can  bring  you 
today’s  business. 

CHOOSING 
THE 

RIGHT  DRILL 
LOWERS 
DRILLING 
COSTS 

Fox  Drills  have 
been  made  stand- 
ard equipment  in 
hundreds  of  mod- 
ern shops  because 
they  can  be  de- 
pended upon  to  cut 
down  cost  and  cut 
out  waste. 

Fox  Multiple  Drills 
Draw  the  business  1 
Write  to-day. 

Try  One! 

Fox  Machine 
Co. 

Jackson,  Mich. 

We  also  manufacture 
a new  improved  line 
of  Multiple  Spindle 
Drill  Ileuds  to  nt  any 

^ single  machine.  ^ 

flwiimiiiiHiiiiiiiiiiumuiiiMiniiiiiuiinnmuniimiiiUHnniuuimiiiimimimnuiuiimiimiHiimimiiiimiiniuwMiiinaniiiiwg 
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Devoid  of  Complications 

Accessibility  is  a dominant  feature  in  a tool  that  is  called 
upon  to  produce  continuously  under 
severe  conditions.  We  kept  this  in 
mind  when  designing  the 


Clark  Dl 


Electric  Drill 


The 

“Clark" 

Assembled 

for 

Drilling 


It  can  be  taken  down, 
inspected,  cleaned  and 
reassembled  without  dis- 
turbing any  electrical  connections. 

We  build  both  casing  and  motor  and,  con- 
sequently, you  get  a tool  that  is  light,  sturdy, 
foolproof  and  with  ample  power  and 
stamina  to  rise  above  th : rugged  tasks  it 
usually  is  called  upon  to  perform. 

We  gain  lightness  in  the  “CLARK”  by  using  alumi- 
num. We  employ  a special  alloy,  which  weighs  prac- 
tically no  more  than  pure  aluminum,  but  has  the 
strength  of  cast  iron.  It  will  withstand  unusually 
severe  service. 

Get  the  latest  catalog  and  note 
the  full  line  of  Clark  Electric  Tools. 


Jas.  Clark,  Jr.,  Electric  Co.,  Inc.,  Louisville,  Ky. 

FOREIGN  REPRESENTATIVES:  Buck  A Hickman.  Ltd..  London.  Bug.  Bevan  A 
Edwards.  Melbourne.  Australia.  Alfred  Herbert,  Ltd..  Yokohama.  Japan.  Williams 
4 Wilson,  Montreal.  H.  W.  Petrie.  Toronto,  E.  B.  Plewes,  Winnipeg,  Canada. 


- . a rn 

umi niiiynjl 


1— :w 


The 

" Clark " 

Disassembled 

for 

Inspection 

and 

Cleaning 


Jacobs  Chucks 
Standard 
Equipment 


iiiiiiimiiiimiiiiiiiiiiiiiiiiiiummiiiiiMiiiiiiiiiiiiiiiiiiiiiimiiiiimiiiiiaiiiiiMiiiiHiiiiiiiiimini 

TIREX 

(ALL  RUBBER) 

Portable  Cord 


Tirex  Cord  is  noteworthy  I 

because  of  its  clean  outer  sur-  1 

S 

face.  It  may  easily  be  wiped  § 
clean  when  soiled  and  is  al-  | 
ways  ready  for  the  next  job.  | 
It  does  not  collect  and  hold  | 
dirt  or  grease  and  will  not  ab-  | 

sorb  moisture.  I 

i 

Send  for  descriptive  circular  | 


301  DEVONSHIRE  ST.  BOSTON  9 | 

CHICAGO  SAN  FRANCISCO  i 

iinmmiiinMmMniriimiiiiniiaiii'iiiuiimiiiiiiiiiiiiiiiiiiiiiiiiiiiliiilliiiiiiliiiiiiliiiiiiiiiiiiiiu^ 
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s Portable  Electric 

Drills  and  Grinders 

line  of  sires  iul table  for  D.C. AC 

| requirements**  C“rr'nt  D 8' 

| The  Neil  & Smith  Electric  Tool  Co 

| CINCINNATI,  OHIO 

iiuiiiiiiiiiiimiitiiiiitiiiiniitiiitiiiiiiiitiiiiiiiiiiiuiiiiiiiiiitiuiui 

POWERFUL 

i 22-LB.  GRINDER 

I 1 H.  P.  universal  motor  for  wide 
i range  or  grinding.  Machine  and 
= equipment  complete  at  one-quarter  the 
= cost  of  a large  unit,  investigate  at 
S once.  |“  I 

| ARVA  STROUD  I RV  I 

| 327  Broadway,  New  York  City 
niiiiiiiiiiiitiiiuiiiiiiiiiiiiiiiiuiiiiiniiiiiiiiiiimiuiiiiiiHiiiiitfntiMt 
SiiiitiiuimiunimiiuiitmniumiuMitiiiiiiiiiiiiiiiiiiiiinuiiiiiuiuiutttiiiiiittittuaiiiitimiuuuacainnii 

I BURKE  ELECTRIC  CO. 

I ERIE,  PA. 

I ££  MOTORS  GENERATORS 

| MOTOR  GENERATORS,  ARC  WELDING  EQUIPMENT 

i si'u.  s?^.Bu f4!?'  cle’el‘"d-.  P*1™11-  Erle-  New  York,  Philadelphia.  Pittsburgh 
I Stitt  Agencies;  Inderoood  Electric  Co.,  Cincinnati;  W.  T.  Osborn.  Kansas  cS 

atuiuiHiiniiWHiiniHimmniUHiimimHiHHUtiiiimiiiunHiniuiniinmmuniumiinrTnmiuiiiiiiMurrmiiMininMB^— 
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The  Pioneer  Portable 


ELECTRIC  DRILLS 

and  Grinders 


All  styles 
and  sixes 

Louisville  Electric  Mfg.  Co. 

Incorporated 

Louisville,  Ky.,  U.  S.  A. 
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Every  Machinery  Executive  in  America 
T Should  Know  These  TOOLS!  IT 


aSmuiiuBiiniiiiuiiiiiiiiiiiiiiiiniiiiuiiiiiiiiiiHiiiiiiHiiiiiii 

as 


1 


Two  Size* 

% In.  Weight,  14  lb*. 
% In.  Weight.  16%  lb*. 


a 

s 

s 

i 


iniunnimniMiiimnminuiiBmii!iiiiiiiiamiiiiinnmiHnB 


I Type  R — Center  Grinder  11 
§§  Wheel  6 x % x % in.  2 

= 5 

niuHuiniuuDmiiiiiuHiiiiiiiimiiiiiiiuiimiiiiiiiiiiiiiiiiiiiiiul 


iuiiimiisnsniniiiismisiisniiRiMiuannuiMyiniiiiii. 


= 3 Siam — H I*. 

s i h.  i“..  •:  h.  l*. 

mu iw= 


friiiiiBUiilimiiiiiilHiiilliiiuiiiiuiiuiMiiiaiiiiimimimiiiiHin; 


Here  are  some  tools  that  had  much  to  do 
with  placing  electric  portable  grinders, 
drills,  etc,,  high  in  the  esteem  of  every 
wide-awake  shop. 

They  have  proved  that  lightness  doesn’t 
need  to  mean  flimsiness.  Today,  a man 
who  wants  DEPENDABILITY— 
tools  that  neither  smoke  nor  stall  in 
steady  usage — knows  he  can  turn  to 


Portable 

Electric 

Tools 

Here  are  seven  members  of  the  famous 
“U.  S.”  family  of  portable  “electrics”. 
With  how  many  of  them  are  you  fa- 
miliar? How  many  are  being  put  to 
use  in  your  shop — cutting  the  corners 
from  repairing,  production  and  assem- 
bling costs? 

If  you  are  not  acquainted  with  “U.  S.” 
tools,  you  are  missing  also  the  valuable 
“U.  S.”  service.  An  organization  of  ex- 
perts on  the  profitable  use  of  small  tools 
is  represented  in  your  community  or 
nearby. 


Just  cut  out  the  tool  or  tools 
on  this  page  that  interest  you 
most — send  it  with  your  letter- 
head— we’ll  supply  you  with  the 
information  you  ought  to  have. 
Do  it  today. 


The  United  States 
Electrical  Tool  Co. 

Cincinnati,  Ohio 


i HmniiniiHHiiiiHHiiiiuniiiuimiRHiiuiiuuHUiiRiiunaiii 


= Typo  B Drill  % in.  Metal  % in.  § 
Wood  YV eight  9 lb*. 

1 i 

^iiiiiiiiiiiiHiiilliilliiiliiiiiiiiiiiiiiflllllillllllllllllllllllllllllllllillllllir- 


§§  Type  HB,  Center  Grinder  | 

E with  Angle  Plato  = 

2 E 

5 s 

anuuaiMiiumwiHWttHiwiniiiiiuittMiiNiuviiifflnmidff 


nniiiiiiiilliiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiir 


New  York  Office,  50  Church  St. 

Chicago  Office,  .‘>49  YV.  Washington  Blvd. 
Detroit  Office,  Marquette  Bldg. 


Pittsburgh  Office.  2138  Oliver  Bldg. 
Houston  Office,  2B  Carter  Bldg. 
Philadelphia  Office:  Bourse  Bldg. 


Boston  Office,  12  Pearl  St. 

St.  Louis  Office:  1956  No.  Broadway 
Cleveland  Office;  Bangor  Bldg. 
Milwaukee  Office,  915  Majestic  Bldg. 
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Use 

Portable  Electric  Tools 


Hand  power  for  drilling  and  grinding  has  out- 
lived its  usefulness.  It  has  proven  slow  and 
costly.  It  is  rapidly  becoming  obsolete.  Big, 
stationary  power  drills  and  grinders  are  un- 
wieldy on  a great  many  jobs — and  they  are 
expensive  to  install  and  maintain. 

Portable  electric  drills  and  grinders  turn  the 
work  out  in  record  time,  are  handy  to  use  and 
cost  comparatively  little  to  install  and  keep  up. 

“Cincinnati”  Portable  Electric  Drills  and  Grind- 
ers are  known  as  the  best  on  the  market. 


The  Cincinnati  Electrical  Tool  Co. 

1507  Freeman  Ave.,  Cincinnati,  O. 

New  York:  50  Church  St. 


HIUIIUIIUIItUUmiUllHlllinillillUtHilllMlUUHIIIHMIUlNBtlMM 


The  Skill  is  All  inf 
the  Machine 

ROTARY  SWAGING  is  the  modern  I 
and  economical  method  of  forming  I 
solid  or  tubular  circular  metal  = 
sections  without  waste  of  stopk  = 
The  Langelier  Swaging  Machine  = 
reduces  or  tapers  to  a circular  sec  = 
tion.  square,  round,  hexagonal  or  = 
similar  shapes,  hot  or  cold.  We  § 
build  special  swaging  equipmen;  = 
for  Tungsten  Filament  Wire.  = 
Our  policy  la  to  equip  the  machine  In  § 
•very  detail  with  work  holding  and  = 
feeding  device*  that  will  enable  them  to  = 
give  the  most  efficient  lervlce  with  im-  = 
skilled  help  at  a low  upkeep  cost.  | 

Machine*  built  to  date  hare  capacity  5 
ranging  from  a pin  poiut  to  2 In.  = 
diameter  on  solid  stock  and  to  6 in.  on  = 
tubing.  5 

LANGELIER  MFG.  COMPANY  j 

Arlington,  Cranston,  R.  IM  U.  S.  A. j 


gimumui 
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mi  ;;«iiiinii  mi 
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S U L L I V'A  N 

AIR  COMPRESSORS 


iuittuuiiuiiiiiuiuiuiiuuiuuuuuiuiniiiiuuiuuuumiiuuiiiiiiiuiiiin<iiiiiiiinuiuiiiiiiiittiiiim 


Accurate  and  Reliable  | 

BROACHES  | 

Prompt  Service — Consult  us  without  obligation  I 

The  Hurlbut-Rogers  Broach  Co.  § 

Hudson,  Mass.,  U.  S.  A.  | 

Owned  and  Operated  by  § 

THE  Ht’RLBCT.  ROGERS  MACHINERY  CO.  f 

iii.inimmi.HMi.i...i...m....m...n.nTrn|n^nr|mBrC 


miiiiiiiiimiiiiimiiiijiiiiiiiiiiijiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiitiitiiitiiiiiiiiiimiiimlinniiouiiiiu'’ 
innately  a Bury  tmversai  \ ariaoie  \ oiume,  a-Lyimuer,  -{stage  = 


Air  Coinprensor. 


Why  not  install  one  now? 
Durable  as  the 
Pyramids 
All  Sizes 
All  Types 
All 

Pressures 
For  All 
Requirements 


ufmu?i  1 1 MUIR  i iPi?rtl  i ill  /mfii  iiSfiil  i i 


BUM 


the 


Sphinx  = 


iiiiiiiiiiiiiniiiiiiii 


i n nil  i i/i  in  miii  nf? 


uniHiniiiiiiiiiiiiiuiiuiniiiiiumiiiiuinniiiiiiiinimintniiiiiuiiuiiiiinuniMuuiiiiinutii' 


1 STANDARD  PORTABLE 
1 ELECTRIC  DRILLS 

| AND  GRINDERS 

1 Manufactured  in  all  sizes  for  both  A.  C.  anu 
5 D.C.  Every  tool  guaranteed  for  one  year. 
I both  electrically  and  mechanically.  Write  for 
S Catalog  nnd  Price  List. 

| The  Standard  Electric  Tool  Co. 

E Cincinnati.  Ohio 
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Westinghouse  Motors  for  Driving 
" ^ Machine  Tools 

Every  type  and  size  fin  em>  lad 
of  service. 

Westinghouse  Electric  ft  -' 

East  Pittsburgh 


Offices  In  45  American  CltJ~* 
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THIS  man  knows 

what  he’s  talking  I 
about  because  it’s  a niM 

“Chicago”  Universal 
Coupling!  h l 

Neither  half  is  male  if) 
nor  female  at  the  con- 
nection  end,  but  a com- 
bination of  both.  Thus,  a % -inch 
hose  may  be  coupled  to  a 1-inch 
pipe,  a % -inch  hose  to  1-inch  pipe, 
a XA  -inch  hose  to  a 1-inch  pipe, etc. 
In  other  words,  any  size  can  be 
coupled  to  any  other  size,  whether 
it  be  larger  or  smaller. 

Chicago  Universal  Couplings 
are  time  and  air  savers  — and 
here’s  why — 

A one-quarter  turn  instantly 


C-P  Cord  Air  Hose.  Its  strength 
and  durability  are  assured  by  its 
braided  construction  (like  that  of 
an  automobile  cord  tire)  and  its 
tough  covering.  Thus,  wire 
winding  is  made  necessary. 
Furnished  plain  only  in  H-»nCh 
and  %-inch  sizes,  and  25  to  50- 
foot  lengths.  Ask  for  Folder  593. 


Tjl  A connects  or  disconnects 

J A a join tThe  construction 

JBr  g is  such  that  every  joint 

r must  be  absolutely  tight 

and  free  from  leaky 
P joints  that  waste  air  or 

reduce  the  line  pres- 
sure. The  gaskets  used 
cannot  blow  or  fall  out,  and  no 
time  is  wasted  looking  for  gaskets. 

The  coupling  is  ruggedly  con- 
structed of  bronze,  cannot  cor- 
rode, and  is  therefore  unaffected 
by  weather  or  moisture. 

Made  in  % to  1-inch  male  or 
female  thread  pipe  sizes  and  in 
% to  1-inch  hose  sizes.  Use 
“Chicagos”  and  watch  your  men 
grin  with  satisfaction.  Ask  for 
Folder  592. 


Chicago  Pneumatic  Tool  Company 

Chicago  Pneumatic  Building  * 6 East  44th  Street  * New  York 
Stitt  end  Strvia  Brancktt  all  ovtr  tit  World 

•BOUtmomam  *OflCAOn  Hank  UN  *lo«  akoclb  *Nrw  Yost*  Richmond  Bau  ^ Mumu  Corwuwo.  Huoacn  *Ionoon  Mnmvno  Pam  Santuoo  IhawowaI  fasOHtb 

•Borrow  •Cincinnati  El  Paso  Houston  •Minniafolb  •Pmuadklpiaa  Balt  Lam  Cm  *9t.  Lous  *Bhun  Buenos  aom  •Hahmvmh  Honolulu  Manila  * Month  al  Rio  d*  IaMmo  Sao  Paulo  Tientsin  VamooukW 

•BvrrALO  ‘Cleveland  Hub  )opum  •nbwOruam  •Prrmuiwm  *W*  Hamcuco  Bombae  Qmtwqa  Havana  jouArainavao  Milan  Osaka  •Ruttikllam  feoui  Tokyo  wimmtm 


P-152 


BOYER  PNEUMATIC  HAMMERS --LITTLE  GIANT  PNEUMATIC  AND  ELECTRIC  TOOtS 
CHICAGO  PNEUMATIC  AIR  COMPRESSORS  VACUUM  PUMPS  ••  PNEUMATIC  HOISTS. 
GIANT  OIL  AND  GAS  ENGINES  ROCK  DRILLS  ••  COAL  DRILLS 
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Depend  upon 


that  Name 
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Offers  Complete  Service 
In  Hydraulic  Equipment 

The  above  illustration  showing  hydraulic  pump, 
accumulator,  press,  valves,  and  fittings  installed 
in  one  of  the  largest  industrial*  laboratories  in 
the  United  States,  is  a good  example  of  the  com- 
pleteness of  the  H-P-M  line. 

H-P-M  Pumps: — Vertical  or  horizontal.  One, 
two.  three,  four,  or  six  plungers.  Displacement 
capacities  1000  gallons  to  J4  gallons  per  minute. 

H-P-M  Accumulators: — Two  types,  station- 
ary and  moving  cylinder.  These  accumulators 
have  large  range  of  capacities  for  various  require- 
ments. 

H-P-M  Presses: — Arbor,  Bending,  Bulldoz- 
ing, Forcing,  Forming,  Extruding,  Extracting, 
Baling,  Briquetting,  Moulding,  Mot  and  Cold 
Plate,  etc.  Patented  and  automatic  features. 

H-P-M  Valves: — For  pressures  ranging  from 
500  to  10,000  pounds  per  square  inch.  Screw 
Operating,  Check,  Safety,  Knockout,  Choker, 
Pump  Unloading,  Accumulator  Control,  and 
Quick  Acting  Poppet  Operating. 

H-P-M  Fittings: — Drop  Forged,  or  Open 
Hearth  Cast  Steel,  screwed  or  flanged,  in  all 
standard  sizes  for  pressures  up  to  10,000  pounds 
per  square  inch. 

Write  for  Catalogs.  Drawings 
and  Estimates. 

•Name  on  request 

The  Hydraulic  Press  Mfg.  Go. 

34  Lincoln  Ave.,  Mount  Gilead,  Ohio 
NEW  YORK  BUFFALO  CLEVELAND 

30-41  Cortlandt  St.  Mutual  Lite  Bid*.  Kirby  Bide. 

“For  Your  Pressing  Needs ” 


Pneumatic 

Hammers 


HEN  Thor  Pneumatic 
Hammers  are  on  the  job, 
personal  strength  and  skill 
becomes  a secondary  factor. 
Jim  can  drive  just  as  many 
rivets  as  John.  And  the 
productive  value  of  the  in- 
dividual man  rises  to  a far 
higher  level 


We  have  some  inter - | 
esting  facts  on  Pnen-  | 
malic  Hammers  which  | 
we  will  gladly  send  | 
you,  free,  for  the  ask-  | 

i»g-  I 

INDEPENDENT  1 

PNEUMATIC  TOOL  CO.  | 

600  West  Jackson  Boulevard,  Chicago,  HL  | 

Factory:  Aurora,  Illinois.  I 

Pattern  Office:  Foreion  Offkto:  | 

1463  Broadway  No.  40  Broadway  s 

= New  York  City  Westminster,  London.  S.W.I.  5 
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= If  it’s  a question  of  molding 
I Bakelite,  Condensite  Hard  Rub- 
I ber,  or  similar  materials — ask  us. 

I No  obligations.  We  have  been 
1 specialists  in  this  field  for  years, 

| and  can  supply  all  kinds  of 
I presses  and  equipment. 

| BURROUGH S 

| COMPOSITION  MACHINERY  CORPORATION 
I fl.twrr.tf  M«Mnrr»  NEWARK,  N.  J.,  U.  S.  A. 
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1 HYDRAULIC  PACKINGS 

1 FOR 

HIGH  PRESSURE 


“1 

g 


I 


| ELMES’  packings  are  made  of  specially  pre-  | 
| pared  leather  to  give  them  that  “long  | 
| wearing”  quality.  They  stop  the  leaks.  | 

| Everything  Hydraulic  § 

| CHARLES  F.  ELMES  ENGINEERING  WORKS  | 

g 1001-1013  Fulton  St  Chicago,  U.  S.  A.  1 

Mini I 
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QUICK  ACTING 
HYDRAULIC  PRESSES 

We  show  here  just  one  of  the  many  presses  and  hydraulic  ma-  I 
chines  which  we  build.  Our  line  includes  Pumps,  Accumulators.  I 
Valves,  Fittings,  Shears,  Punches,  Forcing  Presses,  Jacks,  etc.  J 

This  press  is  designed  especially  for  straightening 
crankshafts,  camshafts,  automobile  front  axles,  etc., 
or  with  table  removed  can  be  used  as  a Broaching 
Press,  Mandrel  Press,  etc.  The  press  is  under 
absolute  control  of  the  operator,  both  as  to  speed  and 
by  means  a hand  or  foot  operated  valve, 
which  is  so  arranged  that  the  movement  of  the  ram 
through  the  low  pressure  portion  of  its  stroke  is  very 
rapid  and  the  change  to  high  pressure  is  effected 
automatically  for  the  actual  bending  operation. 

The  table  can  be  easily  removed  and  in  this  shape 
the  press  becomes  a universal  purpose  forcing  press 
capable  of  a wide  range  of  shop  operations. 

Writ s for  Catalogs 

THE  WATSON-STILLMAN  CO. 

42  Church  Street,  New  York  Widener  Building,  Philadelphia  McCormick  Building,  Chicago 


Economical — Safe — Dependable 

The  Curtis  Air  Hoist  has  been  so  perfected  in 
its  speed  regulation,  design  and  mechanical 
construction  that  it  is  the  simplest,  safest,  most 
economical  hoist  for  light  and  medium  capa- 
cities. It  effects  a decided  saving  in  man  power. 


K fleet  Your  Needs  . 

S AIR  HOISTS  have  been 
ully  adapted  to  meet  a 
riety  of  needs  in  hundreds 
leading  industrial  plants 
out  America. 

'ineering  Department  is  at 
rvice,  ready  to  study  any 
conditions  you  have  to 
nd  recommend  suitable 
mt.  Illustrated  descriptive 
re  and  full  information  on 

Curtis  Pneumatic  Machinery  Co. 

1629  Kienlen  Ave.,  St.  Louis,  Mo. 
Branch Office-|  V) j [ Hudson  Terminal,/*/.  Y.C. 
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Operator’s 

Dexterity 

Governs 

Output 


NEWARK  GEAR 


RANT  Rotary  Rivet- 
ing  Machines  can 

produce  a perfect  § 

head  every  second  re- 

gardless  of  rivet  size  or  | 

metal  from  which  it  is  made.  Output  is  gauged  only  | 

by  the  skill  of  the  operator  in  handling  the  parts.  | 

A Grant  rivet  head  is  perfectly  smooth — no  tool  | 

marks  to  mar  the  appearance  of  the  riveted  piece.  | 

Rivet  shanks  are  never  bent  and  articles  requiring  | 

flexibility  after  riveting  can  be  riveted  with  absolute  | 

iviiformity.  | 

Send  us  samples  of  your  difficult  riveting  work,  and  | 

we’ll  do  the  rest,  giving  you  estimates  of  speed  and  § 

cost.  Send  along  tha  sampler  today  - 

j 

Grant  Mfg.  & Machine  Company  | 

85  Stillman  Avenue,  Bridgeport,  Conn.  | 


Newark  Hobbing  Machine 

The  growing  use  of  herringbone-gears  demands  that  they  be  cut  on 

the  proper  machine. 

The  NEWARK  Hnbbing  Machine  is  designed  just  for  such  work  as 

h i ringbone  ami  heho  il  gears.  It  saves  time  in  setting  up  and  in 
cutting;  and  time  represents  money.  The  gears  are  cut  with  the 
greatest  accuracy. 

Newark  Gear  Cutting  Machine  Co. 

Hsnry  E.  Eberhardt,  President 

65  Prospect  St.,  Newark,  N.  J. 
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Horizontal 

Multi- 

Blow 

Riveting 


1 This  machine  is  a 
1 wonderfully  fast, 

1 convenient  riveter 
| for  long  or  bulky 
| work..  Strikes  80  to  1000 
| blows  per  second.  Circular? 

| Other  types  or  styles. 

1 H.  P.Townsend  Mfg.  Co. 

1 Hartford,  Conn. 
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I Bevel  Gears  I 


Bilgram  Bevel  Gears  add  the  final  touch  to  a quality 
product. 

Engineers  and  designers  find  that  they  always  check 
exactly  to  specifications. 

We  also  have  excellent  facilities  for  cutting  Spur. 
Worm,  Helical,  Mitre,  Internal  and  Elliptical  gear 
wheels. 

Send  us  your  specifications  for  price  quotations. 

THE  BILGRAM  MACHINE  WORKS 

1233  Spring  Garden  St.,  Philadelphia,  Pa. 





How  to  < II 
Case  -Harden 
Color  wild  y 
Anneal  with 
Guv  nil  In  ted 
Raw  Done  * * 

- • — n 


Rogers'®  HsibU-.ril  I 
Company 

HWWwn  Ctwatto*  [j 


Even  If  You 
Knew  It  All 

about  case  hardening,  annealing  and 
coloring  you  might  forget  some  now 
and  then.  This  free  book  keeps  you 
in  touch  with  the  best  methods. 

Just  ask  for  a Copy, 


The  Rogers  & Hubbard  Co.  1 

Middletown,  Conn. 

I 
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Adams  - Farwell 

! GEAR  HOBBERS  | 

Write  for  Catalogue  No.  809 

THE  ADAMS  COMPANY  Dubuqu^^^wm(U.S.A.  | 

itmnnutt - nit tint - it - 

Gear  Cutters — Gear  Hobbers  | 

For  Spur  and  Spiral  Gears  | 

A complete  line  of  automatic  machines  for  auto*  I 

motive  and  industrial  requirements.  I 

| The  Cincinnati  Gear  Cutting  Machine  Co.  ? 

| (Subsidiary  of  The  Cincinnati  Shaper  Co.)  Cincinnati,  Ohio  | 
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GEAR  CUTTER 

Made  by 

D.  E.  Whiton  Machine  Co. 

New  London,  Conn. 


Making  Your  Product  Better 


WHITON 


"Whiton”  Chucks  are  sold  and  kept  in 
stock  by  principal  dealers  all  over  Europe 


European  Address : 

Selson  Engineering  Co.,  Ltd.,  85  Queen  Victoria  Street.  Loudon.  B.  C. 
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When  you  make  your  product  in  its  entirety,  you  know  it  incorporates 
no  inferior  units.  When  you  purchase  parts  for  assembly  you  take 
chances  on  quality.  Take  gears  for  instance.  If  you  cut  your  gears 
on  the  Whiton  Gear  Cutter  you  will  know  they  are  accurate  to 

a “hair”.  Further,  the  machine  is  so  speedy  that  greater  profit  is 
possible.  _ 


The  Whiton  will  cut  your  gears  from  the  solid — Spur,  Bevel  or 
iV  orm. 


When  not  cutting  gears  the  Whiton  can  be  kept  busy  finishing 
special  nuts  and  bolt  heads,  fluting  taps,  reamers  or  any  other  milling 
or  radial  milling  jobs. 


Let  us  show  you  its  possibilities  on  your  work. 


THE  value  to  you,  and  the  basis  upon 
which  you  will  judge  the  merits  of 
our  recently  developed  method  for 
generating  single  or  multiple  thread  worms, 
depends  on  actual  results — production  and 
accuracy. 


Hobbing  Worms 


G & E Worm  /Job- 
bing Process.  Pat- 
ents Applied  for. 


"HIOH  DUTY"  SHAPERS  ' 

UTOMATIC  GEAR  AND  RACK  CUTTING  MAC HINERY 
f e*TA«UJMtO  IBM  rwr.miR  CMAJKILLOR  Ml} 


CMAJKCUOft  4*1.* 


PRODUCTION  is  readily  increased 
over  any  other  method  because  the 
cutting  action  of  the  hob  is  progressive 
and  continuous,  roughing  and  finishing  at 
the  same  time.  This  results  in  a more 
accurate  spacing  of  the  worm  teeth  and  also 
the  formation  of  a true  and  accurate  tooth 
contour 


Send  blue  prints  of  the  worms  you  cut. 
We  will  submit  a report  of  facts  and 
costs.  No  obligation  attached. 


Domestic  Agents: 

Motch  St  Merryweather  Machinery  Co..  Cleveland.  Pittsburgh. 
Detroit  and  Cincinnati.  Henry  Prentiss  & Co.,  New  York.  Boston. 
Buffalo.  Syracuse.  Rochester.  Hartford.  Conn.  Marshall  St 
Huschart  Machinery  Co..  Chicago,  HI.  Marshall  St  Huschart 
Machinery  Co.  of  Indiana.  Indianapolis,  Indiana.  Dewstoe  Ma- 
chine Tool  Co..  Birmingham.  Ala.  Eccles  St  Smith  Co..  Los 
Angeles.  San  Francisco,  and  Portland.  Oregon.  Elliott  St  Stephens 
Machinery  Co.,  St.  Louis.  Mo.  Hailidie  Machinery  Co..  Seattle. 


Wash.  Kemp  Machinery  Co..  Baltimore.  Md.  Robinson.  Cary  & 
Sands  Co..  St.  Paul.  Duluth.  Minn.  Salt  Lake  Hardware  Co.. 
Salt  Lake  City,  Utah;  Seeger  Machine  Tool  Co..  Atlanta.  G* 
W.  E.  Shipley  Machinery  Co..  Philadelphia,  Pa.  Oliver  H.  Van 
Horn  Co..  Inc.,  New  Orleans,  La.  General  Machinery  Co..  Spo- 
kane. Wash.  Canadian  Agents: 

A.  R.  Williams  Machinery  Co..  St.  John.  Winnipeg.  Montreal. 
Halifax.  F.  F.  Barber  Machinery  Co.,  Toronto  and  Hamilton. 
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Home  of  A mericas  Finest 
Cold  Finished  Steels 


WASTE 
Penalizes  Profit 


A screw  steel  that  gauges  within  a few  thousandths 
of  finished  size  permits  of  producing  parts  with 
minimum  machining  and  thus  gives  more  parts  per 
hour.  Such  a steel  is  Union  Brand  AA1  Screw 
Steel. 


Its  free  cutting  and  fast  thread- 
ing properties  make  it  a superior 
steel  for  screw  machine  and 
turret  chucking  work. 

It  is  perfectly  straight  and  thus 
true  running.  Absence  of  scale 
minimizes  tool  grinding  and  re- 
setting. 

Our  three  mills  and  .10 
years’  experience  are  at 
your  service  in  producing 
the  world’s  best  cold-fin- 
ished steel  and  iron  for 
shafting  and  elevator 
guides,  rounds,  squares, 
flats,  hexagons  and  special 
shapes— Best  Bright  Bes- 
semer O.  H„  Alloy,  and 
Electric  Steels. 

AA1 
Screw 
Steel 


Warehouses:  564 
York:  !*lh  and 
2JJ 7 Jos  Cam pau 
Offices: 


West  Adams  St..  Chi<suro:  4(50  Washing 
Willow  St.,  Philadelphia;  2225  Botren  St 
Ave„  Detroit. 

Kirby  Bldg-.,  Cleveland;  White  Bldg-.  Buffa 
45  Bromflekl  St.,  Boston. 


St.,  New 
Cincinnati : 


HARDNESS- 
TOUGHNESS 
LONG  LIFEgruJm 


The  ability  to  take  heavy 
roughing  cuts  or  light  finishing 
cuts  at  feeds  and  speeds  to 
meet  all  conditions  and  classes 
of  materials  and  machine  tools. 

You  =ire  assured  of  these 
qualities  in — 


Superior 

TREATED  BITS 


Before  and  after  heat  treat- 
ing every  bit  must  stand  a most 
exacting  test  and  inspection — 
Highest  Quality  is  the  para- 
mount factor  in  every  bar  of 
High  Speed,  Carbon  or  Alloy 
Tool  Steel  manufactured  by 
this  Company.  Complete 
stocks  of  R(dftit  Superior 
Treated  Bits  and  bar  stock 
(standard  sizes)  carried  in  our 
warehouses,  Latrobe,  Chicago 
and  Detroit. 


Write  for  I he  RfdOit 
booklet. 


VANADlUM-ALLGMl 

HfeTEELCOl 
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Cutting 


[This  is  the  first  of  a series  of  dis- 
cussions of  " Cutting  and  Progress.’’] 


|HE  Moses  of  Michelangelo,  & 
work  of  consummate  artistry  and 

matchless  mechanical  skill,  seems  to 

symbolize  Man’s  conquest  of  the  rugged 
forces  of  Nature — his  fashioning  of  stone, 
metal  and  wood  to  serve  his  ends  — his 
domination  of  the  world  through  the 
power  of  Cutting. 

Cutting  is  even  a more  vital  factor  in 
our  life  today,  than  it  was  in  early  times. 
Progress  depends  on  good  cutting,  whether 
it  be  in  the  forest,  through  the  mountain, 
in  the  mine  or  in  the  shop  — and  good 
cutting  depends  on  good  tool  steel. 

For  a century  and  a half,  Jessop’s  Tool 
Steels  have  been  used  where  good  cutting 
was  needed.  Generation  after  generation 
of  shrewd  tool  makers  and  tool  users  have 
found  in  Jessop’s  Tool  Steels  the  acme  of 
cutting  efficiency.  Today,  whatever  your 
needs  for  dies  and  tools,  you  will  find  that 
Jessop’s  Tool  Steels  machine  more  easily, 
harden  more  satisfactorily,  and  cut  with 
less  effort  and  wear. 


The  hard  job,  the  special  job,  is  the  Jessop 
job.  May  we  suggest  some  cutting  jobs  in 
your  shop  that  call  for  Jessop’s  Tool  Steels 7 


JESSOP’S 

TOOL 

STEELS 

Wm.  Jessop  & Sons,  Inc. 

New  York 

Branches  and  Stocks  in  all  Principal  Cities 

1 
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MOLTRUP 


FIRTH-STERLING 


STAINLESS 

STEEL 

Is  proof  against 

the  ordinary  agencies  of 

Rusty  Stain  and  Corrosion 


Firth-Sterling 
Steel  Company 


™ ^ m A ' JjjA  Cold  Drawn 

Frw  Cutting  § 

Ovalitv  Scrrv.  St««l: 

xuut  'V  Shaf  ting:  and  Spe- 

Ci  / eial  Polished  Rod: 

iJtCei  Rounds.  Hexagons. 

C f.  • SquareK.  Flats  and  Spe- 

§ Specialties  Shapes:  Flattened. 

Ground  and  Polished  Steel 
Plates  and  Pises  for  Finished  § 
/ Machinery  Parts:  Foundry  Pat 

1 tern  and  Core  Plates;  Steel  En- 

graving  Plates;  Finished  Machine  | 
Keys:  Gib  Head.  Plain.  Taper  and 
Special  Keys  of  all  types;  Standard  5 
Wooodruff  Key-:  Finished  Machine  Steel  = 
Rack. 

| Moltrup  Steel  Products  Co.,  Beaver  Falls,  Pa.  I 

1 DISTRICT  OFFICES:  New  York,  Woolworth  Bldg.;  Boston.  201  Devonshire  1 
= 11.18,  Healey  Bldg.  SALES  AOENC1ES:  Central  Steel  A = 

= "Ire  to.,  t hleago  and  Detroit;  H.  D.  Cushman  Company.  Cleveland : Irouumj  = 

S Sjeri  Co..  Bufialo;  R.  E.  Murray  & Co..  308  MrKerltt  Bldg..  Norfolk.  Va. ; = 

= Milton  Pray,  Monadnock  Bldg.,  San  Francisco ; Union  Iron  & Steel  r© . = 

E tinrinnati.  = 

^nnimnniiminminimiiiiimiiniinniiiiininmiiiiinuuiiiiiiiiiiiiiipiiiniiniinininiiiiiiiniiiiiiiiiimiiniiniiiMinwMm»im^ 


Are  you  using 


SPOT  AND  BUTT  WELDERS? 

if  not,  better  investigate  their  superior  qualities. 

IF  A STANDARD  MACHINE  WILL  NOT  DO  YOUR 
WORK,  WE  CAN  PRODUCE  ONE  THAT  CAN. 

NO  PROBLEMS  TOO  HARD  FOR  US  TO  SOLVE. 

the 

MACHINE  and  WELDER  CO. 
WARREN,  OHIO,  U.  S.  A. 


iiminTintiimimiiiiiiiiiiniiiiiiiilliniiliitiiitiiiiiiiiiiiiiiiiiiiiiniiiilimiiltliiiliiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiliri  fiiMiiiuiuMmiiiiinimniiummiitiimiitiiiiimiiitmiimiuiiiiiiimmiiimiiiiiiiimiiiiiiiimiiiiminiifintitTiyi 


M.  A.  PALMER  CO. 

383-385  Atlantic  Ave.,  Boston,  Mass. 


giiiiiiiiiiimiimiiiiiutiHiiuiiuuiiniiiiiiMiiiiitniiiiauiiiiiiiiiiiiiiiiiiiniiiiiniiiiiiiniiiiminniiiiiitisnminranauBimMnnB 

| Handling  Larger  Die  Work 


STEELS 


ligh  Speed 
Steels. 


Alloy  and  Carbon  § | 


Tool  Steel  Drill  Rods. 

Copper  Bessemer. 

Open  Hearth  and  Crucible 
Machinery  Steels. 

Cold  Rolled,  Bars  and  Sheets. 


i Largest  Stock  in  New  England  of  Sheet  Steel  for  § 

I Cutlery,  Springs,  etc.  B 

I We  are  well  equipped  for  cutting  | 
1 to  any  size  and  can  make  prompt  f 
I shipment  from  our  warehouse.  | 

anmtininniiimiiiimiTnimnniunnnminnniniiiiiniiiiiimiiiiiuiiiiimniuiiMnmiiiiiHiiiuinmniminiinnifiminiiiiiiiHiiiiin 
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rRAOE-  MARK 

'brand 

as* 


This  new  machine  has  been 
brougnt  out  to  meet  the  de- 
mand for  a larger  filing  ma- 
chine. 

“HARTFORD” 

Die  Filing  Machines 

will  handle  a heavier  class  of 
work  in  addition  to  the  small- 
er sizes.  Top  plate  is  8 tn. 

nuare  and  stroke  of  Die  Is 
in.  Machine  makes  600 
strokes  per  minute.  a*x» 
weighs  51  lb. 

Write  for  complete 

The 

Robinson  Tool  Works 

Inc. 


Water  bury,  Cotm* 

niimuiiiimiimiimiiummmmmiiiiiiiiiiiimimmmiimmmninirmTinnmiHminmmrTnitnnniiHnismmiainaaaaB 
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! Thomson  Electric  Welding  Co. 

| Thomson  Spot  Welder  Co. 

| Lynn,  Mass.,  U.  S.  A. 

| Pioneer  manufacturers  of  butt,  spot  and  seam  weld- 
| ing  machines.  Submit  your  welding  problems  to  us 
ffiiiimimmimiMimmiimmiiiiiminiiiMiiiiiiimiiiMitiiiimmiuiiiiMiiiminiKmninnnmmiinimHnmniraiiiuiaiu 

|lll^^J»u^umuuuuu»^uuu»»u^miM»i»iimi^imCTiHni»inraiauuuiiiauiimiiiimiBiii«iimM 


3 '**.  = 

I | 

| Steel  of  Every  Description  \ 

j HAWKRIDGE  BROTHERS  COMPANY  | 

| 303  Congress  Street  Boston,  Mass.  | 

iitiimnniiiimiMMiiiiiHiiwiiMiiiiiiiiiiiimHimmiifinmiimiiiiiiiiiiiimiiimHiiiHiiiiiiiiiiiiiuiiiiiiiiiiMiiiiiiiuiiiiiiiMiitiiiiimiijS 


i mmsiw  A new  mixing_prlnctple,  accurate  regulation  of  ga3ei  eight  = 

E \\^m fl  rrj'  torches  In  O.VE — are  exclusive  IMPERIAL  features*  The  = 

= H Imperial  Generator  makes  acetylene  2 to  4 cents  cheaper  = 

= III  per  foot  than  you  can  buy  it.  Write  for  catalog  - 

I Imperial  Brass  Mfg.  Co..  1214  W.  Harrison  St_  I 

"'"'"I"""""" " .r^ilSSg in— „f 
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Whatever  may  have  been  the  means  by  which  a 
concern  has  attained  a dominant  place  in  its  field, 
only  one  thing  can  keep  it  in  that  position,  can 
establish  it  more  firmly  in  that  position,  year 
after  year.  That  one  thing  is  a uniform  quality 
of  product  which  retains  its  customers’  confidence. 
Quality  is  the  foundation  upon  which  the  Doehler 
business  has  been  built,  from  the  very  beginning. 
And  quality  -with  all  it  implies  of  experience  and 
skill  and  service — has  made  Doehler  the  largest 
producer  of  die-castings  in  the  world.  Even  lower 
priced  competition  breaks  against  the  wall  of 
quality  inflexibly  maintained.  Our  engineers 
will  welcome  an  opportunity  to  work  with  yours. 


BROOKLYN.  N.Y. 

C HIC  AG  O.ZLL.  TOLEDO.  OHIO. 
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POWELL  AIR  GUN  VALVE 
CLEANS  WORK  BENCHES^, 
& MACHINE  TOOLS  JdSj 


JJS.'mISS, 


DO 

YOU 

USE 

AIR 


' ORDER  A SAMPLE 

The  WMPowellCo  Cincinnati  .0 
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of  Quality 

Aluminum,  Lead,  Tin, 
Zinc  Alloys 

C.  M.  Grey  Manufacturing  Co. 

East  Orange,  N.  J. 

Established  1911 


FRANKLIN 


DIE-casti^GS 


Testing  the  Alloy 
for  Dependability 


When  a part  looks  too  intricate  to  die  cast, 
we  will  show  yon  our  automatic  process 
overcomes  every  difficulty.  Let  us  estimate 
on  your  next  big  job. 


Alloys  are  adopted  for  use  in  Franklin  Die- 
Castings  only  after  a series  of  careful  chemical 
and  metallurgical  tests  extending  over  a period 
of  months. 

Exaggerated  conditions  of  heat,  moisture,  wear 
and  other  causes  of  deterioration  are  employed 
to  insure  the  dependability  so  essential  in  die- 
castings. 

The  choice  of  metals  used  by  Franklin  today 
is  based  on  30  years’  experience.  Many  alloys 
which  are  now  being  represented  as  marked 
improvements  were  tried  out  and  discarded  by 
Franklin  long  ago. 

A new  proof  of  the  growing  importance  of  the 
industry  is  the  appointment  of  leading  die- 
casting chemists  and  metallurgists  to  the  Non- 
Ferrous  Alloys  Committee  of  the  S.  A.  E. 

We  quote  from  samples  or  blueprints.  Write  forbooklet: 
“Franklin  Die-Castings  in  Modern  Inventions.” 

FRANKLIN  DIE-CASTING  CORPORATION 

Gifford  and  Magnolia  Streets  Syracuse,  N.  Y. 


LIGHT  MFG.& FOUNDRY  CO. 

Pottstown.  Pa..  U.S.A. 


yiiiHHiiiiiiiiiiniiminiiiiiniiiiiiuiimuiiiiiiiiiuiiimniminuMiiuuiyimiiiiiuiimuniiHt^nmiinniqfttinniHfHninun 

| Improved  ABCCO  Process 

Finished  Brass  Castings 

E Cast  to  limit!  of  .005  per  Inch,  smooth,  uniform  and  solid.  Nb  wad 
| holes,  scale,  grit  or  hard  spots.  Easily  machined  when  necessary.  Grind* 
| ing  before  buffing  practically  eliminated. 

| Send  U9  pour  blueprints  or  models  lor  our  estimate* 

I ACCURATE  BRASS  CASTING  CO„  Inc. 

I Cooper  and  Wyckoff  Aves.,  Brooklyn,  N.  Y. 

| Auc.  G,  GutmueUer.  Prei.  A Gent  Mir. 

nMiiiiiiiiiinmiiiiimiiiiimimiitulimiMimtiiniiiiiiiiiiiiiiiiiiiini.iiiiiniumiintiumiiiimiiiBminiuiuiniitiiniuuamii 


143  different  sizes  of  Straight  Dimension 
Bronze  Bushings  completely  finished  carried  in 
stock  at  all  times.  Pattern  and  tool  equipment 
tor  over  10.000  standard  bushings  and  bear- 
ings. Special  designs  as  ordered.  Consult 
factory  or  any  branch. 


$ * ns  ounung  crass  at.  oronze  uu. 

i 726  Spencer  St.,  Tolsrln.  Ohio 

| Beg.  B.  B.  * B.  Co.  New  -york_  Cleveland.  Chicago.  San  Frauds*? 
^■uiniiiiiiuHiiiiiuiiiMiinuimiinuiuiiiiiimuiniiumiiitiiwunuiininuiiiiiiuuunumiiisuiuratnumuwnMsumo 


WOLFRA 


VULCAN  CRUCIBLE  STEEL  COMPANY 

ALIQUIPPA.  PA. 
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THE  END  OF  A 
“ONE  IDEA”  SEARCH 


ALL  over  the  country — yes,  all  over  the 
world, — manufacturers  are  looking  for 
means  of  reducing  costs.  Some  of  the 
least  suspected  points  are  being  made  pro- 
ductive of  greater  savings.  Wherever  oil  is 
handled  or  stored  — wherever  metals  are 
heat-treated,  Gilbert  & Barker  can  help  you 
to  economize. 

Our  Slogan  “The  Single  Source  of  Double 
Economy ” is  NOT  a catchword  — it  is  a con- 
crete truth! 

The  small  shop  using  a few  gallons  or  the 
large  plant  consuming  hundreds  of  barrels  of 
oil  will  find  in  Gilbert  & Barker  oil  storage 
and  handling  equipment  a solution  to  many 
of  the  vexing  problems  of  waste  that  take 
place  in  the  ordinary’  oil  rooms  of  industry. 
Economy  is  not  only  effected  by  saving  of 
oil,  but  also  by  added  cleanliness,  saving  of 
space,  and  the  elimination  of  fire  hazard. 

For  efficient  oil  burning  in  heat-treating 
furnaces,  Gilbert  & Barker  can  also  show  you 
the  way  to  strict  economies.  The  uniformly 
good  results  that  you  can  depend  on  mean  a 
saving  in  time,  material,  and  labor. 

Let  us  show  you  how  G & B equipment 
will  mean  lower  costs  for  you. 

Bulletin  No.  42  gives  com-  Bulletin  No.  21  contains  lull 

piete  information  on  oil  storage  ' details  regarding  furnaces, 
equipment  of  every  description.  quenching  tanks,  etc. 

Either  bulletin  or  both  will  be 
gladly  furnished. 

Write 

BARKER 


SpringfieloMasI 


Stewart  Vertical 
Muffle  Furnace 

for  Hardening 
High  Speed 
Steel 

Intended  lor  use  whore 
products  of  rombustion 
must  not  come  into  con- 
tact with  the  work,  in 
the  heat  treatment  of 
lomir  pieces  apt  to  be  diffc 
torted  when  liwl  on  an’ 
oven  floor. 

Especial!^  recom- 
mended for  hardening 
reamers,  hobs,  cutters, 
drills,  etc.  I 

Cnrbofrax  muffle  with 
small  openings  around 
bottom  to  admit  reducing 
scs.  preventing  scale. 
Pieces  suspended  in 
rectangular  Opening  at 
top — do  not  touch  oue 
another  or  the  walls  of 
the  muffle.  (las  or  oil 
fired. 

Three  standard  sia6e». 
Special  sizes  to  order. 


Industrial  Furnaces 


One  large  user  of  Stewart  Industrial  Furnaces  for 
the  hardening  of  high  speed  steel  hobs  boasts  of 
having  only  one  hot  crack  on  them  in  six  months, 
when  one  per  day  was  common  practice. 

They  attribute  their  results  to  the  uniformity  of 
heating  accomplished  in  their  Stewart  Furnaces. 

The  reason  for  such  results  is  worth 
your  consideration. 

Let  us  show  you. 

Chicago  Flexible  Shaft  Company 

1156  S.  Central  Ave.,  Chicago 

350  Broadway  tl'21  Granite  Bldg.  dot  S'TJL.?1'1*' 

New  York  Rochester.  N.  Y.  Detroit 

420  Wainwright  Bldg..  St.  Louis. 


Stewart  No.  11 
Oven  Furnace 

For  Annealing  Car- 
burizing.  Hardening  Car- 
bon Steel,  Heat  Treating. 
Preheatmg  or  Reheating. 


Stewart  Double 
Deck  Furnace  for 
Hardening  High 
Speed  or  Carbon 
Steel 

Five  standard  sizes. 
Special  sizes  to  specifi- 
cations. 
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BALDWIN 


Roller  Chains,  Block  Chains, 
Special  Chains,  Sprockets, 
Malleable  Detachable  Chains 


~T' 


BALDWIN  Spells 

Maximum  Power  and  Strength 

Most  Hours  of  Satisfactory  Service 

Call  the  Baldwin  Engineers  and  get  the  correct  drive  far  your  particular  problem. 

BALDWIN  CHAIN  & MFG.  CO.,  WORCESTER,  MASS.,  U.  S.  A. 

H.  V.  Greenwood,  W estern  Representative , Peoples  Gas  Building,  Chicago,  111. 


iiiiiiiiiiiiiiiiiiiiimiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiuiimiuiiimuiiiuitim 

How  do  you  melt  your  babbitt 
or  other  soft  metal? 

The  Johnson  No.  8 Torch  will  sue-  ; 

cessfully  do  this  work  at  minimum  W'\  S 
cost  It  is  equipped  with  a <-in. 
pot  and  holds  20  lb.  of  soft  metal. 

2250  deg.  F.  Flame  Temperature 
Without*  Forced  Air  Blast  or 

tf'.ritr  for  Catalog.  i*j 

Appliances  and  Method  Protected  by  V.  S-  and  Foreign  Patents. 

Johnson  Gas  Appliance  Ckk,  Cedar  Rapids,  Iowa 

i 

{nnmiuiiiminimiMimiHiMt'MiMimfiiiiiiiiiiiuiiiiiiiiiimiuiiiiiiimiimimuiiiiiiiiiiuiiiiiiiiiiiiiiiuiiiiiiiiiiiiimiuiiiiimiHiiimc 

1 HEAT  TREATING  FURNACES  1 

2 B 

| Oil  and  Combination  Burners  | 

s Tanka — Pumps — Compressors — Blowers  I 

| ADVANCE  FURNACE  & ENGINEERING  CO.  I 

| Springfield,  Mess.  | 

i Boston  New  York  Philadelphia  St.  Louis  Pittsburgh  I 

s £ 

^iiMiiiiiiiiiiiiiiiiiHiiuiiuiiiiiiiiiiiiimiiiiiiiiiimiiiMimiiiHiiiiiiiiiiiiimiiiiiiiiiimiiiniiiiuiiiiiHiimiiiiimimmiiiiiiiiiimiiiiiiiii 
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1 There  is  nothing  better  than  the  Best 

| To  secure  100^,  Economy  and  100  r‘c  \t  ' 

E Efficiency.  use  W.  N.  He!»t  oil  and 

= tar  burners  ami  furnaces  for  Anneal-  *1  ^ 

= mg. Case* Hard*  urns:.  Tempering.  Forg- 
inir.  Heat  Treating.  t-t«-.  St  ud  lor 
Catalog. 

1 ‘ There  is  nothing  better  than  the  Best” 

| W.  N.  Best  Furnace  & Burner  Corp.,  11  Broadway,  N.  Y.  City 

JeMiiiifitiiiiiiiiiiiiuiiiiiiiiiiiMiiiiHiiiiiiiiitiiiiiiitttiiiiiiniiiiiiiiiniiiiiiiimiiimriiiiiiiiiiiniitiiiiiiiiuiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
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No 

Sharp  Corners 


i The  Gray  Sc  Prior  Universal  Joint  is  mechanically  perfect  in  load 
§ transmission.  Friction  and  wear  are  minimized  by  eliminating:  Hcrewi 
5 and  small  parts  and  by  rounding  contact  edges.  Circular  upon 
| request. 

The  Gray  & Prior  Machine  Co. 

09  Suffield  St.,  Hartford.  Conn.,  U.  S.  A. 
~niiiiiiiiiniiiiiiiiniiiniiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiinuiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiniiiiiiiniiiiiiiniiiiiiimtiimmnitimM«witm^ 


| Ak  CLUTCHES  for  all 

purposes 

Quick  shipments  from 
large  finished  stock. 

Hilliard  Clutch  & Mchy.  Co. 

I Elmira,  N.  Y. 

‘ditntitiiiiiiiiiiuiiuiuminniHiiiiiiiimiHmniiiiimmiiuiumuiiuimuiimiiimiiiiimmiuiniiiiniiiumiiiiawwiianm 


m 


SALES  AGENTS  AND  ENGINEER* 

Representing  a large  number  of  manufacturers 
contracting  through  one  organization  for  all  t rtm 
of  industrial  furnaces.  Centralised  responsibility 
lor  ovtrall  plant  results. 

Out  of  Flame — Progress 

American  Industrial  Furnace  Corp. 

10  Post  Office  8q.,  Boston,  Mass. 


I ^ 2?  1 f°r  0ltra^  Ptant  results. 

/ Out  of  Flame — Progress 

American  Industrial  Fuma 

10  Post  Office  8q„  Boston. 

lUiiiiiiiiiiiiiiiiiiiininaittuuiiuiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimmimimiiiiiHii.. 
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Big  help  at  small  cost 


66  r I 'HAT’S  just  what  we’ve 
A needed”  has  been  said 
by  hundreds  in  practically 
every  business  in  all  parts  of 
the  country  when  they  learned 
of  the  Shepard  Electric 
LiftAbout.  They  sought  a 
cheaper,  faster  way  for  moving 
loads  and  found  it  in  this  new 
small,  but  powerful,  electric 
hoist.  This  “Big  help  at  small 
cost”  will  pick  up,  carry,  and 
put  down  the  loads  that  must 
be  moved  in  your  business  — 
save  labor  and  take  your  load 
moving  item  from  the  debit  to 
the  credit  column.  > 

Whether  the  loads  are  heavy, 
fragile,  or  cumbersome, 
one  man  — any  man  — with  "a 
LiftAbout  can  handle  them. 
No  valuable  floor  space  is  used, 
for  a LiftAbout  is  easily  and 
quickly  installed  to  run  on  over- 
head I-Beam  track — is  always 


out  of  the  way,  but  instantly 
available  for  service. 

The  Shepard  Electric  LiftAbout 
follows  the  same  principles  of 
design  and  construction  that 
have  made  “ Shepards  ” the 
most  widely  known  and  used 
electric  hoists  in  America.  It 
is  surprisingly  low  in  cost  and 
economical  to  run,  and  makes 
power  lifting  available  for  every 
load  moving  job. 

Investigate  the  time,  labor,  and 
money  saving  advantages  of 
the  LiftAbout  for  your  busi- 
ness. It  will  return  handsome 
dividends  on  a surprisingly 
small  investment. 

Shepard  also  builds  Electric 
Cranes  and  Hoists  in  capaci- 
ties to  30  tons. 

SHEPARD 

ELECTRIC  CRANE  & HOIST  CO. 

352  Schuyler  Ave. , Montour  Falls,  N.  Y. 

Branches  In  Principal  Cities 

Member  EUdrtc  Hoi  at  Mfra  . Asm 


qHEPARn 

mam  ELECTRIC  CRANES  & HOISTS  U 
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Airplane 

Engine 


half,  a million  dollars’ 
A worth  of  well-selected 
stock,  constantly  main- 
tained, and  an  organization 
keyed  up  to  the  theory  that 
plant  efficiency  is  measured 
by  the  number  of  orders 
shipped  on  the  day  of  re- 
ceipt, accounts  for  Cald- 
well service.  Let  us  figure 
on  your  requirements. 


H.  W.  CALDWELL  C&  SON  CO. 

LINK-BELT  COMPANY,  OWNER 

CHICAGO,  17th  Street  and  Western  Avenue 
DALLAS,  TEXAS,  709  Main  Street 
NEW  YORK,  299  Broadway 


HERE  ARE  5 REASONS  why  designers  and 

builders  of  airplane  engines,  pilots,  mechan- 
ics and  students  should  examine 

The  Airplane  Engine 

By  LIONEL  S.  MARKS 

Professor  of  Mechanical  Engineering,  Harvard  University 
424  pages,  i»  x 9,  319  illustrations,  $6.00  net.  postpaid 

III  is  the  first  complete  summary  of  existing  information 
* on  the  airplane  engine  and  its  auxiliaries, 
o It  discusses  in  detail  the  construction  of  those  engines 
that  have  proved  themselves  efficient. 

O It  brings  you  in  one  volume  the  result  of  all  the  ex- 
perlencc  and  investigations  of  the  United  States,  British, 
French,  and  (jerman  governments. 

A The  author  is  Professor  Lionel  S.  Marks.  Editor-In-Chief 
“ • of  Marks’  Mechanical  Engineers’  Handbook,  who  has  had 
exceptional  facilities  for  reviewing  the  research  In  this  fie.d. 
r The  book  covers  the  subject  so  . fully,  everyone  Interested 
in  the  refinements  of  Internal  combustion  engine*  will  find 
it  of  great  value. 

Its  thoroughness,  authoritativeness,  and 
wealth  of  detail,  will  make  this  book  the 
standard  treatise  in  this  field  for  many  years 
to  come. 

As  an  example  of  the  book's 
thoroughness,  take  Chapter  X 

This  chapter  takes  tip  the  carburetor.  It  discusses  such 
tupii  as  theoretical  tlow  of  all  through  a restricted  tube, 
the  choke  of  a carburetor,  pulsating  flow,  the  flow  of  fuel 
thiough  u imz/.le  or  Jet,  mixtute  characteristics  of  a car- 
huretm  with  constant  air  density  and  with  variable  air 
density,  performance  of  representative  carburetors,  aitl- 
nietrie  emupensuMon,  viscous  flow  curburetor,  ultlraelilc 
control,  atomization,  ptessuiu  dmp.  Idling  acceleration, 
carburetor  construction. 


Examine  this  book  for  10  days,  FREE. 
Mai!  the  coupon  below — today. 


M<(. raw  Ilill  Itook  Co..  Inc..  370  Seventh  Avenue.  New  York,  N\  Y. 

You  may  send  me  on  ten  days’  approval:  Marks’  Airplane  Engine, 
$0.00  wet,  postpaid.  I agree  to  pay  lor  the  book  or  return  it  postpaid 
within  10  days  of  receipt. 

Subscriber  to  American  Machinist? 


( Address ) 

Official  Position 

Name  ol  Company 

(Books  sent  on  approval  to  retail  purchasers  in  the  U.  S.  and 
Canada  only .)  A 4-6-"  2 





| Do  you  realize  that  there 
| is  a real  saving  in  power 
| transmission  by  using  the 
1 proper  pulley  ? “Getting 
| Maximum  Pulley  Effi- 
| ciency”  is  the  booklet 
1 that  brings  such  points 
1 out  very  clearly. 

| To  whom  shall  we  send  it? 

| The  American  Pulley  Co. 

Philadelphia,  Pa. 

I AMI»!«AN 

I “pulleys 

^iiimiiiiiiiiiiimimiiiimmiimmijiimiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiimiiinniiiiniiitiuiiiiiiiifiiiriniuimirintinininniniiiira.- 

^iiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiimmtiiiiiiiiHiiimititttniimiiiiimnimraiimnintniiRr^ 

[ Stops  And  Starts  At  Any  Speed  j 

_ L 1 

I itlW  • i]H  Evans  Variable  § 
I _/i  Wi  1 f IS  it  Speed  Counter-  1 

= 1 ....  - I shaft.  All  you  do  = 

§ f/\  fttMtiSj”’'  ' '' ° jdianpe  the  5 

= ■ 

= |U  JfjjJ  \\  /g  n machine  is  running  if  yta  I 

E ■{  \ wish.  Tliis  device  is  gruar-  § 

= "ct6,  years  It  acts  as  a dutch  § 

| dexi  ° 1 aS  a *****  = 

| If  you  want  details,  I 

= lent*  for  Catalog  38.  g 

I Evans  Friction  Cone  Co.  Ne^0^wUn,t,’  J 

| A Warden  A- Co  , 4S  Shepherdess  Walk,  City  Road,  London,  E.  P . EnclanA  I 

^mimiiiimimiiiiimiiiiiiiimiiiiiiimiiiiiiiiMtiiiiiuimiiiiiimiimiiiiiiiimiiiiiiiiiiiiiitiiiiuiiiiniiitUMiitiutiiiiiwnnuH^tf 


, Digitized  by 


Google 


VnHtiittimrmiimttMilirHfmiiitnminfmnmnffTniniHntiitiiMnniiMtiiiiHtiii 


April  6,  1922 


Eliminate  Waste — With  Modem  Equipment 


95 


DRIVES 


The  cost  of  application 
Is  not  large. 

The  return  on  the  in- 
vestment is  a large  one. 


If  these  pictures  sug- 
gest a possible  appli- 
cation of  Morse  Chain 
Drives  to  troublesome 
or  expensive  belt  trans- 
missions in  your  factory 
consult  our  sales  en- 
gineers. 


“MORSE”  is  the  Guarantee  Always  Behind  the  Efficiency,  Durability  and  Service 


Google 


Digitized  by 


Flexible  as  a Belt 


Positive  as  Gears 


Moraa  Engineering  Service 


Address  Nearest  Office 


Assistance  Without  Obligation 


Atlanta,  Ga Candler  Bids.,  Earl  F.  Scott  & Co. 

Baltimore.  Mi* 1402  Lexington  Bldg. 

Boston,  Mass HI  Milk  Street 

Charlottb.  N.  L' 404  Commercial  Bank  Bldg. 

Chicago,  III Merchants  L.  & T.  Bldg. 

Cleveland,  Ohio Engineers  Bldg. 

Detroit,  Mich 1361  Abbott  St. 

Kansas  CiTX,  Mu Finance  Bldg..  Morse  Eng'rg  Co. 


New  York  Citt 5®  Church  8t. 

Minneapolis,  Minn So.  3rd  St..  Strong-Scott  Mfg.  Co. 

Montreal St.  N’rhoUa  Bldg.,  Jones  & Qlaasco  Keg'U 

Philadelphia Fuller  Bldg. 

PiTT8Bt'RGH,  Pa Westlnghou.se  Bldg. 

SaN  Francisco.  Cal Monadnock  Bldg. 

St.  LOCI*.  Mo Chemical  Bldg..  Morse  Eng'rg  Co. 

Toronto Bank  of  Hamilton  Bldg..  Jones  a Glassco  Reg'd 

Winnipeg,  Man DufterU.  St..  Strong  Scott  Mfg.  Co. 


Economy  of 
Short  Contort 

250  H.  P.  Morto  Silent  Chain  Driving  tea  Machine,  76  in.  Contort 

A simple  and  efficient  way  to  change  over  your  Old  Ice  Machine  to 

Electric  Motor  Driven  Unit. 

An  Economical  Solution  and  Perfect  Power  Transmission. 

Writs  Today  for  Booklat 

MORSE  CHAIN  CO*  SILENT  chains  in  the  world  ITHACA,  N.  Y. 

Benefit  by  Morse  Service  as  others  do. 


mmmmaimti 
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NOT  UNUSUAL 


From  time  to  time  wo  hear  of 
instances  where  the  original  equip- 
ment of  Morton  Chain  actually  out- 
lasted the  machine  itself. 

You  can  hardly  blame  us  for  feeling 
exceedingly  proud  of  this  product 
when  we  hear  such  extraordinary 
accomplishments. 

Ask  for  quotations. 


THOMAS  MORTON 


miirmimiiuimimniiDiiuiiiii 


Friction  Takes  a Quarter 
from  Every  Operating  Dollar 


Peerless 

Hoists 

Make 

Man-Power 

More 

Productive 


THE  Clark  Flexible  Coupling  eliminates  the 
“bind”  common  to  misaligned  shafting.  It 
saves  power,  belting  and  repairs. 

Used  as  a line  shaft  coupling  or  installed  on  direct 
connected  machines,  the  Clark  lessens  starting 
strains. 


You  can  save  from  20%  to  30%  of  your  power 
bills  by  equiping  throughout  with  the  Clark. 


Send  for  your  copy  of  “Flexible  Couplings " 


CLARK 

Flexible 

Coupling 


I.  H.  Dexter 
Co.,  Inc. 
Flexible 
Coupling* 


EDWIN  HARRINGTON  SON  & CO 

PHILADELPHIA, PA. 


181  Greenwich  Ave 
Goshen,  N.  Y. 


MORTONsS 

CABLE  \ 


or  grievance 
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In  the  Midst  of  Oil  Use 

DUXBAK 
NUT  AN 

It  has  a frictional  surface  that  is 
but  little  affected  by  spatterings  of 
oil  and  one  that  can  be  depended 
upon  to  deliver  the  maximum  of 
power  at  the  point  of  operation  on 
drill  presses  and  similar  machines. 

Send  for  our  Service  Engineers  and 
they  will  show  you  where  and  how 
to  use  it  to  advantage. 


nUW  Tanners 

^ Belt  Manufacturers 

Main  Office  and  Factory 
41  Ferry  Street,  New  York,  N.  Y. 

Tanneries:  Bristol,  Tenn . 

Distributing  Branches  and  Dealers  in  All  Leading  Cities 
Throughout  the  World 


Digitized  by 


Google 
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A unit  that’s  known 
wherever  Machine 
Tools  are  used 

Go  over  the  equipment  of  America’s  best 
known  machine  tools.  Practically  80%  of 
the  countershafts  used  you’ll  And  to  be  Edge- 
raonts. 


There’s  a mighty  good  reason, 
this  field. 


^ _ _ We  have  spe 

cialized  in  this  field.  We  have  staked  our 
reputation  on  a product  which  is  by  far  a 
leader  in  its  field — and  have  guaranteed  it  to 
the  limit.  Further — every  Edgemont  Unit  has 
been  tested  for  harder  use  than  you  will  ever 
give  it. 


EDGEMONT 

Countershaft 


The  Edgemont  Machine  Co.,  Dayton,  Ohio 


Above  self -oiling  type  comes  complete  inf  A 
a pair  of  Edgemont  Self -Oiling  Clutek 
Pulleys,  8,  10  or  12  in.  Drop  Hanger* 
Shaft,  Shifter  Rod,  Fork  and  Brackets. 

Send  for  Catalog 


3itttuuiiuuuiiniiiiiuiiiiumiiiiiiiimiiiiuiiiiiuuiitiiiiiiiitimiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiniiiiHintiiimiiiitiiiiiiumiiuiiiu|g 

“EVEREDY”  | 

j The  New  Reading  Electric  Hoist  ) 


f Reading  Chain  and  Block  Corp. 

I Reading,  Pa.,  U.  S.  A.  | 

s 1 

— --  = 

I Electric  Hoists  Chain  Hoists  Cranes  i 


Send  for  Catalog  % 


NORTHERN  ENGINEERING  WORKS 
£20  Chene  St.,  Detroit,  Mich.,  U.  S.  A. 


IllllUtllllllllllllllUlllllt 


guuiituiiinnnuiiiniimuuiwitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiitiiiiiimnmiiiitimiiiiiituiiiiiiiuiuusitifuiii 

I “TOLEDO  CRANES” 

I Fulfill  Every  Requirement 

I Save  Tima,  Labor  and  Space 

! THE  TOLEDO  CRANE  CO. 

| BUCYRUS,  OHIO 

SiiniiiiiiiiiiiiiiiiiiiiniiiifiniiiiiiiiiiiiiitmiuiiiiiuiiiiiiiiiiiiiiiMiiituiiiiiiiiiiHiitiiiiHtBumiuinuiiimraiiu 




| A One-Man  Hoist — a 100-Purpose  Crane  j 

You’ve  been  cutting  machining  ousts,  and  material  errata — tae  1 
about  handling  costs?  Don’t  use  gangs  of  "buaklaa”  Man  | 
one  man  ran  lift,  load  nr  transfer  it  frith  a 

C ANTON  PORTABLE  CRANEJbllOIST 

Get  Catalog  7y  £ 

CANTON  FOUNDRY  St  ‘MACHINE  CO.  I 

_ Canton,  Ohio ; • | 

= Vnc  York  Saleroom:  45  West  18th  St.  Report  ReproomiaHoao : International  I 
= Purchasing  Bureau.  45  W.  18th  St..  New  York  Cltj.  ■ 1 

i riniTTinirrniiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiigiiiiinimf  in— d 

^iininiimiiinniiiiimiiniiiiiiiiiimiiiiiiniuiiiHiiiimniiiiiruiiniuiiiuiiiiiiiiuuiumni 

THE  JACKSON  Belt  Lacing  Machine 
saves  its  cost  every  few  months.  It 
§ is  light  and  portable.  Produces  a joint 
| in  three  minutes  that  will  stand  a tensile 
| strength  of  1900  lbs. 

| Ask  for  the  Jackson  Book. 

f Birdsboro  Steel  Foundry  & Machine  Co.,  Birdsboro.  Prnn. 

oiiiniiliiiniiiiniinniiiiiiuiininiiniinHinniiuniniiHiniiiiiininiimnimmiiiiiiHnniainniiiiuim  w.„u.ii.— 
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CULLMAN  SPROCKETS 

stock  and  to  order 


For  Block,  Roller  and  High  Speed  Silent  Chains 

Catalog f 

CULLMAN  WHEEL  CO.,  1349  Altgeld  St.,  Chicago 
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Wherever  a Ball  Bearing  Is  Needed 
You  Will  Find  a STROM  BEARING  to  Fit  That  Need 


Strom  Bearings  are  made  in  a wide  range  of 
sizes  and  types  with  the  idea  of  meeting  every 
bearing  requirement. 

They  are  correctly  designed— carefully  manu- 
factured—thoroughly  inspected— with  the  pur- 
pose of  giving  the  highest  degree  of  satisfaction. 
They  are  daily  proving  their  serviceability 


under  the  most  trying  conditions  in  thousands 
of  installations  throughout  the  country. 

Strom  Bearing  engineers  are  experienced  in 
solving  ball  bearing  problems.  They  will  be 
glad  to  work  with  you  in  determining  the 
type  and  size  of  bearing  that  will  give  you  the 
best  results. 


U.  S.  BALL  BEARING  MFG.  CO.  (Conrad  Patent  Licensee),  4530  Palmer  Street,  CHICAGO,  ILL. 


Buying*— A.  M BR I C A N M A C H I N I S T — Section 


GJmnmprrial 


For  Gravity  Roll 
Conveyors 


The  last  argument  against  modern  bearing  equip- 
ment for  Gravity  Roll  Conveyors  is  removed  by 
the  use  of  inexpensive  Schatz  “Commercial”  An- 
nular Ball  Bearings.  At  a very  slight  extra  cost 
long  and  uninterrupted  service  is  absolutely 
assured. 

Inexpensive.  For  moderate  radial  and  radial 
thrust  loads  at  3000  r.p.m.  or  less. 

Catalogue,  discount  sheet,  samples. 


ARGUTO  for  Machines  Difficult 
to  Lubricate  or  Subject  to  Neglect 

ARGUTO  will  give  unlimited  service  and  will 
never  need  a single  drop  of  oil.  Many  ARGUTO 
Bearings  are  still  running  at  highest  efficiency  after 
twenty  or  more  years  of  continuous  operation  with- 
out a sign  of  wear. 

One  manufacturer  writes: 

* .*  < have  been  using  considerable  Quantities  of  your 

/ ABiGJJTO  Oilless  Bearings  both  to  our  own  and  our  cus- 
tom^’.satisfaction."  This  manufacturer  has  been  using 
*,  AKGET|OL‘ Bearings  since  1909  without  having  a single 
<r\  service  failure. 

. T^nd 1 'out  yitiput-  ARGUTO,  its  economies  to  you  and  its 
service  records. 

ARGOT©  OILLESS  BEARING  CO. 

Pioneer  Manufacturers  of  Oilless  Bearings 

147  Berkley  St«  Wayne  Junction  Philadelphia 


| '-r'y  Schatz  Manufacturing  Co* 

| v Poughkeepsie,  N.  Y.  j 

| v Pacific  Coast  Representatives : 

1031  Polk  St.,  San  Francisco,  Cal. 

5iiMiui>io<iMiTmyomriTmiiininiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiniiiiiiiiiiiiiimiiiiiiiniiniiiiiiiimmiiininiiniiiinp|T^fnn^inJ 


BEARINGS 


Made  of  ' 

Steel.  Brass,  Bronze  and  other  metals 

We  can  deliver  your  requirements  In  Steel  Bearing  Balls 
promptly  from  our  large  slock.  Abbott  Balls  are  made 
from  high  grade  steels,  correctly  hardened.  Can  be  fur- 
nished In  special  grades  for  specific  purposes,  in  any  metal. 
We  offer  a combination  of  unusual  quality  and  service.  Try 
us  on  your  next  order. 

Writs  for  Catalog  and  Price  LUt  104-5. 

THE  ABBOTT  BALL  COMPANY 
P.  O.  Box  1233,  Hartford.  Conn. 


Radial  Thrust 

Angular  Contact 

Guaranteed  to  be 
NOISELESS 

Specially  adapted  for 
MACHINERY 
of  all  descriptions 
Put  YOUR  Bearing  Problems 
UP  TO  US! 

AETNA  BALL  BEARING  MFG.  CO. 

213  Institute  Place.  Chicago.  III. 


Do  your  mechanics 


FAFNIR 


=j  still  resort  to  the  old  ham*  | 

3 mer  and  drift  pin  method  A ji  \ 8 

for  removing  -urh  parts  as  S 

gears,  roupling*.  collars,  • E 

s cams,  flywheel*.  etc.,  from  5 

shafting?  Till-  method  tm  ~ 

§ costs  you  money  in  time  /tr  i ’ i 

E and  labor,  and  often  results  g 

i in  damaged  work.  With  a nfl  S 

| Crane  New  Model 

3 such  parts  he  removed 

| quickly  and  easily.  No  T*  \ 5 

time  lost,  no  damaging  of  J . \ I 

a the  part  or  shaft.  Illustra-  ''  •*  g 

1 tion  shows  a Crane  Puller  ^ 

removing  a propeller.  You  E 

= need  Crane  Pullers  in  your  S 

Write  today  for  complete  ‘ •.  = 

§ details.  3 

i Crane  Puller  Co.,  Arlington,  Mass*  § 

^iiiiuiitiiimiiiuitiiiiiiiiiiiiiiiiiiuunmuminniunniniuimiufiitiiiuiuimiiuinniiiimiiiinitxiutnuiiiiiiuitiiiiiiiimtiniiiivniiH 


< Tmsm  sizes 

THE  EAFN1R  BEARING  COMPANT 


CONPAO  PATENT  LICENSEE  — - - 

NEW  BRITAIN,  CONK. 

NEW  YORK  CHICAGO  CLEVELAND  DETROIT 


-JigitizecLiiy 


A 

fZ 

1 ] 

H 

V*\  OILLESS  I 

A 

sJL- 

\3l 

U 

1 

IV-/ BEARINGS ! 
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“The  PHOTOSTAT  put  these  people  on  our  books” 


"Up  to  six  months  ago  we  were  never  able  to  ‘land’  any 
of  Judson  Company’s  contracts,  because  we  couldn’t  make 
the  deliveries  they  asked  for.  Then  I happened  to  read 
Floyd  W.  Parson’s  article  in  the  Saturday  Evening  Post 
called  ‘The  Labor  Savers’  in  which  he  described  the 
PHOTOSTAT.  This  machine  makes  photographic  fac- 
similes directly  on  sensitized  paper  of  drawings,  pencil 
sketches,  blue  prints,  small  machine  parts,  reports,  ship- 
ping lists,  contracts,  catalog  pages,  maps,  production 
charts,  telegrams,  advertising  layouts  and  business  papers 
of  all  kinds. 

‘‘We  installed  a PHOTOSTAT  and  since  that  time 
have  been  able  to  get  our  work  into  the  shop  days,  and 
in  some  cases  even  weeks,  earlier  than  we  used  to.  The 
next  time  we  quoted  the  Judson  people  we  were  able  to 
meet  their  delivery  requirements  and  we  landed  the  con- 
tract. 

“The  PHOTOSTAT  makes  in  a few  minutes  without 
error  as'  many  copies  as  we  need  of  the  work  subjects  fur- 


nished us,  whether  they  are  tracings, . pencil  sketches  or 
blueprints. 

“Now  and  then  we  receive  a sample  of  a machine  part 
and  are  asked  to  duplicate  it.  In  such  cases,  if  the  article 
isn’t  too  large,  we  make  a PHOTOSTAT- print  from 
the  article  itself,  mark  the  dimensions  on  the  print,  thus 
eliminating  the  time  ordinarily  consumed  in  making  draw- 
ings, tracings  and  blueprints,  and  get  started  in  the  shop 
on  the  same  day. 

“The  PHOTOSTAT  has  not  only  made  thousands  of 
dollars  for  us  by  helping  to  get  new  customers,  but  has 
also  saved  us  a great  deal  of  time,  money  and  worry  in 
the  office.  It  relieves  the  stenographers  of  a lot  of  copy 
work — does  it  in  far  less  time  and  never  makes  a mistake. 
It  also  saves  our  advertising  man  much  time  in  making 
'layouts.  And  we  use  it  to  reduce  drawings- tp' convenient 
size  for  filing  and  to  copy  important  documents  when  we 
don’t  want  the  originals  to  leave  our  files.  You  know 
PHOTOSTAT  copies  are  legal  evidence  in  court.” 


In  our  booklet,  “A  Good  Word  for  the  PHOTO- 
STAT,’’ many  user*  in  widely  different  industries  tell 
their  own  experiences  with  the  PHOTOSTAT. 

/tut  ath  for  it. 

PHOTOSTAT  CORPORATION 

299  STATE  STREET,  ROCHESTER,  N/  Y.  . 

88  Broad  Street,  Boston  7 Dey  Street, -.New -Yorkt  City  _ < 

19  South  La  Salle  Street,  Chicago  510  North  American  Building,  Philadelphia 

209  Leader  Building,  Cleveland*  ■ 429  Mona’Jnock  Building,  San  Francisco 

60r'MfcLachlen  Building,  Washington 
Executive  Office:  Providence1 
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Drill  Press  Operation  Improved  by  Auburn  Thrusts 


Fig.  11 

The  Small  Sensi- 
tive Drill  Press 

f lives  better  serv- 
es. when  the 
thrutt  of  the 
spindle  Is  cared 
for  by  an  Auburn 
BaU  Thrust. 


Steel,  Bran  and 
Bronte  Balls. 


T-IOO 


r ji 


I'  . ! i 


FI*.  IS 

The  Heavy  Badlal 
Drill  delivers  more 
power  to  the  drill 
point  when  the  thrust 
Is  taken  on  an  Auburn 
Ball  Thrust  Bearlnf. 


AUBURN  BALL 
BEARINGS 

will  improve  your  ma- 
chine operation.  Send 
particulars  ol  your 
problem  and  aak  lor 
catalog. 


AUBURN  BALL  BEARING  CO. 


liiUlliiiiiiUiiiitJiiuimiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiNie: 


25  Elizabeth  St.,  Rochester,  N.  Y. 


TYPE  “C” 
Countershaft 
Equipment 


Strand  Type  C countershaft  equipments 
are  made  in  several  sizes. 

A machine  of  unlimited  usefulness  for 
grinding,  polishing,  scratch  brush  work, 
scraping,  drilling,  etc.  | = 

Where  electric  current  is  « |]i|j  1 

not  available  this  counter-  JJ  I , i 5 

shaft  equipment  provides  II If if  1 Ull.l 

the  way  for  a flexible  shaft 
installation  with  good  re-  i jnjl  -re- 
sults. \mWk, 


m 

ROUND 

ENDLESS 


WILL  NOT  STRETCH  - SEND  FOR  SAMPLE 

ARTHUR  S.  BROWN  MFG.CO. 

tilton  nejw  Hampshire 


^iimmiiiiiiiiimiiiiiiii  iMniiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiimiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiifimiiiuiminmtj'* 
STROM  Chrome  Steel  Balls  have  estab- 1 


B80  W.  Jackson^  Bird.  § 



guMnniniiiiiiiuiiiuuiiiuniiiiiiiiiiniuiiiittuiiinnuiuiiiiminiiiiiiiiiii.iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiumiiiuiiiiiiuiiuiiimiH 


k^LLSj 


lished  the  highest  standard  for  uniform-  | 
ity,  accuracy,  finish  and  resistance  to  j 
wear.  They  receive  preference  where  § 
quality  is  a paramount  factor. 

Write  for  samples  and  prices. 


STROM  STEEL  BALL  CO. 

OAK  PARK  (Chicago  Suburb),  ILL.  = 

| 5iiiiiiiiiiiiiiii;iii:i,i.iiiiiiniiillUllHlHUlllHlHlllllniiiiiiniiiiiimiinniminmiinin»Bm«mi-|||||||i|lWH^ll,,,MlWgf 

| iiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiimiiiiiiiiiiiimiiiiiiiiiiiiiiiminniiiiiiinnm.miniriiiiiiimB 


FLEXIBLE.  COUPLINGS 


Smith  & Serrell,  32  1 


RIQIP  COUPLINGi 


7 For  Diflect-Gonnected 
^ ‘Machinery  5haftf 

itral  Ave.,  Newark,  N.  J.  | 

? R?rUne5haftiiyj 

W SEND  TOR  BULLETINS 


^ Speed,  Silence  ana  Service 


THE  NOR/*\fl  COMPflNy  OF  /R/v\ERIC/l 

ANABLZ  RVC.,  LONG  ISLAND  efty,  NEW  yORK.  N.y. 


iiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiniiiumiiniiiiiinuiiiiiimiiiiniuinininininmimiiinmmnnnmnnnnn 

gHHinniiiiuiHiHiiiiimmiimii MTTfMrniimmrniimriiiiiiiiiiniiimiitinmiiiiniiiiniinniisni—iiiimi—— — 

/tik  ANDERSON  IMPROVED 

i M ID  BALANCING  WAY 

W V HI  Hade  in  various  sisea  for  td- 

m K ■ ■ andnr  Pulleys.  Gin  Bnaiiee. 

Turbine  Rotor*  Cnudcahafta. 
Polishing  Wheels.  Ply £&££ 

Anderson  Bros.  Mb,  Co. 

I 1917  KUhwankao  SL 

! Rockford.  III.,  U.  sT3L 

nil"' HiNiinmiiimimiimmiiiimiiiiiniimnniiiiiiiinmnnmnmMraiimaNaamaMaanaai^^^^^M 
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aa.  offer  the  services  of  our  engineers  in  assisting  designers  on  layouts  involving  the  use 

‘ \ - of  Thrust  Ball  Bear-ings  in  any  type  of  machine  where  Thrust  Ball  Bearings  can  be  used 

I \ ^ Our  ^roa^  cxPerience  covers  many  years. 

■Cl  j v)  JSL  arc  rcady  t0  8crvc  y°u  at  any  time. 

-4n-  fl\  We  are  prepared  to  manufacture  Thrust  Ball  Bearings  to  your  requirements. 

VIX  The  Bearings  Company  of  America,  Lancaster,  Penna. 

, Western  Sale.  Office:  101*  Ford  Bids..  Detroit,  Mich. 

'irnmnniiiiinmnniniiiiimitiiiimiiimimmnmmimmniiimiiitmiiiimmimiiimiiiiniiiiiiitnni<iiii.mi., ■ 
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Due  to  the  positive  locking 
mechanism  of  the  National 
Die  Head. 


NATIONAL  BOLT  CUTTERS 


always  cut  accurate  threads.  No  wear  can  develop 
that  is  transmitted  to  the  Dies,  hence  a high  degree  of 
accuracy  is  maintained  thruout  the  life  of  the  machine. 

(Your  National  will  cut  good,  accurate  threads  after 
years  of  hard  service  as  well  as  when  new.) 

The  simple  Die  Head  design  enables  die  change  or  ad- 
justment in  a minute’s  time,  and  no  expert  die  setter  or 
high-priced  mechanic  is  required. 

Also,  comparison  will  reveal  a 30%  to  50%  saving  in 
die  cost. 

The  National  solves  your  threading  problems. 

THE  NATIONAL  MACHINERY  CO., TIFFIN,  OHIO,  U.S.  A. 
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Mills 

i 

in  Massachusetts 

Factories 

in  Frisco 


They  cover  the  continent  and  there  are  some 
mighty  good  reasons  for  their  predominance. 
Both  worm  and  gear  have  generated  teeth 
of  our  own  design.  The  gear  is  made  of 
Hi-Tensile  Bronze  and  the  worm  of  hard- 
ened steel.  Ball  bearings  minimize  friction 
and  enhance  quiet  running. 

Philadelphia  Worm  Gear  Drives  are  de- 
signed especially  to  suit  individual  require- 
ments, and  will  prove  efficient  and  long  last- 
ing in  service. 


And  don't  forget  Philadelphia  Gears  when 
in  need  of  a superior  product  in  a hurry. 

Did  you  get  your  copy  of  the  Phillie  Gear 
Book. 


“Hurry  Orders  and  Breakdown  Jobs” 
Immediate  Attention 


Wherever  there  is  need  for  an  efficient 
speed  reducing  unit,  there  you  will  find 
Philadelphia  Worm  Gear  Drives. 
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On  every  type  of  geared 
motor  drive 


act  as  cushions  for  intermittent  jars 

lessen  the  vibration  that  destroys  fine  adjustments 

reduce  the  breakage  of  companion  gears 

eliminate  the  ring  of  high  speed  power  transmission 

Their  quietness  reduces  the  nerve 
strain  on  the  men , enabling  them 
to  think  better  and  work  better 


Sol*  Manufacturer*  of  new  proceee  RAWHIDE  GEARS  and  PINIONS.  Still  made  under  the 
direction  of  the  inventor*  and  the  men  reapoasible  for  every  stage  in  their  development. 
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GEARS 

Cut  or  Cast 

Spur  Gem 
Bevel  Geers 
Worm  Gear* 

Recks  end  ! 
Pinions 

Speed  Reducer* 

Any  Type 
Any  Material 


Our  facilities  for  producing  cut  and  cast  gears 
of  all  types  and  materials  embrace: 

(a)  up-to-date  Wood  and  Metal  Pattern  Shop 

(b)  large  modern  foundry 

(c)  completely  equipped  machine  shop. 

Your  gear  inquiries  and  orders  will  receive 
prompt  and  careful  attention 

er 

W.  A Jones  Foundry  & Machine  Co. 

Main  Offie*  end  Factory! 

4404  West  Roosevelt  Road,  Chicago 

BRANCHES: 


DIEFENDORF 

GEARS 

Accurate 
Well  Finished 
Smooth  Operating 
Cast  Iron,  Steel 
Bakelite-Micarta 

Let  us  quote  to  your  specifications. 

Diefendorf  Gear  Corporation 

Syracuse,  N.  Y„  U.  S.  A. 


NSW  YORK 
20  Murray  St. 


PITTSBURGH 
Union  Arcade 


MILWAUKEE 
l>t  WU.  Nat  l Bank  Bldg. 


nsmtiNiiiituiiniiiiiismiiHuiniimiiuiiiimtiniiitiiinniHuiiiuiiiiniinmimiimniunnniinnua 


MEISEL  GEARS 


Meisel  Gear  performance  has 
created  Meisel  Gear  Preference. 
Meisel  Gears  rise  to  the  peak  of 
perfect  service. 

You  cannot  raise  the  precision 
of  your  product  above  the 
quality  of  its  component  parts. 

When  it  is  a question  of  "gears, 
there  is  but  one  thing  to  do — 
specify  Meisel. 


awiwminnnii»niini>mi>iiiinimni>iniiniiniuiniiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiniimuiininniwiiiiiiniiiiniimuiii— ■ i 
giutmmwnuMifiutiiiMii — — 

I FOOTE  DEPENDABLE 
1 GEARS 


an  mi 


Meisel  Press  Mfg.  Co. 

946  Dorchester  Avenue,  Boston,  Maas. 


attiiiuiinuuiuiuuiiuuuuiiiiuiiiiiiiiiiiiiiiiiiimmiiiiiiiiiiimmiiimiiiiiiiiir.iiiiiiiiuiiiiiiuiiiuiiiiimimiiiiiuiiuiuinmuiiuui 


| Full  Strength 
| Full  Weight 
1 Accurate 
I Tested  and 
I Inspected 

I FOOTE  BROS. 

I GEAR  AND 
| MACHINE  CO. 

g Mfgrs.  of  Rawhide  and 
5 Bakelite  Pinions  and 
§ Cut-Gears  of  all  kinds, 
s Special  machinery 
| made  to  order 
• Submit  you/  Blueprint*. 

I 242-252  N.  Curtis  St., 
1 Chicago,  U.  S.  A. 
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Perhaps  your  product  would  be  improved  by  the  use  of 
“Zones  of  Quiet”  Gears.  Their  noticeable  smoothness  in 
operation  and  absence  of  harsh,  grinding  gear  noises 
always  attract  favorable  attention  and  mention  of  the  fin- 
ished article  on  which  they  are  used.  We  make — 

Spur,  Helical,  Bevel,  Mitre,  Spiral, 
and  Worm  Gears  and  Worm  Wheels 
in  all  metals — also  in  Bakelite 


Capacity— 10,000  Finished  Gears  Daily 


If  interested,  send  blue  print  or  sample  Gear  for  estimate 


ALBAVGH-DOVER  CO 

2100  Marshall  Blvd,  Chicago 


MEMBER 

AMERICAN  GEAR 
manufacturers; 

ASSQCIATION 
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Do  Y oil  Use  Bevel  Gears f 

| BOSTON  GEAR  WORKS  | j 

Not  only  makes  them  but  uses  them  too. 

Bevel  and  miter  gears  used  in  the  Boston 
1 Gear  Wofks  plant  have  their  lives  prolonged 

by  being  backed  up  with  hardened  steel  thrust  | 1 
I wash>rs.  I 1 


Sometimes  one  is  suffi-  | 
dent — often  three  are  | 
used. 

Try  it  and  reduce  your  1 
replacement  bill.  : 


A washer  for  every  = 
need,  page  104  our  new  | 
edition  catalog  just  out  | 

Send  for  your  copy  | 


f BOSTON  GEAR  WORKS,  Norfolk  Downs,  Mass.  f 

Branches  in  New  York,  Chicago,  Cleveland  : 

^niuiiiiiiMiiiiuiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiKiiiiMiiiiiiiiiHiiiiiiiiiiimiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiitiifiiiuiiiiimi 

iHuinuiiiiHuuiiiiiiiiiuiitiimui)imiiiujiiiuuiinimiiuiimfniimiuiiuii 


inuiuuiiuiiiuininiiimiiHiiiitt 


Cut  Gears  j 

Peerless  Rawhide  Pinions  ! 

The  Horsburgh  & Scott  Co. 

Cleveland,  Ohio  § 

QtnnnnimiiiiiiiiimiiiiimimiiiimnmiiiiiumiiiiiniiiiniimiiiiiiiiiiiiuiminiminiiiiiiiiimmiimifiiiiiuiiniiiiiiuiiiiiiimiiiiiiH 


iuuJiiuiiMiiiiniituiiiiiiiiiiiiiiiuiuuiiiiniimunm<miuninnTM 


Keep  your  Eye  on  the 

searchlight  section 

and  your  advertisements  in  it 


CONNECTICUT  GEARS 

J .j  Jt  a ti  /*  a rl  A -r  S » J*  st  J 

5 P or  finer  spur  or  worm  gears  36  in.  or  smaller 
10  P or  finer  helical,  spiral,  herringbone  8 in.  or  smaller 
May  we  quote  on  cutting  your  blank*  T 

I 545  Cooke  St.,  WATERBURY,  Conn. 

autiuiiiiiiiiiiiiimiiiiiinmiiiiiniiiiiiiiiiiiiiiimimnnmiiiirnmiiimiiuiiiuuuuiiiiiunuiuii 

a.iiiinnimiiiiiiiininniTHiiiiiiiniiininniiiiiiniiiininmiiiiiimniMnninmiinnmminfnnimunmnmunniM—1 

' in 


'"MILL  jgiWiHiBh  SpJrU'J«'  ! 

^BEBr 


^iiniiiiiitiiimiiiutuiiiiiiiiiiiiiiiiiiiniiitiiiiiiiiiiiiiiiiiiiiiiiiiiuiumiiniiuiiimifiiiiiiiiiiiiiiiiiiiiiiiiiiiiililiiiMiiiiiaiiniiiiiiimMi 


Strongest  at  the  Base 
Where  Others  are  Weakest 
Vataloaue  No.  26  5 

Niles-Bement-Pond 

111  Broadway,  New  York 


Co 


DRIVES  WORM 

SPEED  REDUCERS  ^UUiiUUUtU^  BEVEL  GEARS 

FAWCUS  MACHINE  CO.  PITTSBURGH.  PA. 


-|mnaiiHiimiifttuii)imiimiiim»imiiumiuuuimiuinmiiiiiiiuiiuiiiiimmiiiititimiiHniiuiuiuiiimuHutuiu 


GEARS 
1 . foe 

| MOTOR 
| MACHINE 
1 ' MILL  or' 

| POWER  PLANT 


a. 


BROWN 

BARCLAY  ST 


CO 
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Planed  Bevel  Gears 
up  to  48"  dlaaa. 

Cut  Spur  Gears 
up  to  96"  Ai.m 

Machine  Moulded  Gears 
up  to  192"  dlam. 


S steel.  Semi  Steel,  Cast  Iron,  Bronze,  Bakelite,  Condenmlte,  Fibre,  etc. 
iiinnniinniiiiiiiniiiiiiiiiiiiuiiiiiiiiiniiiiiimimnininiiuiiiiiuiitmiiiiniiuiiiiminnmummmwn»wig,"»—— — 


|nmiuaiimuMrtiiuiiimlf,,iiiniilpmmm m.'lnmiimr IIIIIIIIII^  j,„imiiHHiiitummi 


“TRY  S1MONDS  GEARS” 

They  are  accurately  cut.  . 

All  lands  and  all  materials. 

THE  SIMONDS  MANFG.  CO. 

PITTSBURGH,  PA. 


ALBRO-CLEM 
HINDLEY  GEARING 

WILL  DO  THE  WORK 
When  Common  Worm  Gearing  Fails 
ALBRO-CLEM  ELEVATOR  CO. 

503  Erie  Ave.,  East,  Philadelphia,  Pa. 
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Be  “ Finicky  ’ 
About  Your 


Experts 
on  Spiral 
Gears 


Don  t buy  gears  the  way  you  buy  street-car  tickets — for  assuredly 
gears  are  by  no  means  all  alike. 

Noisy,  worn  gears  must  be  banished.  Likewise  gears  designed  and 
made  by  “hit-or-miss”  methods  must  be  replaced  by  up-to-date  trans- 
mission units — supplied  by  EXPERTS. 

Over  a quarter-century  of  success  is  behind  “Cincinnati”  gear- 
. ecommendations — and  one  of  the  most  up-to-date  gear  plants  in 
America  is  ready  to  put  our  ideas  into  execution. 

Any  kind  of  gears — fast  service — fair  prices.  Try  us! 


kill  1 . 

1825- 

27-2 

The  Cincinnati  Gear  Co. 

9-31-133  Reading  Road,  1 ,j'  j|j  I1!;1') 

Ohio 

are  made  to  meet  the  most  exacting 
requirements  of  our  customers,  and 
are  giving  entire  satisfaction  wher- 
ever they  are  used.  Breakdown  jobs 
and  rush  orders  given  special  atten- 
tion. 

The  Earle  Gear  & Machine  Co.,  4707-15  Stenton  Ave.,  Philadelphia 
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Ideal  for  Grinding  Knives  and  Shear  Blades— Accurate  and  Fast 


GRINDING 

WHEELS 

PAY 

BIG 

TRY  ’EM 


SCIENTIFIC  construction  reaches  its  highest  mark 
in  our  long  line  of 

ABRASIVE  equipment  developed  along  distinctive 
lines  as  a means  to 

FORCE  down  the  production  cost  on  countless  oper- 
ations in 

EVERY  industry — including  Knife,  Plow,  Edge, 
Surface,  Buffing, 

TOOL-GRINDERS,  Swinging  frames  for  “snag- 
ging” castings,  etc.  What  is 

YOUR  PROBLEM?  We  want  to  place  actual 
results  before  you.  MAY  WE? 


The  176-pago 
SAFETY  Catalog 
it  worth 
eotuulting. 

Sottd  for  your  copy. 


The  Safety  Emery  Wheel  Co.,  2258  Columbus  Ave.,  Springfield,  Ohio 


AUTO  REPAIR  SHOPS 

The  Whitney  Cylinder  Grinder  Will  Make  Money  for  You 
Regrinding  Automobile  Cylinders 


The  grinding  wheel  travels 
in  a true  circle  and  grinds  off 
only  enough  to  make  a hole 
that  is  round  and  straight.  This 
machine  does  the  work  right 
and  does  it  quick.  That’s  why 
you  can  do  a profitable  business 
with  a Whitney. 

Write  for  new  catalog 

Baxter  D.  Whitney 
& Son,  Inc. 

Winchendon,  Mass.,  U.S.  A. 

Domrpttc  ■ Agents:  Dale  Mchy.  Co..  Inc..  54- 
&0  Lafayette  St..  New  York  City.  E.  A.  Kinsey 
Co..  Cincinnati.  Ohio.  Tlu-  Motrh  & Merry- 
weather  Machinery  Co.,  Pittsburgh.  Pa.  Sher- 
rill & Stoer  Co..  Philadelphia.  Pa.  Carey  Ma- 
chinery & Supply  Co..  Baltimore,  Md.  W.  H. 
Savage.  Fitchburg.  Mass.  Cadillac  Too]  Co.. 
38  Ilendrie  St..  Detroit.  Mich.  Marshall  & 
Huschart  Mchy.  Co..  17  South  Jefferson  St.. 
Chicago.  111.  Pacific  Coatt  Agcntt:  Portland 
Machinery  Co.,  Portland,  Ore.  Perlnc  Machin- 
ery Co..  Seattle.  Wash.  Foreign  Agents:  Buck 
& Hickman.  Ltd.,  London,  England.  Fenwick 
Freres  Co.,  Paris,  France. 
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Thousands 
Now  In  Use 

— a tribute  to 

DUMORE 

efficiency 


At  the  left  is  shown  a 
DUMORE  grinder  attached  to 
the  tool  post  of  an  engine  lathe 
at  the  Geometric  Too!  Co.,  New 
Haven,  Conn.  A cam  for  a die 
lead  has  been  just  machined  and 
the  hole  is  being  accurately 
ground  without  tearing  down  of 
the  original  “set-up.”  Result 
— faster  work  at  a decreased 
operating  cost. 


A FEW  years  ago  the  DUMORE  line  of 
high-speed  grinders  were  new  devices  on 
the  mechanical  market.  But  today  thou- 
sands of  these  better  grinders  have  found  their  way 
into  the  tool  rooms  of  the  leading  industries  of  the 
nation. 

The  many  thousands  of  DUMORE  grinders  now 
in  active  service — their  endorsement  by  the  world’s 
foremost  mechanical  experts — the  numerous  re- 
orders, all  are  tributes  to  the  efficiency  of 
DUMORE  grinders  more  forceful  than  any  other 
we  know. 

DUMORE  grinders  can  meet  your  requirements 


for  intricate  grinding  work  is  they  have  met  the 
needs  of  over  five  thousand  other  industrial  leaders. 
Set  them  up  anywhere — use  them  for  varied  kinds 
of  grinding.  You’ll  find  them  equal  to  the  task — 
performing  swiftly,  smoothly  and  accurately. 

Be  assured  of  correct  cutting  speed  with  a range 
of  10,000  to  30,000  R.P.M. — get  accurate  grind- 
ing to  limits  of  .0001  in. — eliminate  the  costly  need 
of  tearing  down  original  “set-ups”  Put  one  or 
more  of  the  DUMORE  grinder  family  in  your 
tool  room! 

W rite  today  for  complete  information  and  de- 
scriptive literature — let  your  dealer  demonstrate. 


WISCONSIN  ELECTRIC  COMPANY 

2745  Sixteenth  Street,  Racine,  Wisconsin 

DUMORFsQtINlERS 
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Do  Your  Wet  and  Dry  Grinding 
More  Economically 

“Abrasive”  Surface  Grinders  make  this  possible.  These  machines 
have  features  that  insure  low  cost,  fast  and  accurate  output.  They 
are  equally  efficient  on  wet  or  dry  grinding. 

One  reason  they  are  so  accurate  is  found  in  the  heavy  one-piece 
frame  casting.  This  is  50%  heavier  than  the  frames  of  others  and 
consequently  is  more  rigid  and  less  subject  to  vibration. 

Let  us  show  you  how  you  can  trim  the  cost  of  your  grinding  NOW. 

Abrasive  Machine  Tool  Co. 

F.  N.  MacLeod,  President  and  General  Manager 

East  Providence,  R.  I.,  U.  S.  A. 

FOREIGN  AGENCIES — Andersen.  Meyer  & Co.,  Ltd.,  of  China.  Shanghai.  China.  Aux 
Forges  de  Vulcain,  Paris.  France.  Burton,  Griffiths  & Co..  London.  England.  Ateliers 
Demoor.  Brussels.  Belgium.  Casamitjana  Hermanos.  Barcelona.  Spain.  J.  Lamber- 
cier  & Company.  Geneva.  Switzerland . Parke  & Lacy  Co.,  Ltd..  Sydney,  New  South 
Wales.  Selson  Engineering  Company.  Milano.  Italy.  Wilh.  Sonesson  dc  Company, 

Malmo,  Sweden.  A.  R.  Williams  Machinery  Company,  Toronto,  Canada. 


ABRASIVE. 


pwiiw«MHiiiiitiMtimtiMiiitiiniminiHiiimi«iiiiiiiiimiiiminiuiituiiiiiiinmuiiiiiinmntiiiiiimiiiiiinuinti.iiiiM 

BRYANT  CHUCKING  I 
GRINDER  COMPANY  1 

SPRINGFIELD,  VERMONT 


Builders  of  I 

i 

Hole  Grinders  | 

S 

Hole  and  Face  Grind-  | 

ers  I 

s 

5 

Deep  Hole  Grinders  I 


| Reg.  D.  S.  Pat.  Off. 

fcuniiiiimNnHiuiMMiiiiiuiiiiHiimiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHHiituiiiiiniimiiiiiiiiiiiiiimiiuiiitiiiiiiiHimniiiimiinmiM 
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| Industrial  Diamonds 
| Can  Be  Used  Economically 

= In  buying  industrial  diamonds  the  thing  that  should  interest  you 
I most  is  not  the  grade,  or  shape,  or  size  of  the  stone.  The  minimum 
| cost  per  operation  is  the  thing  that  you  should  know. 

| Full  details  will  be  sent  on  request.  Write  for  the  book  “Diamonds 
5 and  Diamond  Pointed  Too.s.’’  It  will  b<?  a valuable  addition  to  your 
5 information  library.  It  will  be  sent  with  any  information  you  re- 
| quire,  without  obligation  to  you. 

| Address  the  home  office  when  writing. 


i 


T-* 

HEEL  REEING  lOQL 

Importers  of 

Bortz  & Carbon  Diamonds 

Mnnufaeturgrt  of 
Diamond  Tools  for  Every  Mechanical  Purpose 
2129  PENOBSCOT  BUILDING,  DETROIT 

Eastern  Office:  52?  Fifth  Avt*..  New  York  City.  Cleveland  Office:  S4S  Enri- 
ii.  . *is  Bldg.  Western  tiffin*:  1105  Great  Northern  Bldg.,  30  Jackson  Bird.  W.. 
Chicago,  111.  Canadian  Branches : Windsor.  Out.,  St.  Catharines.  Ont.  Cable 

A.ldie-s.  •Wheeltruco*’  Detroit. 


;miiiiiiiiiiiiiiimiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitnimiimmummminuni 
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Desmond-Stephan  Mfg.  Co. 

Urbana,  Ohio 

REPRESENTATIVES: 

Canadian:  Desmond-Stephan  Mfg.  Co..  LUL, 
Hamilton,  Ontario 

Alfred  Herbert.  Ltd..  Conventry.  England.  Paris,  Milan, 
Yokohama 


Don’t  Scrap 


the  Dresser — Just  Turn  the  Nut ! 

By  a simple  device,  we  have  practically  multiplied 
by  six  the  life  of  the  ordinary  dresser.  Note  the  design  of  the 

Desmond — Hex  Grinding  Wheel  Dresser 

The  inner  side  of  the  jaws  of  the  dresser  have  been  channeled  to  receive  a 
removable  hardened  Hex  Nut.  in  which  are  drilled  six  holes.  There  holes  in 
the  nuts  act  as  bearings  for  the  spindle  carrying  the  cutters. 

Made  in  two  sizes — No.  1 for  use*  on  ordinary  wheels — and  No.  2 for  use  on 
large  and  coarse  wheels.  Either  size  yladly  sent  on  approval  upon  request. 
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The  Automobile  Shows  Proved 


Your  Need  for  the  “Detroit” 


The  manufacturers  of  automobiles,  trucks,  tractors  and  motor- 
cycles are  preparing  for  a record-breaking  year.  Millions  of 
cylindrical  ground  parts  will  be  demanded  and  time-limit  con- 
tracts will  be  the  rule.  In  order  to  get  your  share  of  this  good 
business  you  will  need  the 


DETROIT  No.  4 

Heavy  Duty  Centerless  Grinder 


The  “Detroit”  is  highly  efficient  on  all  manner  of  cylindrical 
parts  within  its  range. 

• 

For  regular  manufacturing  it  saves  seconds  per  piece  and  re- 
jections are  practically  nil.  This  means  much  in  these  times 
of  cost  conservation. 

It  is  equally  profitable  on  jobbing  or  contract  work  as  set-up 
time  is  a matter  of  minor  importance. 

Full  Detroit  facts  are  in  the  Bulletin 


Detroit  Machine  Tool  Company 

6523*45  St.  Antoine  St.,  Detroit,  Mich. 


HuiaiimiiiiaMiiiiinBaaiiiBinBBBmMiiiMwniiiiiiiwisinMniiiiiiiiiiinmiiMiBiniiiiiiiiiiiimiig 

QUALITY  I 

COUNTS  1 


BLOUNT  BALL  BEARING  MOTOR  GRINDERS 
ARE  BUILT  IN  7 SIZES 


i 

§ 

§ 

S 


-PRICES  are  LOW- 


J.  G.  BLOUNT  CO.,  EVERETT,  MASS,  g 

BlliiiiwiiminiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiniiiiiiiiiiiiiiniriiiiiimiHmiiHiHiimimiiiimmmHiiuiiiiimimiimiuiiiiiiUiiH.'i* 
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1 Bringing  Big  Business 
| to  the  Small  Shop 

! Equipment  is  the  factor  that  raises  or  lowers  the 
profit  curve  in  the  repair  shop  and  small  machine 
1 shop.  The  Connecticut  Universal  Grinding 
I Machine  brings  big  business.  It  has  a broad 
| range  for  a machine  of  its  size  and  lessens  operating 
1 time  and  labor  costs  by  permitting  cylindrical,  in- 
| ternal  and  face  grinding  with  a single  set-up  of 
i the  work. 


5 


§ 

i 

= 

a 

I 

3 


Let  us  show 
you  what  an 
easy  matter 
it  is  to  keep 
your  order 
books  filled. 


THE  MIDDLESEX  MACH.  CO.,  Division 

New  Haven  Sherardizing  Company 
868  Windsor  Street,  Hartford,  Connecticut,  U.  S.  A. 
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Eccentric  Strap  Castings 
10%  in.  x 8 Vs  in.  x 2Vs  in. 


No.  16  Blanchard  Grinder 
30  in.  Magnetic  Chuck 
Material  Cast  Iron 
Stock  per  side,  !4  in. 


Limits,  + .000  in.  — .002  in. 
No.  of  Sides,  2. 

Production  rate,  per  hour,  16 
pieces  (32  surfaces) 


GROUND  FROM  THE  ROUGH 


THE  BLANCHARD  GRINDER 

The  castings  shown  have  from  3/32  in.  to  % in. 
stock  to  be  removed  from  each  of  the  two  sides. 
They  are  placed  upon  the  powerful  magnetic  chuck 
of  the  number  sixteen  Blanchard  Grinder  and 
ground  from  the  rough  casting — just  as  they  come 
from  the  foundry. 

Not  only  does  this  machine  produce  in  one  opera- 
tion two  accurately  flat  surfaces  from  which  all 
subsequent  operations  are  located,  but  the  production 
is  better  than  obtainable  by  other  methods  of  ma- 
chining. 

Examine  those  production  figures!  Can  you  beat  them 
in  your  shop? 

“A  BETTER  PRODUCT  FOR  LESS  MONEY.” 

You  have  plane  surface  jobs  which  should  cost  leas 

Send  us  blue  prints  of  them. 


THE  BLANCHARD  MACHINE  COMPANY 

64  State  Street  Cambridge,  Mass.,  U.  S.  A. 

REPRESENTATIVES:  UNITED  STATES:  Henry  Premiss  A Co..  Inc..  Moteh  A Mcrryweather  Co  . Marshall 
& Huschart  Machinery  Co..  W.  E.  Shipley  Machinery  Co..  Kemp  Machinery  Co..  Robinson,  Cary  & Sands 
Co..  Pacific  Tool  & Supply  Co..  The  Hendrie  & Bolthoff  Manufacturing:  & Supply  Company.  CANADA: 
Williams  & Wilson.  Ltd..  F.  F.  Barber  Machinery  Co..  GREAT  BRITAIN:  C.  W.  Burton.  Griffiths  & Co. 
FRANCE:  Aux  Forces  de  Vulcain.  ITALY,  SWITZERLAND,  BELGIUM.  SPAIN  and  PORTUGAL:  Allied 
Machinery  Co.  of  America.  SWEDEN:  A.  B.  Rylander  A Asplund. 


Blanchard 
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1 Handy ' 

Tool  Grinder 

The  100  Ransom  Ball  Bear- 
ing Grinder  occupies  little 
apace,  can  be  placed  in  any 
convenient  place,  requires 
little  attention,  and  auto- 
matically stops  when  not  in 
use. 

The  grinder  is  started  by 
stepping  on  either  of  the  two 
pedals  located  at  the  base  of  5 
the  machine  in  the  most  con- 
venient position  for  the  op- 
erator. When  the  foot  pres- 
sure is  released  it  automatic- 
ally stops.  There  can  be  no 
forgetting  to  stop  the  ma- 
chine. Enclosed  cast  iron 
guards,  as  illustrated,  are 
regularly  furnished  Write 
for  specifications.  T 

Ransom  Mfg.  Co. 

I Oshkosh.  Wts. 

SiiuMiimmtiiiiiiiiifiiiiiintiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiinHiiimtHnAiiiiniiiiiiiiiiiiiiiiiiiiaiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiai 

When  You  Think  of  a Disc  Grinder , 
Think  of  a 

GARDNER 


iiiiiiimiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiimiiiimiiiiiiimiiiiiiiiiiiiimiiiiiiuiiimimnnnni 

Precision  Grinders  Speed  Production 

Write  for  Catalog. 

Wilmarth  & Morman  Company 

Master  Grinder  Mahers. 

1187  Monroe  Avenue,  N.  W • 

Grand  Rapids,  Michigan. 

Drill  Grinders— Universal  Grinders 
Surface  Grinders 




The  recently  designed  Badger  Grinder,  incorporating  many  prac- 
tical ideas  which  are  the  result  of  years  of  experience,  places 
the  disc  grinder  on  the  list  of  necessary  machine  tools. 

Disc  Grinder  Information  gladly  famished. 

Badger  Tool  Co.,  Beloit,  Wis.,  U.  S.  A. 

B.  B.  Gardner,  Pres.  “Disc  Grinder  Service**:  R.  D.  Gardner.  Tnsa 

swiiitiiiwiftitiinwiinniirmmitiiHintirdinwtini>miititimimimnttwniimniitmiminittniHwiitnnnm— anam— i 
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| Grinding  A|  Polishing 

| Machinery  <5®  Machinery 


i Gardner  Machine  Co.,  Beloit,  Wis.,  U.  S.  A.  I 
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it,  Wis.,  U.  S.  A.  1 


DIAMOND 


• CO.,Prov«hceRI 


1 Knee  Type 
| Ring  Wheel 


GRINDER 


For  Flat 
, Surfaces 


I" 

enrammini 


The  GRAHAM  MFG.  CO.,  Providence,  R.I.  I 

S 
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FTNA  Swa*in* 

“ * 1 Machines 

| We  build  Swaging  Machines  in  capacities  from 
| j4  to  4J/2  inches.  fVrite  for  llie  descriptive  matter. 

I THE  ETNA  MACHINE  CO.,  Toledo,  Ohio 
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Eliminate  Waste — With  Modem  Equipment 


Who's 
Getting  the 
Piston  Pin 
Business ? 


Vitrified  Wheels 


have  been  giving  a noticeably  superior  grinding 
service.  We  started  out  in  1870  to  make  a better 
grinding  wheel  and  have  since  been  making  im- 
provements wherever  possible. 

Vitrified  Wheels  cut  fast.  Our  bonding  process 
assures  this.  They  remain  cool  under  all  condi- 
tions and  glazing  is  minimized,  due  to  their  porosity. 
Let  us  know  your  grinding  requirements  and  we 
will  suggest  a Vitrified  Wheel  that  will  give  you  a 
better  service. 


The  finishing  of 
piston  pins  is  fast 
falling  into  the 
hands  of  wide- 
awake shops  using 
the  up-to-date  cen- 
tering m e t h o d — 
more  particularly 
the  shops  operat- 
ing the 


Vitrified  Wheel  Company 

Westfield,  Mass. 


Greater  Long  Run  Economy 
in  STERLING  Wheels 


Precision  Centerless 
Cylindrical  Grinder 


On  the  piston  pin  shown  above,  the  Sanford  takes  3 cuts, 
at  a rate  of  300  per  hour — and  each  pin  must  pass  an  ampli- 
fying gauge  test,  not  only  for  size  but  roundness.  Many 
piston  pin  makers  hold  to  .00023  in.  limits  with  this  machine. 


THIS  is  due  to  their  superior  cutting 
power. 

For  35  years  and  more,  Sterling  Wheels  have 
demonstrated  their  fast  and  cool  cutting  to 
a steadily  increasing  list  of  users. 


If.  the  1921 
machine  for 
finishing  pis- 
tons. tappets , 
hearing,  bush- 
ings. any  cyl- 
indrical parts 
up  to 
6 x 20  in. 

Easy  set-ups 
make  If  ideal 
lor  jobbiny 
shops. 


Made  in  various  sizes  and 
shapes , and  a grain  and  grade 
to  meet  your  needs. 


1 The  Sterling  Grinding  Wheel  Co.  1 

| Broad  Avenue,  Tiffin,  Ohio  | 

1 Distributor*:  Chicago  Office:  I 

i L.  Best  Co.,  28-30  West  Broadway  30-32  X.  Clinton  St.  § 

| New  York  Chicago,  III.  | 

SmimmiiiumiiiimiimiminmniimmnimmiimiiimiuimmmmiiniimiimimiimiiiiiimmiiiiiiimiiiimimiiuiiiimiimiiiiH 


Send  for  Bulletin  **A 1 


The  F.  C.  Sanford  Mfg.  Co. 

Bridgeport,  Conn. 
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20-in.  Back  Geared  Upright  Power  Drill  | 

This  Dnll  is  designed  in  every  respect  to  do  accurate  and  efficient  work.  5 
It  has  eight  speeds  and  three  power  feeds,  also  hand  and  lever  feeds.  Can  5 
be  instantly  changed  from  plain  to  back  geared  drive  without  using  wrench  S 
by  disengaging  knurled  knob  in  the  top  gear  and  throwing  in  back  gears  by  = 
means  of  hand  lever.  A locking  screw  is  also  provided  to  hold  this  in  place,  s 


SPECIFICATIONS 

Height  of  Drill 74  in. 

V/2  inch  hole  to  Centre 20  in. 

Circle.  Greatest  distance  lie- 
tween  Base  and  Spindle.  41^  in. 

Greatest  distance  between 
Table  and  Spindle 25 in. 

Diameter  of  Table lS'/>  in. 


Size  of  Tight  and  Loose  2 

Pulley 8 x 3 in.  S 

Speed  of  Drive  Pulleys. 300  R.P.M.  2 
Smallest  Diameter  of  Cone  2 

Pulley 4 in.  = 

Largest  Diameter  of  Cone  Ej 

Pplley 9 in.  = 

Depth  of  Cone  Pulley  Steps. in.  js 


Buffalo  Forge  Company  ( 

Buffalo,  N.  Y.,  U.  S.  A.  . | 

E Blowers,  Forges,  Drills,  Exhausters,  Punches  and  Shears,  Heating  and  Ventilating  Apparatus  S 

^limimnimniiHiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiim 


'iU  RISER 
TURRET 


= It  Is  adaptable  to  a wide  range  of 
I work.  Each  spindle  carries  a different 
| tool.  All  register  in  the  same  position. 

5 Simple  and  easy  to  operate,  increases 
i output,  reduces  exist,  insures  quality 
i In  use  all  over  the  civilized  world. 

| Ask  for  Bulletin 

| We  also  manufacture  the 

| Quint  T urret 

| Turner  Machine  Company 

| Danbury,  Conn. 

1 FOREIGN  REPRESENTATIVES : Burton. 

2 Griffiths  & Co.,  Ltd.,  64-70  Vauxhall  Bridge 
5 Road.  London,  for  Great  Britain,  and  Allied 
= Machinery  Compahy  of  America  with  offices  In 
2 France,  Belgium,  Switzerland.  Italy,  Spain. 

| Portugal. 

^snminiiitiiuniTtwmiiittitiniiiiimnmiiiiimiiniiiniiiimnnuimiiiiiiiiinnmiiiiiiniiimiiiiuiiiiiii 
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f The  Mueller  Machine  Tool  Co. 

| . Cincinnati,  Ohio 

| Radial  Drills  and  Lathes 

Write  or  particulars  | 

ftntimniiHiiiiiitiiuiiiiiimrwinMiiiiiuirfiiiiiiimmiiimHmuimiiiiiiiiiiimmiiiuimiumtnimuinnimii 
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| Replace  5 
| “old-timers”  with 
3 Morris  Radials 

| and  you’ll  probably  find  that 
1 the  three  up-to-date  Morris 
§ Radials  will  do  much  more 
s work  than  the  five  obsolete 
| tools — using  less  space, 
| power,  supervision  and  labor. 

1 Make  u*  prove  It — 

I No to**  tho  time/ 

| The  Morris 
I Machine  Tool 
| Company 

| Cincinnati,  Ohip 

= N i lea- Bement-Pond  Co.. 

§ Ill  Broadway.  N.  Y. 
PtiiiiiiiiiiiimiiiiiiiiiiiHiiiiimiiiiiiiiiiiiiiiimiiiimi 
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High  Speed  Ball  Bearing 
Sensitive  Drills  and 
Heavy  Duty  Radials 


Advanced  design  and  high  grade  construction  make  them  the  lacteal 
tools  to  use  lor  efficient,  low  cost  production.  Investigate. 

The  Fosdick  Machine  Tool  Company 
Cincinnati,  Ohio,  U.  S.  A. 
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Highest  Efficiency — Utmost  Economy  I § 

■ !■■■■■  a 

“Hole  Hoc”  Multiple  Drillers  and  Borers  increase  the  2 | 

output  and  reduce  production  costs.  Save  in  every  direc-  g s 

tion.  Increase  the  capacity  of  your  plant  by  using  5 § 

“Hole  Hogs”  instead  of  building  an  addition.  Tell  us  2 2 

your  needs.  I g 

MOLINE  TOOL  COMPANY,  Moline,  Illinois  I | 

ifmiiiiiiimiviiiiiitiiiiiiiiiiiiiiiiiiiiiiiimmiiiiiimtiimiiiitiiiiiiiiiiiiiitiiiiiiitiiiiitiiiiiiiiiiiitiniiiiifiKiiitiitHiiiiiiiiiiB  5 
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MINSTER  HI-DUTY  DRILLING 
MACHINES 

BUILT  IN  FOUR  DIFFERENT  SIZES 

Write  for  Bulletin  No.  30 

MINSTER  MACHINE  CO. 


MINSTER,  OHIO,  U.  S.  A. 
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Competition  Is  Enforcing  the  Use 
of  Mechanically  Correct  Equipment 


t 


The  methods  of  yesterday  are  not  to  he  thought  of  today 
if  you  are  to  continue  in  business  without  loss. 


A big  percentage  of  your  machining  time  is  devoted  to  hole 
drilling  and  producing  costs  are  raised  or  lowered  accord- 
ing to  the  methods  you  employ. 

Leland-Gifford  Sensitive  Drilling  Machines  give  you 
more  holes  per  hour.  They  will  drill  at  spindle  speeds 
anywhere  from  3,000  to  10,000  r.p.m.  and  will  maintain 
any  of  these  speeds  practically  indefinitely. 

There  are  unlimited  production  possibilities  in  these  machines. 
Ask  us  to  forward  details. 


Leland-Gifford  Co. 

Worcester,  Mass.,  U.  S.  A. 


CfimiuuiiuuiiiiiiiiiiiiuiiiiiiiuiuiumiiiiiiiimiuiiiiiiiitimmiiiiiiiiimiiiiimiiimiiimiiiimiiiiiiiiiMiiiiiiiiii 


Here’s  the  King 
of  H ole- Makers! 


Silver 

Radial 


Over  65  vearw  of  experience  have  jrone  into 
this  machine,  the  peer  of  them  all.  regard- 
less  of  purchase  price. 

COLUMN  has  extra  wide  bearings  at  top, 
bottom  and  center.  Heavy  ribs  give  un- 
usual rigidity. 

BOLT  to  which  arm  clamping  lever  is 
attached  not  only  acts  as  a limit  screw  to 
prevent  sagging,  and  a binder,  but  pre- 
vents starting  elevating  screw  while  arm  i* 
clamped  to  column. 

AUXILIARY  DRIVE  between  pulley  and 
cone  shafts  keeps  cone  gears  running  very 
slowly  in  changing  gears — no  shock. 

Catalog  tails  tha  full  story— Sand  for  it 

The  Silver  Mfg.  Company 

Box  360 — Salem,  Ohio 
Establishad  1864 
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No  Time  Out  for  Attention 


i 
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Continuous  Service  means 
Continuous  Profit. 

This  high  production 
Self-Oiling  All  Geared 
Drill  and  Tapper  will  in- 
crease your  shop’s  pro- 
ductive capacity. 

All  important  gears  and 
all  bearings  (aside  from 
spindle  sleeves)  are  con- 
tinuously oiled  automat- 
ically. 

8 Geared  Speeds:  10 
Geared  Feeds;  Instant 
Change ; No  Cone 
Belts. 


Capacity:  'A  in.  to 
2 in.  high  - speed 
drills. 


Built  for  rapid  pro- 
duction and  heavy- 
duty  work.  Let  us 
prove  to  you  that 
it  is  unequaled  in 
production  and  in 
cost  cutting. 


Have  you  looked 
over  Catalog  A T 


| Barnes  Drill  Go.,  Inc.,  1907  | 

| 830  Chestnut  St.,  Rockford,  III.,  U.  S.  A.  j 

1 AGENTS  FOR  GREAT  BRITAIN:  Burton.  Grlffltl.s  & Co..  Ltd..  Lor  don.  E.  C.  g 
= FRANCE:  R.  S.  Stokvls  A Fils.  Carls.  JAPAN:  Roku  Rnku  Sholon,  Tokyo.  S 
| ITALY:  Alfred  Herbert.  Ltd..  Milan.  NEW  SOt'TH  WALES.  R.  L.  Serutton  3 
§ A < o.,  Sydney.  BELGIUM:  G.  A K.  Llmbourg.  Frercs,  Brussels.  SPAIN  and  a 

2 PORTUGAL:  American  Machinery  Corporation.  S.  A.  E.,  Madrid.  SUidlcato  de  9 

5 Marqulnaria  American!,  Bilbao.  1 
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Business  Today 
Needs 

Hoefer  Heads 

At  no  time  in  the  history  of  Hoefer 
Auxiliary  Head  achievement  has 
the  need  for  Hoefer  Heads  been 
more  real. 

At  no  time  have  the  economies 
effected  by  their  use  been  more 
valued. 

Hoefer  Heads  present  to  industry 
a welcome  way  to  save  money  at 
a time  when  savings  count.  By 
drilling  many  holes  in  the  time 
commonly  required  to  drill  one, 
the  user  of  Hoefer  Heads  piles  up 
a good  margin  of  profit  on  the  . oh. 
Adopt  the  Hoefer  method  and  the 
savings  you  make  on  your  drilling 
will  go  a long  way  toward  setting 
you  on  the  road  of  better  business. 

PIN  IT  DOWN  TO 
YOUR  PROBLEM 

That’s  the  best  way  to  get  a clear 
idea  of  exactly  what  Hoefer  Heads 
will  save  for  you. 

Sand  ua  blueprints  of  the  work  you  are 
doing  and  let  ua  give  you  a pacific  econ- 
omy facta,  applied  to  your  own  particu- 
lar needs. 


tzJferER 

MFC.  CO. 

Freeport,  111. 
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means 

freedom 

from 

chatter 


Fig.  1.  End  Elevation 
“Showing  down-pull” 


| BRADFORD 

Geared  Head  Lathe 

1 By  the  famous  “down-pull”  principle  it  applies 
power  to  spindle  through  a chain  belt,  thus  binding 
| the  head  to  the  bed,  removes  that  last  trace  of 
| chatter  which  many  machinists  claimed  was  in- 

| evitable  because  of  the  “up  lifr”  of  the  tool.  The 

1 convenient  control  gives  the  operator  the  best  pos- 
! sible  chance  to  pile  up  big  production. 

| Write  for  Bulletin  25 

j THE  BRADFORD  MACHINE  TOOL  CO. 

i Cincinnati,  Ohio,,  U.  S.  A. 

?,itiHiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiimiiHiiiiiiiiiiiiiiiiiimmimimiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiuiiiiitiiiiiiiiiiiiiiiitiiitiiiiiiiuul 


Do  Your  Uniform  Accurate 
Tapping  on 
the  “Tuttle” 


5 This  machine  mH«  the  need  for 
3 groat  accuracy  an<l  uniformity  of 
3 tapping  tip  t<>  'i  inch  in  diameter. 

1 It  will  tup  h-  !<  >•  >tiunre  with  the 
3 work  and  can  *»•  set  to  tap  anv  depth  and  automatic- 
5 ally  release  thus  preventing  tin-  breaking  of  tap*. 
5 The  east  ami  rapidity  of  manipulation  result*  in 
3 larger  output  of  uniform  work. 

| ' Tap  It  On  The  “Tuttle1 

5 Made  in  two  styles  for  hand  lever  and  foot  lever 
3 operation. 

2 Send  for  Illustrated  Circular  giving  all  detail*. 

| Evans  Stamping  & 

| Plating  Company 

Taunton.  Mass. 


SrmiiimiiiHiiiimimmmimiitiiiimiiimiiimtiimiiuniitniumitnnnit 


CHAMPION 

QUALITY 

ACCURACY 

PRICE 

LATHES 

13.16-17-19  in.  Swine 
Champion  Tool  Works 


ginunntnniiiiiitiiiiiimiiiiiniiiiiKiiiiiiiiiiiiiiuiunmtiiiiiiiuiiiuiiituiniiiiiiiiinimiiJiiiiiuniiniin 

| Fits  Any  Spindle — 

| Drills  Any  Pattern 


tJAe 


it  to  12  HOLES, 
i Production. 


Built  for  fast 


Nelson  Blancb  Mfg.  Co. 

Detroit,  Mich. 


ILL  HEAD 


N.  Y.  Office: 

Room  653 — -50  Church  St. 
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Here’s  the  Kind  of  Arithmetic 
for  which  “Libby”  is  Famous ! 


Reducing  64  cents  to  11  cents  in  the  Oil  Field 


Behind  the  vast  American  industry  that  pro- 
duces much  of  the  world’s  oil  supply  is  another 
vast  industry — it’s  that  of  oil  well  supply  and 
repair.  That  Libby  Lathes  are  setting  a new 
standard  of  efficiency  in  this  as  in  scores  of  other 
fields,  is  made  plain  by  the  story  of  “Libby” 
service  on  the  Houston,  (Texas) 
plant  of  the  Lucey  Mfg.  Corp. 

Among  the  oil  well  supplies  pro- 
duced in  quantity  by  this  firm, 
are  what  they  call  Suction  Flanges 
per  sketch  on  this  page. 


Prior  to  installing  "Libby”  ■'v. 

Lathes,  the  labor  alone  for  _L 
machining  these  parts  cost 
them  64c.  each.  On  the 
"Libby”  Lathe  the  labor 
cost  is  11c.  each,  a saving  of  $21.20  per  da; 
labor  or  $53.00  per  day  on  labor  and  overhead. 


The  investment  is  more  than  twice  paid  for  in 
savings  in  one  year,  while  the  "Libby”  is  still  good 
for  many  years’  service. 

Much  to  your  surprise,  you’ll  find  the  “Libby” 
paying  big  dividends  on  comparatively  small  runs  in 
small  shops  as  well  as  in  year-round  production  of 
one  item. 

In  the  largest  automotive,  railroad, 
electric  motor  plants  and  scores  of 
other  representative  industries,  this 
lathe  has  been  a big  factor  in  getting 
costs  down  to  a “deflation” 
level. 


You’ll  be  interested  in  the 
details  behind  the  perform- 
ance of  this  glutton  for 
hard  work.  A "Libby" 
production  estimate  will 
cost  you  nothing,  and  will  help  you  check  up  the 
efficiency  of  your  present  equipment.  Write  today. 


iinmiti 

International  Machine  Tool  Co.,  Indianapolis,  Ind. 

DOMESTIC  AOENTS : — Autnen  Machinery  Co.,  Baltimore.  Md.:  Blackman-HIII-McKee  Machinery  Co.  St.  Louts,  Mo.* 
Brown  A Zortman  Machinery  Co . Pittsburgh.  Pa  ; Eerie*  A Smith  Co.,  San  Francisco.  Calif  . Eccles  A Smith  Co..  Log  Angeles, 
calif  ; Eccles  A Smith  Co  . Portland.  Ore  ; Eccles  A Smith  Co  , Seattle.  Wash.;  K L Easley  Machinery  Co..  Chicago.  I : 

K L Easley  Machinery  Co..  Moline.  Ill  . E.  L Easley  Machinery  Co..  Milwaukee.  WIs.;  Hill.  Clarke  A Co..  Boston.  Maas  ; 
Northern  Machinery  Co  Minneapolis.  Minn  ; Seifrent-Woodrufl  Co..  Cincinnati.  Ohio:  Sclfreat- Wood  ruff  Co  . Dayton.  Ohio.; 
Strong.  Carlisle  A Hammond  Co..  Detroit.  Mich.;  Strong.  Carlisle  A Hammond  Co  . Cleveland.  Ohio;  Syracuse  Supply  Co.. 
Syracuse.  N.  Y ; Syracuse  Supply  Co..  Buffalo.  X Y.;  Syracuse  Supply  Co..  Rochester.  N.  Y ; Vandyck  Churchill  Co..  New 
York.  X.  Y.;  Vandyck  Churchill  Co.,  New  Haven,  Conn  . Vandyck  Churchill  Co.,  Philadelphia.  Pa. 
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A condensed  machining  department 


You  can  do  a goodly  portion  of  your  small  and  medium 
drilling,  milling,  grinding,  etc.,  on  the  Hjorth  Precision 
Bench  Lathe  and  thus  economize  by  preventing  the  tie-up 
of  large  machines  with  small  jobs. 

Its  various  attachments  broaden  its  range  far  beyond 


that  of  the  ordinary  precision  bench  lathe  and  are  quickly 
and  easily  attached. 

All  the  bearings  of  this  lathe  and  its.  attachments  are 
scraped  to  a master  standard  gauge,'  so  that  each  attach- 
ment fits  accurately. 


Let  hi  s/ww  you  how  ably  and  economically 
this  lathe  will  handle  many  of  your  machining  operations. 


HJORTH  Precision  Bench  Lathe 


Some  of  its 
Valuable 
Features 

Automatic  Chuck 
Closer  quickly  oper- 
ates the  collet  that 
holds  the  stock  Com- 
bination Screw  and 
Lever  Tail  Stock  en- 
ables operator  to  in- 
stantly change  from 
one  to  the  other. 

End  Thrust  of  Spindle 
is  so  located  that  it 
takes  all  strain. 


Hjorth  Lathe  & Tool  Co. 


Genera  I Offices:  27  School  St.,  Boston,  Mass. 
Works:  Woburn,  Mass. 


Patented  T Rest  has 
binder  down  low  out 
of  the  way  of  the 
hand  tool. 


glllUUHtMiitiiinmimmiiiiiiiimiiiiiiimiiiiiiiiHiiimiiiiiMiiiiiiiiiiiiitmiiiiimiiiiiiiiimiimiiiiiuiiiiiiHiimiiiiiiiiiiiiiiiiiiiiiiiiir 

THE  JOHNSTON  LATHE 


| The  lathe  designed  for  machine  shops,  garages,  Manual  | 
| Training  Schools,  and  the  home.  Actual  swing  9l/2  in.,  be-  I 
| tween  centers  17'/2  in.,  hole  in  spindle  H in.  Send  for  more  | 
| information.  I 

{ MONITOR  LATHE  WORKS,  Arlington,  N.  J.,  U.  S A 1 
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1 Where  Can  You  Buy  Its  Equal  for  $450?  | 


Carroll  & Jamieson 

14 -Inch.  Quick-Change.  Double  Back 
Gear  Lathe.  A lathe  with  up-to-date 
features  which  place  It  in  the  class 
with  lathes  costing  far  moro.  32 
changes  of  fords  and  thread.  9 spindle 
speeds  from  3 step  cone,  actual  swing 
15%  in. 

Get  the  Catalog  today 


| The  Carroll  & Jamieson  Machine  Tool  Co. 

Davis  Ave.,  Ba.avia.  Ohio 


hiiiniimmiiiiiiiiiiiiiimiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiuimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiniiiiiimimiminmniMHiiiiuiuiiiiniiim.tim,^ 


Expensive  Equipment  Boosts  Producing  Costs 


Overhead  and  supervision  add  to  the  cost  of  every  piece  you 
produce  in  your  lathe  department.  The  Potter  Precision 
Bench  Lathe  is  inexpensive  to  install,  extremely  easy  to 
operate  and  insures  close  accuracy. 

In  both  tool  room  and  manufacturing  department  its  perXonnanoe 

makes  for  greater  profit. 

Let  us  show  you  how  the 
“Potter”  lowers  producing  costs. 


S*  A* Potter  Too! 
& Machine  Works 

75  Eut  130th  St. 
New  York  City 
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WALC  OTT 


A High  Grade  Lathe  at  a Low  Price 


A Widm 


of  Sizot 
14  in. 

16  in. 

18  in. 

20  in. 
26  in. 
20  in. 


WALCOTT 

LATHE 

COMPANY 

Jaeluon,  Mich. 


Determination 

If  YOU  are  actually  in  need 
NOW  of  additional  equipment 
nothing  is  to  be  gained  by  defer  - 
ring  purchases  in  the  hope  of 
lower  prices.  The  immediate 
installation  will  EARN  far 
more  than  any  possible  reduc- 
tion that  ever  can  be  expected. 


Rivett  No.  504.  Plain  Precision  Bench  Lathe 

Swing  8 in.  Distance  between  centers  18  in.  Length  of  bed 
36  in.  Split  chuck  capacity  $$  in.  diameter.  Net  weight  with 
standard  equipment  225  pounds. 

Present  Price,  $220.  1915  Price,  $222. 

DETERMINATION' — According  to  Webster’s  Col- 
legiate Dictionary  “That  quality  of  mind  which  reaches 
definite  conclusions.” 


RIVETT  LATHE  AND  GRINDER  COMPANY 

Buildmrt  of  High  Grado  Precision  Tools 

BRIGHTON  DISTRICT  OF  BOSTON,  MASSACHUSETTS 
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Write  For  This  Book. 

It  Contains  Useful  Infor'- 
mation  For  The  Production 
Engineer 


The  Lathe 

AXJKfi&K 


Fitchburg  Machine  Works 
rrrciuuBO,  M&MACiratrm.  o.  *.  a. 


Rtchburs  Machine  Works 

FUCHBURfj,  MASS. 

US.  A. 


jainiuiintiiiuiimuiniiiiiiimiiiiiiiMiiiimiiiiimiiiiiMiiimiiiiimiiimimiiiuimiiiiiiiMiiiiiiiiiiiiiiiiiimiiiimimiiiimiimuiiiA 


1 YOU  can  use  this  machine  for  recessing  watch  plates,  die 
| work,  rifle  and  typewriter  parts,  cams,  etc.,  where  accurate 
| duplication  of  form  is  essential. 

i THE  WADE  AMERICAN  TOOL  COMPANY 

49-59  River  St.,  Waltham  54,  Mass. 
SiiiiiiiiiiiiiiiiiiiiiHiiiiimiiiiiimiiiiiiimiiiiiiiiimiiiiiimiiiiiiiiitiiiimiiiiiiiiiiiHiiiiiiiiiiifuiiiiiiiiiiimiiiiimtiiiiamiininiiim 
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I BENCH 


PROFILER  I 


iiiiiiiiiiiititiiiiiiiiiiiiniiimiiiiiitiiiniiiiiiiiiitiniiitmiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiniiiMMni 


You  Can  Profit  By  Its  Use 


The  Ames  Beiu-h  Lathe  is  savin?  money 
in  numerous  plants  on  small  aud  medium 
sited  work.  With  our  interchangeable  at- 
tachments you  can  do  turning,  drilling, 
grinding,  milling  and  thread  cutting  with 
unexcelled  accuracy  and  economy  Write 
for  our  literature. 
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(psiniiiniiinuiunnmiimmiiinmuiuuiiuuiiuiiiiuiuiuii 


Elgin  Lathe  Attachments 


For  Many  Classes 
of  Fine  TV ork 

The  wide  range  of  attachments  which  are 
made  with  the  Elgin  Precision  Lathe* 
make  in»>iblr  the  greatest  variety  of  fine 
tool  and  experimental  work-  The  milli  -g 
head  shown  is  hut  one  of  many  Elgin 
Attachments.  It  is  adapt- 
able to  all  customary 
miller  operations  and  is 
of  a quality  and  ac- 
curacy in  keeping  with 
the  Elgin  Bench  Lathe. 

Vend  for 

complete  cataloffue. 

Elgin  Tool 
Works 
Elgin,  111. 
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I “Oliver”  Engine  Lathes  *f 

I 1 0 — 1 2 — 1 6 — 1 8 — 26—30-Inch  | 

Ripid  Production  Lathes  i 

Multi-cut  Lathes  | 

Oliver  Machinery  Co.  | 

Grand  Rapids,  Mich.,  U.  S.  A.  | 

StiiiiiiitiitiiiiittiiiiiiiiiiiiiiiiiinitiiiiKiiniiiitiiiiiiiiiiiiii 


| Sidney  Service  Always 

| Lathes  designed  and  built  to  give  the  right  kind  of 
| service. 

| Lathes  sold  with  advice.  Particulars  on  request. 

| The  Sidney  Machine  Tool  Co. 

1 Sidney,  Ohio,  U.  S.  A. 

^iiinmniiiiiiiiiiiiitiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiinmmiiTiniirTTTmniininifminimiiiiimiinmninnninmimiimnuiiium 


Production  HAMILTON  ^TooIm"*  I 

Hamilton  Lathes,  built  in  a wide  range  of  sizes  and  1 

styles,  reach  the  peak  of  modern  precision — plus — pro-  | 

duction.  Their  economy,  viewed  from  any  angle,  makes  | 

It  advisable  lor  you  to  get  complete  description  at  once.  | 

THE  HAMILTON  MACHINE  TOOL  CO. 

Hamilton,  Ohio,  U.  S.  A.  | 

SiitmmiiiiimiiiiiiiiiimiiiimmimimitmmiiitiimmiiiiiiimiiiiimiiiiiiMiiimmMmimimiiiiiiHimiiiiimmmiimiimimiimiR 
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REDUCED  PRICES 


SOUTH  BEND  LATHES 

Standard  Quick 
Change  Change 
Gear  Gear 

$176  00  $216.06 

228  00  273.00 

304  00  354  00 

376  00  431.00 

452  00  512.00 


Site  of 
Lathe 

9 in.  x 3 ft.  Lathe 
II  In.  \ 4 ft.  Lathe 
13  in.  x 5 ft.  Lathe 

15  In.  x 6 ft.  l.athe 

16  in.  x 8 ft.  Lathe 


also  IN  in..  21  in.  and  24  in.  swing 
§ SOUTH  BEND  LATHE  WORKS.  422  Madison  Street.  South  Bend.  Ind. 
Piiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiitiitiiitiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiii«iiiiinit*iiitiiiuifHiiiiiiiiiitiiitniMniinii«nMf>iiniiiii 
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MILLHOLLAND 


This  photograph  shows  an  example  of 
a cross-boring  operation  on  pistons, 
done  on  a No.  4.  Milihoiland  Turret 
Lathe. 

The  fixture  for  holding  these  pistons 
is  heavy  and  somewhat  out  of  balance. 
The  successful  completion  of  such  a 
job  calls  for  a great  measure  of  rigidity 
on  the  part  of  the  spindle. 

The  large  pilot  provided  on  the 
spindle  nose  of  Miilholiand  Turret 
Lathes  for  supporting  this  kind  of 
fixture  gives  them  preference  in  this 
class  of  work  among  those  who  know 
machine  tools. 

MILLHOLLAND  MACHINE 
COMPANY 

1102  West  23rd  Street,  Indianapolis,  Indiana 

We  will  gladly  prepare  a production  eetimate 
on  any  fob  in  your  plant,  and  discuss  its 
applicability  to  Miilholiand  Turret  Lathee. 
Send  blueprinte  or  sample  with  machining 
inetructione. 


iiiimmmimiimiimmiiiimmimmmniiiinmnninmuiiuniinnuminuiinnumuiiiiiuiiiimiinimimiiiiniiitiinnitiii^ 

H.  B.  Underwood  I 


Corp.  Est 


1870 


Engine*  Repaired 
,verywhere 


The  men  in  our  Engine  Repair  Department  have 
seen  every  manner  and  type  of  breakdown. 
The  methods  and  tools  they  have  employed  to 
repair  them  are  available  lor  your  use. 

Note  well  the  name  “Underwood" — have  it  in 
mind  the  next  time  you  have  an  emergency  job. 

“Helpful  Hints"  free  for  the  asking. 


PHILADELPHIA,  PA. 


Fssuiuimuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiititi.imiuiiiiiiiiiiiuiiiuiiiiiiiiiiiiiiiifiimniiiiiiiiiuiiiiiiiuuiuiuiiiiiiiiiintiiumiiuiii 
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| The  Seneca  Falls  “Star”  Lathe  Agents  | 

5 Ogden  R.  Adams,  Rochester.  N.  Y. : Ogden  R.  Adams,  Buffalo.  N.  Y. ; Black*  § 
§ man-lIill-McKcc  Co.,  St.  Louis,  Mo. ; Cameron  & Barkley  Co..  Jacksonville,  g 
2 Fla.;  Cughlin-Kirkby  Machinery  & Supply  Co.,  Toledo,  Ohio;  Eccles  & Smith  g 
2 Co.,  San  Francisco.  Calif.;  The  English  Tool  £ Supply  Co.,  Kansas  City,  Mo.;  S 
5 E.  L.  Esslty  Machinery  Co.,  Chicago,  111.;  The  Uendrle  & Bolthoff  Mfg.  A 
§ Supply  Co..  Denver,  Cnlo.;  The  Lynd-Faniuhar  Co.,  Boston,  Mass.;  F.  E. 

| Sjtterleo  Co.,  Minneapolis,  Minn.;  The  Ferine  Machinery  to.,  Seattle,  Wash.; 

£ F.  C.  Richmond  Machinery  Co.,  Salt  Lake  City,  Utah;  The  Sherritt  A Stoer 
| Co.,  Philadelphia,  Pa.;  Smith- Booth-Usher  Co.,  Los  Angeles,  Calif.;  The  Gang 
§ Machinery  Co.,  Cincinnati,  Ohio;  The  Brownell  Machinery  Co.,  Providence. 

| B.  I. J Somers,  Fitler  & Todd,  Pittsburgh.  Pa.;  Standard  Machinery  Co..  New 
| Haven,  Conn.;  Strong.  Carlisle  & Hammond  Co..  Cleveland,  Ohio;  Strong.  Car- 
2 lisle  & Hammond  Co.,  Detroit,  Mich.;  The  Swift  Machinery  Co..  45  W.  18th 
§ St.,  New  York  City;  The  Carey  Machinery  & Supply  Co.,  Baltimore.  Md. ; The 
5 Gulf  Machinery  & 8hip  Supply  Co.,  Galveston,  Texas;  The  H.  A,  Smith  Mm- 
2 Jiinery  Co.,  Syracuse.  N.  Y.;  The  E.  A.  Kinsey  Co..  Indianapolis,  Ind. 


THE  SENECA  FALLS  MFG.  CO.,  INC. 

Seneca  Fells,  N.  Y. 


uiuimuuMiimuiiininiuimiuiinuuuiiuimiiiimimiiimmuiiiuPi 
Quick  Change  Gap  Lathe6  2 
14  in.  - 23  in.  to  20  in.  - | 

30  in.  swing,  an  addition  to  i 

MONARCH’S  | 

Regular  Line.  Quick  Change  = 
Sogine  Lathes,  10  in.  to  30  i 
in.  Bwing.  § 

The  Monarch  Machine  I 
Tool  Co.  | 

107  Oak  St.(  Sidney.  Ohio  1 
iiiniiiiiiiiminiiiiiiiiiiiiimiiiMiniiiiiiminiiiiiiiiiiiiiuiiiniuitimiiiiiiiiiiiiiiiiniiiHiiimMiiJiimimiiii 


iimiHiimmiummimmim 

STARK  LATHES 

Bench 
Millers 

| STARK  TOOL  CO.,  Waltham,  Maas. 

| Originators  of  the  American  Bench  Lathe  Established  1869 

^uuiuiuiminumiiiiitiuimiumiiimiiiiiiiiiuiiitiiiiiiiiiiiiiiiiiniiiiiimuimmtiimuiMunnmiiiiiiiiuiiiitmwuniiiiwniim 


iiuiwiiuniuuiiumiiimimnmiimuniiuimiiuiuiiumiiiiiiiiiiiiiiiiiimiMiiiiiiiiiiiuiiuiiiiiiiiiiiiug 

Greaves-Klusman 
Heavy  Duty 
Lathes 

Meet  all  manufacturing 
and  tool  room  require- 
ments. Sizes  and  types  to 
Bult  every  need. 


The  Greaves -Klutman  Tool  Co., 

SemnvnvTimvMimMitiHiiiiiiiiimiiiiiimiiiiiiitiiiMiNiiuiiiiiiiiiiiiiiiiiinnc 


Cincinnati  Ohio 


■uitiiiuiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimMiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiimimii 


Bowsher’5 


Balancing  Way 

the  best  way  to  get  things  on  the  level  In 
1 burry.  You  get  an  ABSOLUTE  level  In 
ten  seconds,  as  against  twenty  minutes 
the  old  way  with  unceitaln  results.  Three 
sixes  and  styles,  for  bench  and  floor  use. 
Circular  "Q"  is  free. 

The  N.  P.  Botvsher  Co. 

8outh  Bend.  Ind. 

I Alfred  Herbert.  Ltd.,  Agts.,  Coventry.  Eng. 
Fenwick  Frcrea  A Co..  Agts..  Paris, 
[inuiinuiinnunmnniiiiiiiiiinniiiiiiiiiiiiiiiiiiiiiiiiainiiiiiiiiiiiiuiiiiuiiiiiiiiiiiiiiimiiiiiiuiiunifiii 


Digitized  by  LaOOQie 
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I v 

f jot a wide  range 
1 " of  heavy  punching 


The 

TOLEDO 

Series  No.  30  P 


The  special  design  of  this  press — heavy  and 
staunch— enables  it  to  handle  unusually  heavy 
work  for  its  size.  The  extra  large  slide  adjust- 
ment, and  wide  variety  of  interchangeable  strokes, 
give  this  type  a wide  range  of  utility. 

All  sizes  in  stock  for  immediate  delivery. 

Tell  us  what  hind  of  press  work  you  do — our 
engineers  will  gladly  furnish  recommendations  and 
production  estimates. 

The  Toledo  Machine  & Tool  Go. 

Toledo,  Ohio 

Cbleaso  Address,  606  Machinery  Hall,  548  Washington  Blvd. 


3 

L 

gniiHniiiiiiiimiHiiiiiiiiiuiuiuumimiiiiiiiiiiiuiuiiiiuiiiuiiuiiiiiiiiiiiiimmiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiwiiiMiiiitiuiii^ 

ROYERSFORD  | 

Punch  and  Shears 


^tiHuimiiiitiiiiiiiiiimiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiuimmuiimiiiiiiiiaBiiunRBMiMnnranBHmaHBB 

I Presses  For  Sheet  Metal 

j Forming  and  Stamping 

| Every  known  improve- 
| ment  is  shown  in  our 
| large  stock  of  standard 
| sizes  of  presses.  As  they 
| are  composed  of  standard 
| parts  it  is  possible  to 
| quickly  build  and  assem- 
| ble  special  machines.  Tell 
| us  your  needs. 

j SWAINE 

I Inclinable  Press 

1 is  designed  for  extra 
| heavy  work  such  as  elee- 
| trical  goods,  cans  and 
1 sheet  metal  goods,  metal 
| novelties  and  brass  goods 
| in  large  productions. 

| The  incline  legs  keep  the 
| front  of  bed  one  height 

| when  bed  is  changed  from  incline  to  straight  position. 

| Send  for  full  details  In  Swaine  Catalog.  f 

! The  Fred  J.  SWAINE  Mfg.  Co.  I 

| Largest  Press  Builders  in  the  West  1 

| Seventh  and  O’Fallon  Sts.  St.  Louis,  Mo.  1 

SiiMuwiinmminniiHfgiimmtniiiiiiiinmniniirinfwniimfiiminfimmumnmnnfroroinnBi am—— j 


FERRACUTE 


FOR 


Cutting 
Forming 
Drawing 
Punching 
Shearing 
Coining  and 
Embossing 

METALS 

| The  Ferracute  Punching  Presses  have  a world-wide  repu 
| tat, on  for  efficient  action,  correct  proportion  and  beatm 
| of  design,  the  metal  being  put  where  it  belongs,  giving 
| the  most  strength  for  the  least  cost.  * 

1 A number  of  eizee,  geared,  or  with  heavy  flywheel  as  shown 

| Photographs  anti  full  information  on  reguest 

j FERRACUTE  MACHINE  CO. 

| Bridgeton,  N.  J.,  U.  S.  A. 

Fwiimummnmniiii mi » iMiuiiiimiimiiiraiiimniimi 


Motor  or  Belt  Drive.  f 

" • I 

, e 

Write  for  Catalog.  i 

Royersford  Foundry  & [ 

Machine  Go.,  Inc.  1 

Factory:  Royersford,  Pa.  I 

S 

iiminunitiiitiiuS 
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PRESSES— DIES  and  SPECIAL  MACHINERY 

Bliss  Double  Crank  Presses 

Bliss  Double  Crank  Presses  are  built  in  sizes  to  meet 
every  metal  forming  and  stamping  requirement. 
Weights,  3,000  to  600,000  lbs. 

Designed  to  give  the  greatest  possible  strength  for 
a machine  of  a given  weight. 

Adapted  for  the  manufacture  of  sheet  iron  and  steel 
goods,  such  as  automobile  parts,  stoves,  ranges, 
shingles,  tractor  parts,  sidings  for  buildings,  freight 
and  passenger  car  parts,  metal  radiators,  metal  furni- 
ture, etc.,  etc. 

Write  us  your  requirements,  there  is  a size  that  just 
suits  your  particular  need. 

" For  Efficiency  and  Economy " 

“ Specify  Bliss  Presses ” 

Bliu  Double  Crank  Pre”  in  Production  "Standard  the  World  Over" 


m 
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Blisi  Double  Crank  Press  in  production 

E.  W.  BLISS  CO. 


MAIN  OFFICE 
AND  WORKS 


BROOKLYN,  N.  Y.,  U.  S.  A. 

SALES  DETROIT  CLEVELAND  CHICAGO  PITTSBURGH  ST.  LOTOS  BUFFALO  CINCINNATI  NEW  HAVEN 

OFFICES  Dime  Bank  Bldg.  Clew.  DUcount  Bldg.  Peoples  Gas  Bldf.  Keenan  Bids.  Boatmen  a Bank  Bldg.  Marine  Bank  Bldg.  Union  Truat  Bldg.  2d  Nkt’l  Bank  Bldg. 

A merieem  Factories : Brooklyn,  N.  Y.  Hastings,  Mich.  Cleveland,  Ohio.  Salem,  Ohio. 

FORBIOU  BALES  OFFICES  AKD  FACTORIES: 

England:  Pocock  St.,  Blacklrlara  Hd.,  9.  E..  London.  Norwich  Union  Chambers,  Birmingham.  France:  64  Blvd.  Victor-Hugo,  St.  Oneo.  Faria. 
No.  1 9 


Ly 


m 


Hi 


¥>  » l 


u 
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i 

| Here’s  a Money  Maker 
on  Variety  Forging 

| The  ease  with  which  dies  are  changed  and  the  positive  con- 
| trol  of  hammer  blows  make  this  Bradley  Upright  Helve 
| Hammer  a most,  profitable  piece  of  forging  equipment  in 
| shops  where  variety  work  predominates. 

| Its  flexibility  permits  it  to  cope  with  any  amount  of  irregular 
I work  where  frequent  stops  are  necessary. 

I • It  meets  the  need 

1 AM  if  s conservative 

| in  the  use  of  power. 

Bradley  Hammers 


^lllllllUHlWIBlIlIhlllUUWilllIHlIHlIIIUHUlllUIDmiUimillllinilnuiiiiuumiiniunmimmi^tffptpffriyirirmnmiHi 

| Investigate  Style>D 

I U.  S.  Sub  Presses 

i 

| You’ll  find  them  me-  y-M 

I chanically  correct  in  J -y  — 

§ design — priced  right 

| and  made  of  first  class 

materials. 

| Made  in  several  styles, 

and  ready  for  im-  E 
| mediate  delivery. 

S Send  for  Circular 

| and  note  the  range.  Style  B 

| U.  S.  Tool  Co.,  Inc. 

| 117  Mechanic  St.,  Newark,  N.  J. 

'uiiiiitttuiiiimiiiiiiiiiiiiiiiiimiiiiiiiiiiiimmuiitiiimuiiiiimiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiuiiiuiuiiuHiiuiiniian 

^iilllllliiiiiliiiiiiiiiiiiiiiiiiiiiiiiiimilliiiiiiliiinilimiiimiiiniininiiiilliinimuniuuiiniiiiiniiuiiimmniiiMim»n»»|»H| 


Prospects  for  Profits 


I C.  G.  Bradley  & Son,  Inc. 

| Syracuse,  N.  Y. 

an«iiiniiiiuiiiiiiiiniiiniiwiimiiniiiniiuiiiiiiiuiiiiiiiiiiiiiiiiuiiiiiiiiiiniiiiiiiiiiiiiiiiniiinimim...^mnm 


Prospects  become 
Realities  when  efficient 
labor  saving  tools,  like 
the  Rochester  Helve 
Hammer  are  installed. 
Furnished  with  25  lh. 
to  100  lb.  heads.  Up 
to  your  Standard  of 
Resuits  — Satisfaction. 


The  Rochester  Helve  Hammer 


THE  WEST  TIRE  SETTER  CO. 

Rochester,  N.  Y. 


RC 


POWER  PUNCHING  & ((f(Qm*Y)I)l  SHEARING  MACHINERY 


iiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiuiiiiiiiiiiJiiituiuiiuiiiiiiiiiiiiiiiuiniiiiiiimiuninuNim 

Automatic  Feed  jrlflV 

Punch  Presses  ''  tfY'T'w 

V & O Presses  with  automatic  ''W 

feed  attachment  will  stamp  out  J *“ 

your  small  metal  blanks  at  a rft 

rapid  rate.  They  greatly  reduce  . 

cost  and  labor.  X W1: 

The  stock  and  scrap  rolls  are  j 
made  integral  with  the  press. 

No  wasted,  cluttered  up  floor  V 


D 

and 

M 


Guards  for  Punch  Presses 

Save  Fingers  and  Dollars 

Let  l/i  Tell  You  About  Them. 


| | 1V/I  TAYLOR-SHANTZ  CO. 

I I lv*  484  St.  Paul  St*  Rochester,  N.  Y. 

= *iiiiiiniiiiiiiiiiiiiiiiiiiiiHiiiHiiiiiiinHiiiiiiiiiniiiiniiiiiiiiiiimnmiiunMHMHumuwiiis»iim»uinwiaimims 

| giiiiiiiillllHliliiiiiiitiHiiiiiiiiiiiiiiiiiiMHiiiiiiuiiiiHilllllliliHiinimiiinmininiiMiiunniniiiotin*— y. 


Write  for  Bulletin  AS 


PRESSES  and 


Sheet  Metal  Working  Machinery 

II  THE  D.H.  STOLL  CO.,  Inc 

| | Military  Road  & Lansing  St.,  Buffalo,  N.  Y. 

iiiiiiiiiui«iiiiiiiiiitititiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiii*it»iiiiiiiiimiiiiiniiiiiiifiiiiiiiiiiiii«iiiiniiii!iiiiiiiiiiiiuiiiiiiiiiiiiiiiiiii;  fiiiiiiiiiiiiiiintnitiiiiiniiiiiniiiiiiiiiiiiiiiiiiiiiimuuiiHniiimiminuiiiiiinmiiuinmiimmuimniiiuiumnion— 
nnniiiuiiiiiiiiHtHiiMNiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiitiiitiiiiiniiiiii|||||||||||||i;ii (( mu  mu  imim  iiiiHiiiiiiiiiuiiuiiMiiiiiiiiiiiuiiiiiuiiiiiiiiiiniiiiiiiiiiiiiiiniwiiiiiiiniitiniiiitniiiuiiiuuiuuMiiiniuuiiituiiiiMiinnHHiHHiHMHHHBi 


The  V & O Press  Co. 

Glendale,  Brooklyn,  N.  Y. 


NAZEL  ENGINEERING  & MACHINE  WORKS 


Built  1"  three  type.,  Manufacturers  of 

•ix  sizes,  with  capaci- 

ties  up  to  7 in.  square.  for  Belt  or 


Forging  Hammers 
Motor  Drive 


Noted  for  their  blow  and  control 

oiuiuiniiiiiimiiiiiiiiiiHiiiiiimimiiiiiiiiiiiiiHiiiiiiiiiHiHiiiuiiiiiniiiiaiiiuiiiiiHiiiiiMiiiiiiiiii.iiiiiiiiiiimiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiniiiiiiiiHiiiiiiiiimiiiiiiiiHiiiiiiiiiHiiniiiiiimiiiiiiiiiiiu 


4041-4051  N.  5th  St 
Philadelphia,  Pa. 

Write  for  the 
Naeel  Hammer  Book 


Digitized^ 


Google. 
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ACME  BOLT  CUTTER 

depends  on  the  superiority  of  the  Acme  Die  Head,  noted  for 
its  SIMPLICITY  (only  3 parts  to  old  type,  2 parts  to  new 
type).  Its  DURABILITY  is  well  established — all  wearing 
parts  being  made  of  tool  steel.  Cheapness  of  di^s  is  a big 
ECONOMY  factor. 

Made  in  single  to  quadruple  head  types 
for  y4  in.  to  6 in.  work.  Get  our  220 
Page  Catalog,  describing  our  full  line. 


THE  ACME 
MACHINERY 
COMPANY 


CLEVELAND,  OHIO,  U.S.A. 


FOREIGN  AGENTS: 

Burton,  Griffiths  & Co..  Ludgate 
Squar.e  Ludgate  Hill,  London.  Epg- 
land:  Glaenzer  & Perreaud.  18 

Faubourg  du  Temple.  Paris,  France. 
Henry  W.  Peabody  & Co..  Melbourne. 
Australia.  In?  Ereole  Vaghi.  Corso 
Porta  Nuova  34.  Milan.  Italy. 


“Acme”  speeds  Production  in  the 


Auto  Parts  Industry 


Threading  100  Pinion  Tubes  an  hour!  That’s  the  daily  routine  of  the  ACME 
shown  at  work  in  the  Flint  (Mich.)  Motor  Axle  Co.  plant.  One  inch  of  threads 
per  tube,  20  threads  to  the  inch,  makes  a total  of  2000  threads  every  60  minutes. 
The  diameter  is  2}i  in.,  length  32-15/32  in.  Much  of  the  success  of  the 


-I 

Perfectly  Tight  f 
Under  High  | 
Pressure 

Dart  non-corrosive  bronze  1 
seats  accurately  ground . to-  | 
gether  make  Dart  Unions  § 
non-leaking.  | 

A free  tampla  1 

on  request  § 

Write  tor  Catalog  and  Price  = 
List  No.  20  | 

E.  M.  Dart  Mfg.  Co.  | 

Providence,  R.  I.  | 

The  Fairbanks  Co..  Sales  Agents  5 
Canadian  Factory — = 

Dart  Union  Co.,  Ltd..  Toronto  § 


nninniitniiimuiuiiiiiiuiiiuiiuiiiniMiiiiiminiiiiitMiMiMiiiiiMUMiuiiMiMiiiiiiiiaiiiHiiiiimumiiMiiiiiiiiiiiuuMiB 
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BEAUDRY 

HAMMERS 

Double  your  capacity  and 
halve  your  costs.  Perfectly 
controlled.  50  to  500  lb. 
sizes. 

Belt  or  Motor  Drive. 

Send  for  Catalog 

Beaudry  & Company,  Inc. 

Boston,  Mass. 


| 

= 

| 

= 

i 


| 


?iiiiiiiimiinitiiiiiiiiiiiiiiiiiuiimiiiiiiiiiiiuiiiiiiiiiiiiiitiiitMiiiiiiiiiHiu»iuiiiiniiiiiiiiiiiiiiiiiimiiiiiMiMimiiiiumiiiiiiiiiii!iini5 
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SHEAR  BLADES 

1 THE  CLEVELAND  KNIFE  & FORGE  CO. 

CLEVELAND.  OHIO  | 

^....■■r.i.f^iumHHHiiHiHinininimniiiiimiinunniiiniiTr n........................miuiimmiinniniiiiniiunnig 


3 


There  Is  nothing  to  offset  the  saving  when  you  in- 
.....  In  an  Atlas  Press.  You  get  two  pressei  for  the  cost  of  one 
when  you  install  Atlas  Presses.  Write  lor  the  Atlas  Bulletins. 

AtUs  Press  Co.,  317  N.  P*rk  St.  Kalamazoo,  Mich.,  U.  S.  A. 

SnniinnniiiiiiiiiiiiiiiraiiiimmiiiiiiimiiiiiiiiHniimimmmiiiniHiiniiimiiiiiiminmmiiiiiiiimiiiiiiimHiiimiiiimiiiiiuiui 


PRESSES 

Large  or  small 
Regular  or  Special 
The  last  word 
Presses 


m 


is 


“AMS” 

Look  for  it. 

It's  your  security. 


§ I The  Max  Ams  Machine  Co. 


g Chicago  Offlre:  2 0 Jackson  Blvd. 
Huii'iiiiiiiuuiiuuiiimiiiiiiiiiiiiiiiiinnuiiiiuiiHiuituti 


101  Park  Avenue 
New  York  City,  N.Y. 
Rochester  Office:  705  Commerce  Bldg. 
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The  “STANDARD”  | 

Double  Bolt  Cutter  f 

Column  and  headstock  are  cast  in  one  piece,  assuring  I 
permanent  alignment  and  rigidity.  Will  stand  up  and  I 
do  perfect  work  under  the  most  trying  conditions.  Six  i 
sizes:  V/2  in.,  2 in.,  2 ]/2  in.,  3 in.,  3 1/2  in.,  4 in.  | 

1 


W i (t  “iVaf;*"  


Improved  Die  Head  and  Control 
Exclusive  and  Superior  Design 

All  parts  strong  and  substantial  yet  micrometer  adjust- 
or*  9e*  88  90  that  bolts  may  be  cut  over  or 

under  size  and  dies  set  to  again  cut  exact  size — at  will 
of  operator,  while  machine  is  running,  adjustment  not 
affected  by  opening  or  closing  of  dies.  Feed  is  auto- 
matically stopped  when  desired  length  is  cut. 

Circular  gives  details— norite  for  it. 

The  Universal  Machine  Company 

Pike  St.,  Bowling  Green,  Ohio 


i VICTOR  HACKSAWS 


I • VICTOR 


7”»V 


/Co  AW-'. 

Victor  Saw  Works.  Inc. 

Middletown,  New  York,  U.  S.  A. 


The  “MARVEL” 

Metal  Band  Saw  No.  8 


TTTnrm'mrmmrrfifii  im  rii  rirrmnnli 
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S IF  IT 

| HASN’T 

5 TUI. S MARK 


IT  ISN'T 
1 MASTER 
MAHKF.U 


PARN/ER 


CHECKS  I 

Tool,  Time,  Pay, 
Raised  Letter,  Trade  | 

In  addition  to  checks  in  an  al-  | 
most  endless  variety  of  9tyles  i 
and  shapes  the  complete  line  | 
of  “PANNIER  Master  Markers”  I 
includes:  e 

BITRMNU  BRANDS:  STENCILS;  METAL  I 
TAOS:  NAME  PLATES;  TAO  All-  I 
DRESSER;  PRINTING  DIES.  I 

Pannier  Bros.  Stamp  Co.  | 
206  Sandusky  Street  I 
PITTSBURGH  PENNA.  I 


A universal  metal-cut- 

Ta.  ing  saw  of  unusual 
design  and  complete- 

IlP«iS  thf>  lipec'^l  fp^tnrps 

are 
th 


Blade  Frame  Tilts 
to  I ."*°  either  to 
Kiulit  or  Left,  for 


HUNTER 
SAWS 


All  Types  of  Circular  | 
Saws  for  Cutting  Metal  | 

Inserted  tooth  saws,  I 
solid  tooth  milling  saws  f 
made  of  chrome  alloy,  | 
semi-high  and  high-speed  § 
steels,  hot  saws,  friction  f 
discs.  Saw  sharpening  | 

I rjw ijried  our  “Beskut"  seml-high  speed  milling  aawsf  They  I 

I will  cut  costs  on  hard  jobs.  = 

| We  also  manufacture  and  carry  In  stock  a full  line  of  rivet  — ■-  I 
S and  chisel  blanks.  = 

1 HUNTER  SAW  A MACHINE  CO.,  Pittsburgh,  p*.  I 

vitiiiniiMiiiHiiuiiiNiummuiiiiiiiniNimiiinHiMimiuuiuiiiiuiniiiuuiiiiiiuiiiiuiiiiuuuuiuNUHiiuMiiMuiuianuMKaauM^ 

1 -l—WHT 


f HACK  SAW  MACHINES  . 

§ Cnequaled  for  fast,  accurate,  economical  cutting  of  bar  steel  The*  r*vr 

§ VERBAL  SHAPING  SAW  will  do  your  hack  sawing,  Tso  manyTlottiS' 
s shaping  and  other  operatiuni.  v 

! Peerless  features— Overbalanced  saw  frame— Automatic  lift  and  positive 
S cvr.trol— Greater  production  with  less  blades.  positive  feed 

I PEERLESS  MACHINE  CO..  1BU5  Racine  St..  Racine*.  Wla..  V.  H.  A. 

^otimiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiuiiiiiiiiiHiuiiiniiiiuiuiiiutiiiinnnuwmaM 

uiuniiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiuiiiuiiiiiiiiiiiiiimuiiiiiiniiiiiiuitiiiiiuiiiiiiiiinmiiuiiiiMtiiimHiiinmumiwnimiM 

j HACK  u STERLING”  SAWS 


TiiiiiiiiimimiimiiiiiiimiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiimiimiiiiiiimiiiiiimiimiiiiiuiiuiJiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiir: 


| Diamond  Saw  & Stamping  Works,  Buffalo,  N.  Y. 

°""" iimammnm....... 
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Now  Sold  by 

CLEMSON  BROS. Inc. 

MIDDLETOWN,  N . Y. 

^Makers  Since  1883 

Canadian  Office  and  Warehouse: 


THE  shop  that  is  running  on  a sound  cost  basis  is  the 
shop  that  has  the  real  facts  about  every  tool  and  every 
operation. 

We  welcome  a chance  to  show  any  interested  shop  super- 
intendent or  foreman  just  why  Star  Hack  Saw  Blades 
will  save  him  money,  even  to  the  extent  of  giving  an  actual 
comparative  test  in  his  own  shop. 

The  greater  tungsten  content  allows  them  to  cut  faster 
and  withstand  more  breakage  than  other  blades. 


304  Imperial  Office  Building,  Hamilton.  Ontario 


A- 

IMPLEX 

Cold  Saws 

Designed,  Manufactured  and  Sold  by 

The  Earle  Gear  & Machine  Co. 

Alto  manufacturers  of  Cut  Gears,  Earle  Centrifugal 
Pumps  and  Special  Machinery 


yimnimiiuiiiiuuiiniimiimiii 


The 


Philadelphia,  Pa.,  U.  S.  A. 


_li 


HIGLEY 

Cold  Metal  Saw 

Catalog  will  be  sent  on  application  to 

V andyck  Churchill  Company 

93  Liberty  Street,  New  York 


innuuniiiiimiiiiiiiiiiiimiiiimiiiiimimiiuiimiuiiiuimimimmiiiimiimimmimiHiiiiiiiiiimimiiuiiiiiiiimi; 


MM IL F O R D”  HACK  SAW  BLADES 


^-zGoBylfieName' 


Sample  sent  on  request 

rhe  HENRY  G.  THOMPSON  & SON  CO..  NEW  HAVEN.  CONN 
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Save  Power,  Time  and  Waste 
by  Cutting  Rods  and  Sheet* 

on  the 

HERCULES 

Shears  and  Rod  Cutter 
Plain  or  Combination 
Details  in  Catalog  No.  2 
W.  A.  St  C.  F.  Tucker*  Hartford*  Conn. 


Nos.  3 and  4 


Made  of  the  finest  tungsten  steel  by  specialists  of  many  years*  experience.  Specify  “QUALITY* 
on  your  next  order  and  settle  your  Hack  Saw  Problem. 

NAPIER  SAW  WORKS,  INC. 

(The  Hack  Saw  Specialists)  Office  and  Factory:  Middletown,  N.  Y. 


True  to  the  Marne 
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JTPEERl 


They  All 
Want  to 
Run  It 


When  a B & K Pipe  Machine  is 
installed  where  other  pipe  ma- 
chines are  already  in  service,  you 
will  find  all  the  men  will  want  to 
run  it.  They  can  cut-off,  ream  and 
thread  pipe  with  the  assurance 
that  when  the  piece  is  removed 
from  the  machine  that  it  will  be  a 
good  job.  Our  machines  are  de- 


signed and  built  for  permanent, 
high-economy  service.  The  ex- 
planation lies  in  their  heavy  con- 
struction, large  bearings  and 
careful  fittings.  What  good  is  the 
powerful  drive  on  a pipe  machine, 
if  the  gripping  chucks  will  not 
hold  the  pipe? 


Bignall  & Keeler  Machine  Works 

Edwardsville,  111. 


No.  2 MYERS  COMBINATION  WORK  BENCH 

Write  for  Particular  a 

| MYERS  MACHINE  TOOL  CORP.,  Columbia,  Pa.,  U.S.A.  1 


mim 





umn  1 1 ini  iimiiiiiunu 


SCREW  PRODUCT  OF 


mim 

W/TH 

WATSON 

: w 


BOX  TOOLS 


ii«KT  h!*  ‘‘“'..ranee support  of  wort  R/Sl  diamCtua^MMte  !£? 
rnlnow. 4 S t"rn,"c  ,llan'*t«re  from  1-in.  to  2,', -in  ll><”  /ot -SjmUjS 


WATSON  MFG.  CO..  TOLEDO.  OHIO 


""""""""" """""'mmimmimmnmimmimmiriii iiiniiiuimmiifiiimmniiiinmmnmimiimmin 
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If  you  want  Foreign  Business  write  us 
DIRECT  PERSONAL  EXPORT  SELLING 
AND  SECURING  AGENTS 

Occidental  & Oriental  Trading  Co. 

Monadnock  Bldg.,  681  Market  St.,  San  Francisco,  Calif. 


•.iiiiniiiiiiiiuiiiutiiiiiiiiiiiHiiiiiiiiiniiiiiimiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimimimiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiniiid 
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PIPE  THREADING  AND  f 

CUTTING  MACHINERY  | 

AH  Sizes  Vs  to  18  in.  inclusive 
D.  Saunders  Sons,  Inc.,  Yonkers,  N.  Y 

Catalogue  on  request  | 

naniniiinfiiiifiiiniiiiitiiHiimiiiiiinitiniiiiiiiiiiiMiiiiiiiitiiiiiiniiifitfiiiiiiiitiiiiniiiiiiiiiiiiiiKiifiininmimnniimniiimiiiiitiB 


m nm— - 

| Pipe  Threading  and  Cutting  Machinery  f 
Hand  or  Power  Operated 

The  Merrell  Manufacturing  Co. 

100  Curtis  Street,  Toledo,  Ohio 



mu 

Gray’s  Sheet  Metal  Cutter 
Guts  Shapes  Like  These 

Made  In  four  sixes  for  cutting  .b.pr,  tmxn 
Ai  % and  % -inch  plate. 

w J.  SAVAGE  COMPANY,  Inc. 
Knoxville.  Tenn. 
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The  Dayton 
Meets  All 
Swaging 
Demands 


New  uses  for  the  Dayton  are 
being  discovered  daily.  Thou- 
sands of  different  operations  are 
being  performed. 

Let  us  send  you  our  booklet, 
“The  Modern  Art  of  Swaging.” 
It  describes  the  machine  you 
have  been  looking  for. 


A Composite  List  of 
Dayton  Users: 

Ford  Motor  Co. 

Sheldon  Axle  Co. 

4one»  Speedometer  Co. 

New  Departure  Mfjr.  Oo. 

Harley  Davidson  Motor  Co. 
American  Brass  Co. 

Baltimore  Tube  Co. 

Chase  Hot  lime  Mills  Co. 

Mt.  Vernon  Car  Mf*.  Co. 
Wisconsin  Engine  Co. 

General  Electric  Co. 
Westinfchouse  Electric  Co. 

K-W  Ignition  Co. 

Remington  Arms  U.  M.  C.  Co. 
Moore  Drop  Forging  Co. 

Ames  Shovel  & Tool  Co. 
Cincinnati  Screw  A Tao  Co. 
Cleveland  Hardware  Co. 
Columbus  Bolt  Works  Co. 
National  Screw  & Tack  Co. 

Boye  Needle  Co. 

American  Optical  Co. 

Illinois  Watch  Case  Co. 
Improved  Seamless  Wire  Oo. 
Eastman  Kodak  Co. 

Victor  Talking  Machine  Co. 
Goshen  Lightning  Rod  Co. 


No  matter  the  range  of  your  swaging  oper- 
ations, the  Dayton  Swaging  Machine  can 
give  you  a greater  measure  of  satisfaction  in 
meeting  them. 

It  holds  to  the  closest  tolerance  limits  and  its 
speedy  action  insures  volume  output. 

The  “Dayton”  kneads  the  fibres  of  the  metal 
closer  together  and  assures  a tougher,  stronger 
and  more  elastic  product. 

For  tapering,  pointing  and  graduating,  tubes, 
rods  and  bars;  in  optical,  jewelry,  surgical 
and  dental  instrument  work;  for  typewriters, 
twist  drills,  etc.,  the  Dayton  way  of  swaging 
is  superior. 

Its  practical  and  efficient  operation  is  proven, 
in  the  manufacture  of  jewelry.  It  will  swage 
gold  plated  wire  in  the  form  desired  without 
bringing  the  base  metal  to  the  surface.  The 
acid  test  will  prove  this  in  every  case. 


THE  TORRINGTON  CO. 

Excelsior  Plant 

Successor  to  the  Excelsior  Needle  Co. 

56  Field  St.,  Torrington,  Conn. 

Coventry  Swaging  Co.,  Ltd  . White  Friars  Lane.  Coventry.  Eng- 
land, Agents  tor  Great  Britain.  Fenwick  Frerea  & Co..  8 Rue  de 
Rocroy.  Paris.  France.  Italy.  Belgium.  Spain.  Portugal  and 
Switzerland 


Digitized  by  LaOOQie 
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All  Prices 
Reduced 

We  have  gone  over  our  entire  line 
ami  reduced  the  prices  on  every* 
thing.  This  is  a great  oppor- 
tunity to  buy  our  metal  equip- 
ment for  shop,  factory  and 
y office  at  rock-bottom  prices. 

1 Our  complete  line  of  Factory  and 
5 Institutional  Equipment  includes: 

§ Sanitary  Wash  Bowls  (In  bat- 

2 terics).  Rubbling  Fountains 

| (plain  ami  ire  cooled).  .Metal 
= Lockers,  .Metal  Stock  and  I’at- 
j|  tern  Racks,  Metal  Shelving. 
§ Metal  Cabinets.  Vaults  Fix- 

= tures,  Soda  Kettles  (10  ami  00 
| gallon).  Metal  Stools  and 

| Chairs,  Water  Heaters  and  Mix 
= ers.  Work  Benches,  Bench  Legs. 

2 Drawing  Stands.  Metal  Toilet 

* Partitions,  ete. 

3 

| Send  for  Revised  Price  List. 


BUY 

NOW! 


Tnternatlonal  Standard 
Seleroseope 
(Hardness  Tester) 


The  Shore 
Seleroseope 

ia  now  used  in  hundreds  of 

Riant**  for  its  accuracy  in 
ardness  testing.  It  is  direct 
reading  and  can  readily  be  op- 
erated by  anyone.  Ranges 
from  softest  metala  to  hardest 
steels  without  adjustment.  It 
is  invaluable  in  ordering  ma- 
terials to  specifications.  The 
Iree  booklet  will  interest  you. 

The  Shore 
Instrument  & Mfg. 
Company 

Van  Wyck  Ave.  and 
Carrl  St. 

Jamaica,  N.  Y. 


| -niiiiimiiimn 
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Randall  & Stickney 
Indicators  and  Gauges 


for  every  kind  of  precision 
measurements  on  duplicate 
parts.  Quickly  and  easily 
applied.  Unsurpassed  in  sim- 
plicity and  durability. 


Calibrated  in  thousandths  of 
an  ineh  or  metric  scale.  Ideal 
for  the  rapid,  accurate  in- 
spection of  large  quantities 
of  work.  No  modern  shop 
should  bo  without  them. 

Write  us  today. 


I Manufacturing  Equipment  & Engineering  Co. 

Framingham,  Massachusetts 


1 Randall  & Stickney 

§ Waltham . Mans  1 . s.  A. 
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Universal 

Angle 

Plate 


Making  More  Profit 
From  Every  Angle 


Time  wasted  on  set-ups  for  machining  irreg- 
ular shaped  pieces  penalizes  profit.  More  than 
this,  you  cannot  be  certain  of  obtaining  the 
correct  angles  on  blocked  up  jobs. 

The  Universal  Angle  Plate  takes  all 
guesswork  and  waste  out  of  set-ups. 

It  has  a horizontal  motion  through  360  de- 
grees and  a vertical  motion  of  90  degrees. 

It  is  ruggedly  built,  and  has  unlimited  possi- 
bilities of  application  for  work  on  lathes, 
planers,  milling  machines,  shapers,  drill 
presses  and  grinders. 

When  you  turn  the  handle  of  the  Universal 
Angle  Plate,  you  turn  more  profit  out  of 
every  job.  Let  us  show  you. 

Boston  Scale  & Machine  Go. 

100  Ruggles  St.,  Boston,  Mass. 

Agents  for  Great  Britain,  Belgium,  Italy,  India,  Japan,  Formosa  and  Koraa. 
Alfred  Herbert,  Ltd.,  Coventry,  England 
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Unskilled  Mechanics  Can 
Produce  with  Tool  Makers’ 
Accuracy 

Here  is  a new  measuring  device  that  will  assure  tool  making 
results  from  ordinary  mechanics. 

The  exclusive  patented  locking  device,  the  introduction  of  square 
measuring  pins,  the  increased  strength  of  the  frame — all  combine 
for  promoting  manufacturing  accuracy. 

The  square  pins  in  the  Syracuse  Snap  Gage  present  a straight 
edge  to  the  work  to  be  measured,  give  greater  wearing  surface 
and  require  less  regrinding. 

The  adjustment  in  each  size  is  sufficient  to  allow  several  regrind* 
ings  and  lappings. 

Syracuse  Snap  Gage 


The  frame  has  been  redesigned  and  a distribution  of  the 
metal  so  effected  as  to  greatly  increase  the  strength  without 
adding  weight,  at  the  same  time  producing  a gage  of  attrac- 
tive appearance. 

Gat  the  folder  and  note  the  many  new  features 
possessed  by  the  “Syracuaa." 

Meldrum-Gabrielson  Corporation 

Syracuse,  N.  Y. 


Now  is  a good  time  to  practice 'thrift  in  your 
belt  lacing.  With 

TRADE  MARK 

BRISTOL'S 

nes-  U.  S.  MT.  OZFIC £. 

Patent  Steel  Belt  Lacing 

no  special  machinery  is  required  for  its  applica- 
tion— no  extra  investment  has  to  be  made  other 
than  the  reasonable  cost  of  the  lacing — for  it  can 
be  applied  with  a hammer. 

Adopt  this  lacing  of  known  merit.  Practice 
thrift  in  your  plant. 


jKt  least,  writ • for  our  new  Bolt  Lacing  Bulletin  B*713»  I 

i 

The  Bristol  Company  | 

Waterbury,  Conn.  | 

Branch  Offices:  § 

Boston  . New  York  Detroit  Pittsburgh  | 

Chicago  St.  Louis  San  Francisco  | 
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What  is  your 
heat-treating  problem? 

There  is  only  one  temperature  problem  in  any  heat-treat- 
ing: process  and  that  is — accurate  control. 

It’s  easy  to  establish  the  temperatures  you  need  to  main- 
tain and  the  length  of  time  those  temperatures  should  be 
held — whether  you  are  hardening’,  tempering,  annealing 
or  any  heat  process  in  between. 

The  question  is — how  are  you  going:  to  know  when  you 
have  gotten  the  right  temperature,  and  just  how  long 
it  has  been  held? 

The  answer  to  the  heat-treating  problem  is  a pyrometer, 
and  the  answer  to  tho  pyrometer  question  is  the  Brown 
Pyrometer — we  will  prove  it  to  you  at  our  own  expense, 
and  you  will  be  under  no  obligation  to  do  anything  about 
it  whether  wc  prove  it  or  not.  Get  in  touch  with  us. 


The  Brown  Instrument  Company 
4501  Wayne  Avenue,  Philadelphia,  Pa. 

New  York  Pittsburgh  Cleveland  Detroit  San  Francisco 

Chicago  St.  Liuis  Denver  Los  Angeles  Montreal 


Most  used  in  the  World 
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"'Heavy  Duty  Lathe  Work 

is  in  'i  mii1; 

A/"  Union  All  -Steel 
Independent  Chuck 


Tnt  New  Steel  Chuck 

Improved  Body  Design 
1 Perfectly  Aliened  Hard-Surfaced  Jaws 
Hard  Self-Cleaning  Screws 
Self-Al\^nin5  Thrust  Bearing 
Interchangeable  Parts 
THE  CUSHMAN  GUARANTEE 
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SKINNER  UNIVERSAL  CHUCKS 


Geared  Scroll  Type 


leverage  is  secured  and  the  grip  of 


Modern  production  methods  and  the  heavy 
w ork  handled  on  turret  lathes  require  pow- 
erful chucks.  On  large  work,  where  heavy 
cuts  are  taken  at  high  speed,  a chuck  that 
will  insure  a firm,  rigid  grip  is  essential. 
For  such  work  the  Skinner  Scroll  Chuck  is 
superior  to  all  other  types. 

The  jaws  operate  universally,  are  stuidy 
and  may  be  quickly  tightened  by  a single 
application  of  the  wrench  to  any  single  pin- 
ion. By  means  of  the  “scroll”  tremendous 
the  chuck  is  hence  unusually  powerful. 


Illuetrated  literature  and  catalogue  upon  request. 

The  Skinner  Chuck  Company 

NEW  BRITAIN,  CONN.,  U.  S.  A. 

Established  1887 


Ve  w*TorkT)fflce : 
94  Reade  Street 


San  Francisco  Office: 
Rialto  Bldg. 


Chicago  Office : 

Went  Washington  Blvd. 


London  Office: 

139  Queen  Victoria  St..K.C.  4 


imimifiiiiiifitiiiiifiiiiiiiiiiuttiiiiiiitiiiiimiHimiiiiiKiimiintfitiiiiiHiffiimifHnji 


Enlarging  the 
Profit  Factor 
of  Equipment 


enhances  accuracy,  increases  volume 
and  thus  adds  to  profit. 

O.  S.  Walker  Magnetic  Chucks  save 
time  and  prevent  error  in  setting  up 
bevels,  tapers  and  pieces  of  irregular 
or  curved  cross-sectional  contour. 

It  will  pay  you.  to  acquaint  yourself 
with  them. 

Our  engineers  will  be  glad  to  give  you  all  the 
information  about  O.  S.  Walker  Magnetic 
Chucks  and  definite  estimates  of  the  time  and 
cost-saving  they  would  mean  to  you. 

O.  S.  Walker  Go.,  Inc. 

Worcester,  Mass.,  U.  S.  A. 

Builders  of  Walker  Magnetic  Chucks 
for  25  Years. 


O.  S.  Walker  Magnetic  Chucks  range 
in  design  and  size  to  meet  practically 
every  machining  requirement. 

Their  efficiency  as  work  holding  units 
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When  we  designed  this  Athol 

Swivel  Base  and  Swivel  Jaw  Vise 
we  considered  fully  the  abuse  that 
such  equipment  is  frequently  given. 

The  jaw  and  base  locks  are  positive 
and  will  hold  under  strains  that  will 
pull  the  vise  from  the  bench. 

This  is.  a mighty  desirable  type  of 
vise  for  all-around  bench  use  and 
readily  accommodates  itself  to  a 
wide  variety  of  work. 

Send  for  Catalog  No.  35 
and  note  the  full  line  of 

ATHOL-STARRETT 

Vises 

Athol  Machine  & Foundry  Co. 

Athol,  Mass. 


I The  Yost  Takes  the  Stretch 
Out  of  Vise  Work 


The  stiff,  non-swiveling  vise  of  yesterday  was  not 
conducive  to  quality  nor  quantity  output. 

The  bench  man  had  to  stretch  and  strain  to  reach 
the  surfaces  requiring  finish. 

When  you  set-up  a piece  of  work  in  a Yost  Vise, 
you  can  locate  it  in  the  most  convenient  working 
position.  And  there  is  no  “give”  nor  spring  to  a 
“Yost” 

Let  tit  thou)  you  tome  of  the  type 
we  manufacture 

Yost  Manufacturing  Co. 

Meadville,  Pa.,  U.  S.  A. 

iiimMmiiMHiMinmitimmiiiiiiiimiitiMimtiiiiiiMuiiiimitiiiittiMiHiuiHHimiiiimmmmnmfniiuiniHitimmminir 


Easily  Attached 

-»  No  mutilation  of  ? the 

bench  is  necessary  in  at* 
__  K>imm  taching 

The  Champion 

Heavy  Adjustable  Bench  Vise 

The  collar  support  abuts  the  edge  of 
the  bench  while  the  lag  screws  bold 
it  in  place. 

And  by  this  method  of  support  “The 
Champion”  cannot  jump  or  rattle 
when  chiseling  or  hammering  is  done. 

Atk  for  eomploto  catalog . 

• The  Western  Tool  & Mfg.  Co. 

Springfield,  Ohio,  U.  S.  A. 


KNURL 

HOLDER 


VAZh  Speed  Drilling  At- 
tachment or 

_ DRILL 

SPEEDER 


e For 

= Turret  Machines 

i Adjustable  to  knurl  all 
= work  up  to  2)-in.  diam* 
I eter. 


Great  Britain  — Bortoi  i 
Griffiths  & Co. 

France,  Italy,  Switzerland. 
Spain  and  Holland- 
Fenwick  Freres  & Co. 


DRILL 

VISE 


Three  sizes 
With  and  Without 
Jig  Attachments 

Often  used  on  miller, 
shaper  or  planer. 

Send  for  circulars. 

The 

Graham  Mfg. 
Co. 

Providence,  R.  I. 
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RAPID 

Slip  Drill  Chuck 


A Bang-Up  Chuck 
Every  Shop  Needs 

It  is  a chuck  which  will  stand  heavy  service  with- 
out injury  to  the  collet.  Note  the  large  amount 
of  driving  surface  between  the  collet  and  the 
holder.  This  means  rigidity  and  straight,  true 
driving. 

Investigate  its  advantages. 

American  Equipment  Co. 

DETROIT 


uaniUHHiiiuiiiiiiMiiiuimuiimmiiiiiaiunimniuiiNunninuiimiiiiiiiiifiiiiHuimiiiiimiiiiiiimi 


5 holes  I"  X 16";  12  holes  i"xl3";  6 holes 
1"  s 20"  end  1— J"  hole  for  pipe  tap. 

These  holes  are  tapped  in  4 minutes;  and  the 
24  studs  are  set  in  3 minutes,  with  a total  of 
o4  crank  cases  bandied  per  each  nine-hour  day. 

Errington  Mechanical  Laboratory 

Broadway  and  John  St.,  New  York  City 

Machinery  Hall.  540  W.  Washington  831  Old  South  Bldg.. 

Bird..  Chicago.  111.  Boston,  Maas. 

EuiiiiiiiuiituuiuiiiiiiiiiiiiiiiiiiimuiiuiiiiiiiiiimuiiimiiiiiiiiiiiiiiiiiiiiuiiiiuiuiiuiiuiiiuuiiiiiimiiuuMUiiittuuNiiiiiiiNnai 


ERRINGTON 


Quick- 

Change 

Drilling, 

Tapping, 

Studding 

Chuck 

Style  E,  P. 

This  automo- 
bile crank  | 

case  has  24  1 

holes  tapped  f 

and  studded.  i 


tUIIIUIIIIIIIIlUinilMlllllllllltllIMflllilllllif 


Works  I 
Easy  | 


2 


That’s  because  Reed  Vises  are  correctly  designed 
and  carefully  made.  The  snug  but  easy  working 
fit  of  parts  also  contributes  to  greater  rigidity — val- 
uable feature  in  a vise. 


I REED  MANUFACTURING  CO.,  Erie,  Pa.  | 

SkunininiimminuiiiiiiiiniiimimniiiiuiHiiiiiiiiiiimuiiiiMMitiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiuiiiiiiHiiiiiiiiiiiiiiiiiiiiiuiHOiiuiiiiiR 





arc  recognized  as 
highly  efficient  turning 
equipment.  lit  design 
they  are  always  a few 
steps  ahead  of  machin- 
ing requirements. 

Let  us  show  you  our 
line. 


The  Hoggson  & | 
Pettis  Mfg.  Co.  | 

New  Haven,  Conn.  | 

YlllllflllllllUllllllill1IIUllllllllllliHilllUIIIllU<llilHUmAJlliJI!llllllllllllllllllllltlllII||||IMItll!lllllllllllllllllllllllllllllllllllllllllllllll5 


iifniinimniiiiiiMmiinniiiiiiiiitmmiimmim>iimiiiirmintfiiitMinitiiiiiiiiiitiinijiiiiiifiiiiitiiiniiifiiiiiitiiiiiiiimiiiiiiiNiii 

Almond  PRODUCTS 

Geared  Drill  Chucks  Right  Angle  Transmission 

Standard  Drill  Chucks  Flexible  Steel  Tubing 

Independent  Lethe  Chucks  Flexible  Arms 

Geared  Scroll  Lathe  Chucks  Micrometers 

Combination  Lathe  Chucks  Fine  Mechanical  Tools  | 

Illustrative  Descriptive  Bulletins  Mailed  upon  Request  s 

T.  R.  Almond  Mfg.  Co.,  1 

HIIPTptHHuuunmiiiiimiiniiiiiiiiiiuiiiiiiiHiiuiiiiniiiuimiiiiuiiiiiiuiniimtiiuiuiuiumiiiiiiiiuimiiHiuiiiiuiliyiiuiuiundl 




I I2L6  TRUMP  DRILL  CHUCK  «“ 

| HIGH  QUALITY — LOW  PRICE 

1 Three  Sizes:  %-tn..  ti -in.,  %-ln.  Descriptive  lists  on  application. 


I Trump  Bros.  Machine  Co.,  Mfrs. 

| Wilmington,  Delaware 

| Chaa.  Churchill  & Co.,  London,  Bog. 

SmilHinnnmnimmmmnummmiiiiimiimiiiinTHUiiiiuiiimiiiiiiiiiiiimim— mn— nimintimnnuiiinnniliniiiiuiiiH 


Keep  Your  Plant  Clean 

— not  only  with  the  broom,  but  by  proper 
storage  of  those  materials  which  accumulate 
around  the  shop,  and  give  It  a lack-of-aystem 
look.  Send  for  circular  of  Brown  Sectionsl 
Stock  Backs.  It  shows  you  how. 


Drown  Eng. 

US  N.  Third  St.,  Reading,  Pa. 


ainnniiimmimiuiimimniiiminiimHiiiiniminiiiimnmniiinniiuumiiw»innnniiiiiiii 
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Buckeye 

TwistDrflls 


How  can  you  Compete 
Without 

DEPENDABLE  Drills  ? 

Trying  to  produce  good  work  at  competing  prices 
while  using  unreliable  tools,  is  like  building  a 
Woolworth  Building  on  sand! 

Why  take  chances  with  so-called  “cheap”  drills 
and  reamers,  when  hole-making  is  such  a big 
factor  in  final  costs?  Why  not  standardize  on 
the  drills  you  can  be  SURE  about — 12  good 
drills  in  every  dozen ! 

This  “BUCKEYE”  dependability  was  not  built  up 
over  night.  It  represents  years  of  experience,  thou- 
sands spent  in  research — and  a constant  effort  to  keep 
the  name  "BUCKEYE”  as  the  apex  of  achievement  in 
drill  making.  Every  step,  from  analysis  of  raw  ma- 
terial to  finishing,  tempering,  inspecting,  and  service 
— represents  more  thoroughness  and  efficiency  than 
you  have  ever  thought  possible! 

The  sensible  flan  is  to  put  a BUCKEYE 
drill  to  the  test.  It' rite  today. 

TOOLS  OF  PROVEN  MERIT 

The  Buckeye  Twist  Drill  Co. 

ALLIANCE,  OHIO 

Chicago  Office:  20  South  Jefferson  St. 


miinimiiiiiiniiiiiiiiiiiiiiiiiiiiuiiiiiniiiiiiiiiiiHiimiiiiiimiiimmiiniiiuiimiinniiiiiiiiHiiiuiunininiMimiuiiiuiiiuiuiiuiHik 

Don’t  Waste  Time  Turning  Nuts  | 
with  an  Old-Fashioned  Wrench  | 


Use  a 


FAVORITE  RRATCHETE  WRENCH  | 

which  is  a time-saver  because  its  movement  is  quick  | 
and  positive,  cutting  out  all  the  lost  motion  of  the  old-  | 
fashioned  wrench.  I 





Quality 
and 
Lower 
Thread- 
ing Costs 


Better 


Revolutionized 

Threading 


Cannot  slip  off  the  nut  and  bark  the  knuckles. 


/ GREENE,  TWEED  & CO.  | 


| rT^HESE  are  the  factors  that  will  count  in  manufactur- 
I ing  in  the  highly  competitive  markets  of  1922. 
| -A  Threaded  parts  must  be  accurately  made  at  lowest 
e costs;  shutdowns  and  troubles  eliminated. 

| This  means  II  & C,  Self-Opening  Die  Heads!  They  will 
| handle  work  with  speed,  facility  and  no  troublesome  rejec- 
| tio'is.  These  heads  on  your  equipment  will  bring  it  right 
| up-to-date.  The  three  principal  styles  are  adaptable  to 
| practically  all  machines  on  which  threading  is  done. 

| Send  for  96-page  Catalog  and  Price  List.  Die  Heads  for  tests  in 
1 your  own  shop  on  your  own  work  gladly  furnished.  This  is  the 
= practical  way  to  buy.  You  make  a decision  on  u basis  of  actual 
| facts — results. 

| H & G WORKS 

| The  E ax. era  Machine  Screw  Corporation 

| 20-40  Barclay  St.,  New  Haven.  Conn. 

| Single  and  Double  Spindle  Threading  Machine a.  Chaser  Grinder a, 
§ Screw  Machine  Productm 

I foreign  Representatives:  Goodehild  * Partners.  Ltd..  London.  England 

£ Society  Dos  Usines  Curiai.  Paris.  France. 
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Courtesy  of-  Hurley  Machine 
Company,  Cicero,  111. 

YOU’LL  INVARIABLY  FIND  that  good  machin- 
ists everywhere  have  the  greatest  confidence  in 
Armstrong  Tool  Holders.  They  fully  appreciate  the 
elements  of  expediency  and  economy  which  attend  their 


.EVERLASTINGLY 

GOOD 


^JOOl  HOLDERS, 

^ THE  WORLD'S 

STANDARD 


Armstrong  Bros.  Tool  Co. 

"The  Tool  Holder  People ” 

315  N.  Francisco  Ave.,  Chicago,  111.,  U.  S.  A. 

Sew  York  Sales  Agent:  Frank  TV.  Trabo  i,  SO  Church  Street,  New  York  City 


-m? 

1 

1 

! 

Digitized  by  u.ooQie 


140 


Vol.  56,  No.  14 


Buying— A.  MERICAN  MACHINIS  T — Section 


If  you  want 
HOLES, 

straight 
HOLES, 
and  the 
last 
HOLE 
to  be  as 
accurate 


Oaftood’i  Patent 

“ INDESTRUCTIBLE” 

File  and  Tool  Handles 

They're  indestructible  because  of  the  thin  steel  tube  in 
the  handle  which  locks  the  outer  ferrule  and  takes  the 
pressure  exerted  by  the  file  shank.  Glad  to  send  them  on 
approval  to  any  responsible  concern. 

SSmxI  etaht  coats  for  lampts,  or  free  to  manufacturers  uul  dealer*. 

J.  L.  OSGOOD  TOOL  COMPANY 
48  Pearl  St.,  Buffalo,  N.  Y. 

iintuiiiiiuiiiuiiuiiiiiiiiiiiiiiiiiiimiiimiiiimiiiimiiiiiiiiiiNiiiiimNiiiiiniHiimmniimHiniiiiiaiininiiiiinmnumnBBHi 
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RED-E 

High  Speed  Centers 


Made  to  the  same 
Red-E  standard  of 
accuracy,  durability 
and  economy  as 
our  other  products. 
Write  for  Catalog 


HIGH  SPEED  CENTERS. 


Red-E  Tools  Are  Rlsht  Tools 


MAYHEW  STEEL 
PRODUCTS.  Inc. 


291  Broadway, 
New  York.  U.  S.  A. 


Roady  Toot  Division 


SPEED 

D 
R 
I 

L 
L 
S 


Willard  Threading  and  Forming  Tool  Holder 

Sond  lor  Circular  describing  the  “Willard"  line  of  Tool  Holders. 
You  will  be  sold  on  their  money-saving  features. 

Willard  Tool  Company,  Inc.,  Stratford,  Conn. 

iiiiiiiiiuiuiiimnuiHiMMiiuHHiMHiimiiHimuimiiiiiiiiiiiuiuiiuiuiiiHmiiiiimiiiimiiiaiuiiiiuuimmiiiuuiiimiiniUttiiiaK 
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1 I 


6 

HIGH  SPEtoDrbRI  LLS 


Latro&e  Drills  are  Highest  Qualtly  in  material  and  N 
workman  ship — they  are  rugged  drills — built  for  speed, 
accuracy,  long  life.  Lltrollt  Drills  are  mode  from 
hot  rolled  special  section  high  speed  steel  |as  shown 
alwivr]  hot  twisted  and  the  grooves  are  milled— there- 
for. LitTObt  drills  have  all  the  strength  of  a forged 
drill  plus  the  accuracy  of  a milled  drilL 


LATROBE  TOOL  COMPAN 

‘Manufacturers:  LATROBE,  PA. 
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AIAT IOAI  AbCLE  VE  L AMD 
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Google 


In  1922,  you  can’t  overlook 
this  chance  to  bring  costs 
lower — made  possible  by  get- 
ting better  tools. 


The  National  Tool  Co.,  Cleveland,  Ohio 

Philadelphia  Office  and  Stork:  1215  Filbert  St.  New  York  Office: 
324-30  Church  St.,  Chicago  Salesrooms:  20  S.  Jefferson  St.  Pitts* 
burgh  Office:  909  Union  Arcade  Bldg.  Pacific  Coast  Office:  1126 
Gasco  Bldg.,  Portland,  Ore.  Atlanta  Office:  34  S.  Forsythe  St. 

0ffice.  “d  Stock:  010-011  Sun  Building.  European  Office: 
139  Queen  Victoria  St.,  London.  England. 


“ Paid  for  themselves  quickly 

by  reducing  Re  grinding  Time 


Often  the  margin  between  profit  and  loss — success 
and  failure — is  actually  no  larger  than  the  saving 
that’s  possible  through  the  use  of  the  right  kind  of 
cutting  tools. 

Today,  waste  is  being  systematically  fought — shoddy 
tools,  sold  on  a price  basis,  are  bought  less  frequently. 
This  extreme  care  in  buy 
ing  brings  more  business 
to  “N.C."  engineers,  who 
have  made  records  for 
putting  greater  perform 
ance  into  cutting  tools. 


The  Trimo  Pipe  Wrench 
Made  with  Wood  Handles  in  6-ln.,  8-in., 
10-in.  and  14-in.  Sizes; 
with  Steel  Handles  in  All  Size, 


Trimo  Nut  Wrench 
6-in.,  8-in.,  10-in.,  12-in.,  15-in.,  18-in. 
and  21 -in.  Sizes. 

Especially  Suitable  for  Railroads 


TRIMO 


The  Word  Trimo 

stands  for  good  tools  made  by  the  Trimont  Mfg. 
Co.,  which  are  the  following : 

The  Trimo  Pipe  Wrench 
The  Trimo  Chain  Pipe  Wrench 
The  Trimo  Monkey  Wrench 
The  Triino  Pipe  Cutter  (Hand) 


The  Four  Good  Points 

that  make  the  Trimo  Pipe  Wrench  superior 
are  the  Spiral  Spring  always  in  place — Steel 
Frames  that  will  not  break — Nut  Guards  that 
protect  adjustment  nut — and  the  Inserted  Jaw  in 
handle  that  can  be  replaced  when  worn.  Save 
money  and  buy  Trimo  goods,  made  by 


Trimont  Manufacturing  Company 


Roxbury,  Mass.,  U.  S.  A. 


WITH  FLAT-LINK  OB  CABLE  CHAIN 
Trimo  Chain  Wrench 

In  8 Sizes,  takes  pipe  from  Vi ‘in.  to  16-!n. 


Trimo  Pipe  Cutter  in  3 Sizes 
No.  1 Cuts  % to  1 Vi  -in.  Pipe. 
No.  2 Cuts  Vi  to  2-in.  Pipe. 
No.  3 Cuts  1 to  3-in.  Pipe 


The  Tool  Decides  It 
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Your  Die  Costs 
Are  Too  High 

Cutting  dies  or  moulds  by  hand  is  preventing 
many  a manufacturer  from  getting  business — 
it  costs  too  much  and  it  takes  too  long. 

THE  KELLER  METHOD 


gives  you  the  double  advantage  of  lower  costs 
and  of  reduced  overhead. 

— and  not  only  for  duplication — the  new  tracer 
control  permits  of  the  use  of  soft  masters,  plaster 
of  paris,  etc. 

Your  die  costs  are  too  high 

if  you  are  not  using 
the  Keller  Method 

IV rite  now  for  full  information.  Act  now. 

Keller  Mechanical  Engraving  Co. 

74  Washington  St.,  Brooklyn,  N.  Y. 


I s 


Safety  First? 

Yes,  certainly,  safety  first, 
last  and  all  die  time.  But 
that  does  not  mean  you  must 
overlook  the  cardinal  vir- 
tues of  efficiency  and  econ- 
omy of  operation.  Our 
Model  56  grinder  combines 
these  with  the  highest  posa- 
ble degree  of  safety. 

Forbes  & Myers 

170  Union  St.,  Worcester,  Mesa. 
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Save  on  Centering 


KM  E -33  I 


jniHiiiiiHiiiiHHiiiHiiiniiiiiniiiiiiiiiiiniiiniiiniiHHHinmiiMniHHuiininniHHinMiiHHiHunHimnniiiHiiHHimnnniiftiinmii 


This  “Standard”  Centering 
Machine  has  a capacity  for 
anything  up  to  4 in.  diam- 
eter. The  operating  mech- 
anism consists  of  a single 
spindle  operated  by  a hand 
lever.  powerful  double- V 
vise  jaw.  and  adjustable 
Block  support.  The  work  can 
be  centralized  and  locked 
into  position.  SDindle  speed 
1000  r.p.m.  Countershaft 
speed.  400  r.pjn. 


:t  § 


Let  os  five  yon 
foil  details 

The  Standard 
Engineering  Works 
Pawtucket,  R.  1. 


nniniinnniijiifNtiiinuuiuiiHiiiuimiiiuiiiiiiiaiimii 


AMERICAN 

PRODUCERS 


Taps  and  Dies  that  cut  clean  and  accurate. 

All  sixes  and  pitches  furnished  promptly 

( American  Tap  & Die  Co.,  Greenfield,  Mass. 

BEFORE  BUYING  a keyseating  machine  send  for  de- 
scriptive Circular-B  covering  our  new  No. 

VKeyseater  It  has  several 


1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 u iimmiiiiiimiiiiimimiimMiiiiiiiimiiiiimiimiiiiiiimiiimn.v.; 


i 


High  Speed  Drills,  Reamers  and  Special  Tools 

FASTFEED  DRILL  AND  TOOL  CORPORATION 


m i 


A-lfeyseater  It  has  severe 
decided  improvements 
tfhich  will  interest 
you. 


Wc  mates 
Prompt  (Miseries 
on  hegseat  cutters. 
Shea  t-tn_to  11 -in  Carbon  or 
H S Steel.  Special  sizes  on  order 

C.  F.  DAVIS  MACHINE  CO.,  Inc. 

g m !13  Andrews  St..  Rochester,  N.  Y.  = 

Snaiiiiiniiuiniiimiitiiiiiiitiiimninniiiiiiiiiniiniiiimiioiuiiiiiimititiuimiiiiiiiniimiinfimtiiinufiimiiuiutiiiiiiiiiiiiiitiiiii^ 
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Millersburg  Helical  Flute  Expansion  Reamer 


Patent  Applied  For  _ 

Latest  development  solves  your  difficult  reaming  jobs.  § 
All  chatter  entirely  eliminated.  Complete  lint  of  reamers  I 
| Milleraburg  Reamer  & Tool  Co.,  Inc.,  Millersburg,  P».  | 


7 ' OLCOO  , OHIO  ' ; 

111 ■ i ■ ■ 1 1 1 1 1 in  ■ ■ i ■ > ■ t > i , ■ , , 1 1 , „„p 

| CASLER  Offset  Boring  Head 

| Use  it  on  your  milling  machine.  It  is  particularly 
| handy  on  jig  and  fixture  work.  Has  micrometer  ad- 
| justment  to  limits  of  .001  inch.  Write  for  Catalog  “H.” 

| Marvin  & Casler  Co.,  Canastota,  N.  Y. 

auniiiiiiruiiiiiiiiiiniHiiuiiiiiiiiniuHiHHuiiuiniinmwnmanmniiiniTHnuummmiinnninntfPTTmni 1>m,ltl 

^Mnii..iiHiiHiiwimiHimiuiimm.nniimiitii» mi.imnmmnmm r 

S COWLES  CUTTERS 

FOR 

INCREASED  PRODUCTION 
DURABILITY  and  ACCURACY 
COWLES  TOOL  COMPANY 
Cleveland,  Ohio 
Cutter  Designers  and  Manufacturers 

uuiminnnmnmiifiiimiiiuiiiiimmiiiimiiiiuiiiutuiuniiiKniiiimuiiniu 


DELTA 


HIGHEST  GRADE  FILE  MADE.  THE  FILE  YOU  WILL  EVENTUALLY  USE 


DELTA  FILE  WORKS.  Philadelphia 
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No  Chatter.  Retans  Smooth  Holes 

s 

I Made  of  the  highest  grade  of  steel,  the  Kruce  Spiral  Expansion 
j Reamer  is  an  improved  tool  for  a wide  range  of  uses  throughout 
every  machine  shop. 

It  reams  a perfectly  smooth  hole  in  key-seated  or  oil  grooved  parts 
without  chauei 

Write  to  us  for  quantity  discounts.  State  fully  your  requirements. 

| Special  reamers  to  sketches  or  instructions 

| Pat.  Applied  For 

f E.  J.  KRUCE  & COMPANY 

| 960  Harper  Ave.,  Detroit,  Mich. 


KRUCE 

{ Spiral  Expansion  Reamer 

r<inniniininmuimminiutuiiiiiuiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiimiiimiimiiimii]iii]uiuiuiiuuiiuui 


gmiiiiniiiiiimmiiiimiiiuiimuimiiiiiiiiuiniiiiiiiiuiiimuniininiiiiiiiiiiimiiiiniiiiiiuiniiiiiMHUuiumimuiiiuiimmumBB 

I Scully-Jones 
1 Woodruff  Cutters 


Drives  by  the  square 
and  centers  by  the 

shank- 


An  all-high-speed-steel  Woodruff  g 

Cutter.  Nothing  forced  in — nothing  g 

taken  out.  5 

This  is  the  toughest,  the  strongest  g 

the  most  carefully-made  Woodruff  = 

Cutter  on  the  market,  to  our  3 

knowledge.  f§ 

Provided  with  squared  shank  jj 

which  facilitates  quick,  rigid  chuck-  g 

ing  in  our  "WearEver”  Woodruff  g 

Cutter  Chucks.  They  drive  by  the  i 

square  and  center  by  the  shank.  § 

Write  for  our  Catalog  No.  29.  Also  5 

for  prices  and  deliveries.  | 

s 

Scully-Jones  & Co.  | 

649  Railway  Exchange  Bldg.  S 

Chicago  | 


»«iiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiujiuiiiiiiiiiiiuimiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiitnin:Tiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^ 


Williams’  Superior 
Drop-Forged  Clamps  | 

3 

1 1 Patterns , in  a wide 
range  of  sizes,  for  every  z 

clamping  purpose,  § 

DROP -FORGINGS 

often  cheaper  than  castings  £ 

— always  far  superior  — r: 

J.  H.  WILLIAMS  & CO.  I 

"The  Drop-Forging  People " 
BROOKLYN  BUFFALO  1 

35  Richards  St.  35  Vulcan  St.  i 

CHICAGO 
1035  W.  120th  St. 

ituiiiiittiiiiiiiiiiiiiiiiiiiiuiiiiiiiiMimiiiiiiiiiiiiiiiiiiumiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiHit  «iE 


! TheWhitman  & Barnes  Mfg.  Co. 

1 TWIST  DRILLS  & REAMERS  j 

AKRON,  OHIO.  U-S.  A NEW  YORK  I.ONDON 


HnirnmniiiminnnniniiiiiiiimiiiiimiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiimiiiiiiimiiimmiiiuiimmiHmiiiiiiiimimimimiiimtiim! 


A Tap  is  a Tap — 

IVhy  Squander  Good 
Taps  in  Poor  Holders? 


Pat. 

Pend. 


“Spare  the  holder  and  spoil  the  tap” 
is  a poor  maxim — when  it  results 
in  penny-saving  on  tap  holders  and 
dollars  wasted  on  tap  breakage. 

You  don’t  risk  excessive  tap  break- 
age when  you  drive  taps  in  a holder 
built  as  this  cross-section  indicates — 

for  the 


APEX 

Safety  Tap  Holder 

knows  exactly,  when  to  slip. 
Note  the  big  area  of  friction 
surface — did  you  ever  see  a 
tap  with  more  positive  grip? 
For  holes  in  tough  metal 
and  blind  holes  you  can 
drive  to  the  limit.  Don’t 
worry  about  the  scrap-pile. 

30 -days’  trial  offer. 

You  can’t  afford  to  pass  up 
this  opportunity  when  our  30 
days’  free  trial  offer  enables 
you  to  check  up  our  claims 
without  cost  on  your  part. 
WRITE  TODAY! 


APEX  Screwless 
UNIVERSAL 
JOINT 

i«  an  ideal  partner  to  the 
APEX  Tap  Holder^ — ntoted 
for  its  freedom  from  trouble, 
and  its  power  saving.  It 
operates  successfully  at  any 
angle  up  to  35°.  Designed 
to  replace  broken  joints  on 
all  multiple  spindle  drills. 

GUARANTEED  TO  FIT  ALL 
MAKES.  The  30-Day  trial 
offer  holds  good  here  also. 

WRITE  TODAY. 

The  Apex  Machine  Co. 

Dayton,  Ohio 

Manufacturers  of  Safety  Tap  Holders  and* 
Universal  Joints 

Representatives— Detroit,  The  American  Equipment  Co. 
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iiniiimiiiuiiiiimiiiiiiiimmiinimiiiiiiiniiiiiiiiiiiiiiiiiiuiuiiuiiiiiHiiiiiiiiuiiiiiinuiiHiiiiiiiiiiiiiiiiiiiniic 

.Style  “T  I 


Style 


THE  BINGE 

GITS 
OIL  CUPS 

Give  perfect  satisfaction  where 
others  fail.  State  Btyle  and  size 
in  which  you  are  interested,  and 
we  will  send  free  samples  and 
catalog. 

Gits  Bros.  Mfg.  Co. 

1940  S.  Kil bourne  Are.,  Chicago  

f 8tyle  "H*  - 

|imiiniiinii 

SIMPLE  TO  INSTALL 

1 No  tapping  to  install  this  oil  hole  cover.  Simply  drill  | 
= a ho  e of  required  size  and  drive  cover  to  piston.  The  I 

Bennett  Oil  Hole  Cover 


giHiiiiNiiiiiiniiiiiiiiiiimiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiuiijjifiiiiiiiiiiiiiiiiiiiiiiiiiiifiiuiiiHiiiiiiiiiiinitiiiinmiiimiiiuuuc: 

Noble  & Westbrook 
Marking  Machines 

Mark  in  an  artistic  manner  article**  of 
nearly  any  shape  or  size  that  will  take 
an  impression  from  a steel  stamp. 
Taps  and  Twist  Drills  can  lie  marked 
at  the  rate  of  700  to  1.000  per  hour. 
Parts  that  vary  in  diameter  up  to  .050 
of  an  inch  can  be  marked  at  the  same 
setting  of  the  machine.  This  flexible 
feature  combined  with  the  rolling 
method  increases  the  life  of  the  steel 
stamps  many  fold.  We  also  make 

•Stamps  for  Every  Marking  Purpose  | 

The  Noble  & Westbrook  Mfg.  | 

Company 

‘‘Improved  Marking  Devices”  f 

Hartford,  Conn.  § 

jllllHIII>millimilllllUllllllllllllllllllllllllllllllimilillllllllllilllllllllllllllllllllllHIIIIIHIIIIIIIIIIIIIIHIIIIIIlllllllllllHIIIIHIlllinHHn? 


| Hand 
= and 
= Power 
= Machines 


Ss  simple  and  effective.  Press  the  spout  of  oil  can  on 
valve  to  fill.  The  cover  automatically  closes  upon  re- 
moval of  spout  and  dust  and  grit  never  get  to  the 
bearing  surface. 

Catalog  M will  help 
solve  many  of  your  oiling 
problems — send  in  your 
name  today. 

Bay  State  Stamping  Co. 

380  Chandler  St. 

Worcester,  Mass. 


5 E 


jiiiiiiiiiiiniiuiiiHiiiiiiiiHiniiiniimiiiiuinimnm  iih  mum  niwnmniiffi 


Sun  Emulso 
Sun  Automatic  Cutting  Oil 
Sun  Pipe  Threading  Oil 
Sun  Grinding  Oil 

Watch  tor  ear  fall  page  “of  | 
every  second  week  of  each  month  | 

. SUN  COMPANY,  Philadelphia  | 

mmiiiiiiiiiiiiiimiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiS 

|niniiimmiiDuuuiiimuuiiuimuuiminuuiimiiimuiiiumiiiiniiiiiiiiTiMiimiiiimiiiiimjmummuiiiiiiiimiinuummiii 

i New  oil  from  old  oil '.gag 

New  waste  from  waste  waste  machine.  ^S?me  i»  ^rue^ef  I 

in  both  cue*  is  the  limit  of  mechanical  possibilities.  1 Centrifugal:  direct  steam 
turbine  drive.  Quadruple  capacity  of  belt  •« 

driven  machines.  Quicker,  better;  more  NjlVOlI  NPTIfl  1*51  fTIPQ 
easily  charged  end  discharged;  less  driving  UaTUU  OCpdUUUrS 
power;  longer  Ufa  Every  possible  feature  for  ease  In  handling.  Write  for  fmU 
sofa. 

OU  41  Waste  Saving  Mach.  Co.,  Real  Estate  Trust  Bldg.,  Phil**  Pa.  | 

auiuuiuuiuiitHuiuuiiuiiiuuiiiiniiimuiiiuuiuiuuuiuiS 


/(/FMM  TOOLS 

ACCURATE 

and  with  many  improvements 
for  use  and  convenience. 

Send  for  Catalogue 

TOOLS,  TAPES,  RULES 

THE fUFKIN f?ULE fio.  SAGINAW^MIChJ 

^utHiiwmiiNiiiiiiuiiiiiiiiiuiiiiiuiiiiiiiiiiiuumiiuiiiiiiiiiiiiiiituiiiiiiinmuiiiuiituuuiiwiiiiuimNsmmHsnsMisiiiassBi 


niiiiiiuniiiiiuiiifiufuii 


Made  in  seven 
different  types 


Die  Making  Machine 

"A  Toolmaker  in  I tacit" 

Dies,  gauges,  templets  and  the  like  ctn  be  sawed, 
filed,  and  lapped  on  this  machine.  It  accomplishes 
the  work,  on  the  average,  in  from  30  to  60  per  cent 
of  the  time  ordinarily  required  for  handwork.  It 
is  useful  for  experimental  work  as  well  as  for  regular 
production. 

Ask  tor  the  " Oliver " Bulletin 

Oliver  Instrument  Company 

Adrian,  Michigan 

iiiiiiiiuiiiiiiHiiiiinniiniiininniiiiiiiuniiiiiuiiiiiiiiinu»iiiniinaiiuniiuiuuimMinnimnnuiniij8 

uiiiiiniiiiiiiiiimiiiiiiiiiHiiiiiMiiiiNiiiiiiiiiiiMiiiiiiiiiiiiiMiimiiiiimiiimiiiimiiiiiiiiiiiiiMiiiiiiiiimiiij,' 

| Have  Us  Broach  It 

i Broaching  cuts  cost  on  keyways. 

§ splines,  oil  grooves,  gear  teeth,  and 
= countless  regular  or  irregular  shaped 
5 holes  Send  your  problems  to  the 
5 originators  of  commercial  Broaching 

| Remember — “Lapointe  of  Hudson” 

§ Lapointe  Machine  Tool  Co. 

| Hudson.  Mass. 

illlllllllllllllllll|(tlllllllllllMIIII||||l|||||||||IUIIIIIII||||||||||||||||||HillllillllillWllllllllllttllUlllllllllllllliillllllllll|lll||||lN||l1l|||||*i 


Rapid  and  Economical 

The  Gorton  Engraving 
Machine 

Cheaper  engraving  work  without  any 
sacrifice  of  quality  is  made  possible 
by  the  simplicity  and  speed  of  the 
Gorton  machine  method. 

The  direct  saving  in  time,  effort  and  ex- 
pense in  the  production  of  engraving  or  in 
the  finishing  of  dies,  small  parts,  etc.. 
makes  Gorton  Machines  indispensable. 

Write  us  today  for  detailed  data  on  yotir 
class  of  icork. 

GEO.  GORTON  MACHINE  COMPANY 

Racine,  Wisconsin 

.luumiiimiimmimiH>iiiiimui]niimimiiiiiiiiiimiiiiuiiiuiiiiiiiiimiiHmimiiiiiiiiiiiitiiiiimimi[!miuu 


THE  AUTOMATIC  MACHINE  COMPANY 

Bridgeport,  Conn. 

Makers  of 

Automatic  Threading  Lathes 
Automatic  Hob  Thread  Millers 
Coulter  Multiple  Spindle  Profilers 
| Coulter  Shaping  Planers  Special  Machine  Tools 

iiintmiuiuiiHinnniiiiiiuiiiiHiiuiiuiiiiiuiimniiiiinunniiiiuiuiiiRiiuiiaiiinnninatnimaiiiiniiiniiHniiininiininmn 

aiiininmiiiminmuiniiinuiiimiiuimiiimiiiiniiiuuniiuumiiuiunuiiuiuiiiiininimuuiiuimmiimiiDniiim.»w 


Model  B Gear  Counter 

will  give  you  your  accurate 
production.  Tested  20,000 
per  hour. 

Send  for  circular 

| R.  A.  HART  MFG. 

nminimiuiiiiuriiminiiuiiniiHiiiiiiiiiimiiiiiniiHiiiiniiuiittnuiiiuiiimiinniiuiiiniiiiuiiniiiiiiuiiniiiHuiiinw 


5 Mattel  B (Five  wheels) 
S Model  B-6  (Six  wheels) 


Dig  - 
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] 


The  Safety  Drill  and  Tao  Holder 


Is  the  only  attach- 
ment for  the  purpose 
that  gives  universal 
satisfaction  and  is  Un- 
cqunled  for  Efficiency, 
Convenience,  Rapidity, 
Accuracy  and  Sim- 
plicity. 

Can  be  furnished  with 
special  sockets  with 
friction  set  to  carry 
one  or  two  sizes  of 
taps,  useful  if  sizes 
are  constantly  chang- 
ing. 


5 Nothing  to  break  or 
§ get  out  of  order.  Made 
: in  4 sizes  covering, 
= from  0 to  2 % in. 
| diameter. 


| The  Beaman  & Smith  Co.,  Providence,  R.  I.,  U.  S.  A. 

I Builders  of  Boring  and  Milling  Machines,  and  Special  Machines 
for  s’^ch  Purposes  Constructed. 

' iiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiMiiitiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiijinniiiiiiJiiJiiiiiiiiiiiiiiiiiniHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHMiii 


aaonniDmimiimnniiimiiiniiiiiiiniiiiiiimiiiiiimiiimimiiiimiiiiiinniiiinmimuniiiinmimiimiiiiiimiiiiiiiiiiiiiiniiiuiinu 

I THE  GAMMONS  HELICAL  I 
| CHUCKING  REAMER  AND  END  MILL  | 


| They  do  better  work  and  do  it  faster.  There’s  a reason. 

| Note  the  design.  It  combines  a fast  cutting  end  with 

| a smooth  cutting  body.  Chatter  is  eliminated  and  per- 

| feet  work  results.  Let  us  tell  you  more  about  them. 

| What  size  do  you  want  price  on? 

The  Gammons-Holman  Co 

| Dept.  A Manchester,  Conn. 


They  Cut  Fast  and  Smooth  as  Class 


tit  in  imiiimiitmHti 


3mrmiimiiiiimmiininiimiimiiimimnm»niunnminmiiiumminHnmm!tfmnfflnmummnniunumtnnminiinmnuii 


30  days,  on  trial! 


klAMOND-H”  centers 


longer ! 

On  a heavy-duty 
job  a "Diamond-H’' 
stood  up  over  30 


'days.  The  life  of 
an  ordinary  center 
on  same  job  was 
one  day.  ■ 1 

Manufactured  in  all  Standard 
Sizes  and  Tapers. 

Send  for  sample  and  use  it  for  30  days. 

Detroit  Alloy  Steel  Co. 

1436  Lafaaette  Blvd,  Detroit,  Michigan 


I 

s 


tuiniiiiiiniiiniimiuinnmmmninnimiiiiiiminiiiiiiimNiiiiiimmntnininiimimmimfniiiiiiHiiimimniiiiiiuHiiiuiiiiiiil 


uiiiinmiiiiiiiiiiTniiiiiiimmniiiiimiinminniiiiniiimmmniiiiinimiiiiiniiiiiinmniiimmiiiiiiimimiiiiiimimmiiimmiis 

Look  tor  the  mark  on 

Screw  Plates,  Taps,  Dies,  Reamers, 

Gages,  Pipe  Tools,  Twist  Drills,  Mill- 
ing Cutters,  also  Plain,  Internal  and 
Universal  Grinders,  etc. 

Greenfield  Tap  & Die  Corporation 

Greenfield,  Mass. 

iiiitiiiiriifiitiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiuiiiiimiiuiiiiuiiiuiiiiiuiimuiiiiiiiiifiiiiuviivmiiHiiiiiiiiiiaiiiiiiviiCTmiiiiiiiiiiiiif; 


iiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiMiiiiMmmiiiimmmmiiiiiiiiiiiiiiiiiimiiiniiiiiiiiiiiiiimiiiiiimiiiiimiiimimiiiiiiimiummiimg 


Canadian  Plant : = 

Greenfield  Tap  d ~ 

Die  Corporation  | 

of  Canada,  Lim-  S 

ited,  Galt.  On-  3 

tario.  = 


How  Many  Files 
Actually  in  a Dozen? 

“Twelve,”  you’ll  probably  say  off  hand.  But  check  them 
up!  If  only  ten  or  eleven  can  deliver  the  right  kind  of 
filing  service — and  the  maximum  amount  of  service — 
then  you’re  not  getting  twelve  real  files  per  dozen! 

Many  tool  room  executives  find  that  by  selecting  files 
stamped  with  the 


they  get  from  each  dozen  many  more  hours  of  real  work 
than  from  any  other  Files. 

The  moral  is  simple — place  the  emphasis  on  what 
the  files  can  do.  Their  cost,  in  the  long  run,  will  be 
less  than  that  of  files  bought  to  sell  at  a lower  price. 
A trial  will  prove  it. 

AMERICAN  SWISS  FILE  AND 
TOOL  CO. 

ELIZABETH,  N.  J. 

Sales  Office: 

E.  P.  Reichhelm  A Co.,  inc.,  20  John  Street.  New  York  City 


WORKS  r ELIZA  BETH  PORT,  N.JJ 
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Standard  Factory 

Ec^nipiTierit  on 


MACHINE 


l VS 


OT'lO 


TOOLS 


Shown,  here  as  used  on.  the 
Canedy-Otto  No.  36  Back  Gear  Drill 


Empress 

Grease  and.  Oil  Cups 

Meet  every  lubrication  requirement  of  machine 
tool  building  and  operation.  Special  design 
cups  for  special  needs;  a lubricator  for  every 
part. 


EMPRESS  No.  SI  STYLE  B OIL  CUP 

This  cup  is  particularly  well  suited  to  several  phases 
of  machine  tool  lubrication ; it  is  self-closing,  cannot  be 
left  open,  and  is  absolutely  dust-proof  when  closed. 
The  revolving  top  makes  it  possible  to  fill  the  cup 
from  any  direction.  Its  bright  finish  makes  it  so  con- 
spicuous that  the  operator  cannot  readily  overlook  it  and 
fail  to  keep  his  machine  well  lubricated.  Made  in  eight 
sizes,  two  finishes. 

Write  for  Catalog  H 


Bowen  Products  Corporation 

Manufacturing  and  Sales  Divisions  Branch  Sales  Offices 

Auburn  Div.,  Auburn,  N.  Y.  Winkley  Div.,  Detroit.  Mich.  New  York,  220  Broadway.  Chicago.  2110  Michigan  Ay©. 

Cleveland  Div.,  Cleveland,  Ohio  San  Francisco.  Monadnock  Bldg-. 

Minneapolis  Div.,  Minneapolis.  Minn.  Boston,  161  Massachusett  Ave.  Kansas  City.  Mo.,  301  Ridge  Bldg. 


You  Save 
Its  Cost 
in  Output 


Economy  Grinding  Lubricant  permits 
of  coarser  feeds  at  higher  speeds  without 
danger  of  overheating  the  work.  It  assures 


1 
i 


Opened. 
Style  A. 


Oil  Holes  are  Useless 

when  plugged  with  dirt  and  waste  because  they 
prevent  the  lubricant  from  reaching  the 
bearing. 

Tucker  Oil  Hole  Covers  are  the  biggest  bear- 
ing insurance  you  can  invest  in — and  the 
premium  you  pay  is  exceptionally  low.  They 
give  positive  protection  by  excluding  every 
atom  of  dust  and  grit  from  all  journals  ami 
bearings.  Styles  and  sizes  for  every  location. 
It  will  pay  you  to  look  up  Tucker  history. 
Style  B.  Style  C. 


Style  G. 


Opened. 


Style  G. 


A.  & C.  F.  TUCKER,  Hartford,  Conn.,  U. 


FOREIGN  AGENTS:  Fenwick  Freres  & Co..  Paris,  Franc*. 
Alfred  Herbert.  Ltd.,  Yokohama.  Japan. 


| a greater  volume  of  work  per  power  unit- 

| and  thus  pays  for  itself  by  increasing 

| production. 

| Grinding  machine  manufacturers  recom- 

! mend  Economy  Grinding  Lubricant 

| to  purchasers  of  their  machines.  They 

1 have  made  a thorough  study  of  grinding 

| requirements  and  their  advice  is  valuable. 

| Let  us  prove  the  merits  of  “Economy” 

| on  some  of  your  own  work. 

The  White  & Bagley  Co. 

1 Worcester,  Mass* 

ngninruHimHniuirvfmnniuiiiiiiimnimimMimimmimmmiiiimiimmmmiiiiuiiinimmmiiurnmmirmmimi 
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3 


2 


5 
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CHigh  pressure  lubricating  system 


Plant  of  the  Central  Gear  Company,  Detroit,  where  an  Alemite  System  put  an  end  to  lubrication  trouble 

WHEN  an  operator  lubricates  a machine  the  Alemite  way  he 
can  see  the  old,  dirt-laden  grease  ooze  out  as  the  new  lubri- 
cant goes  in  under  high  pressure.  Alemite  lubrication  is  quick, 
thorough,  economical. 

Take  the  case  of  the  Central  Gear  Works  at  Detroit.  Maintenance 
Superintendent  Secord  says:  “We  have  found  the  Alemite  System  the 
most  satisfactory  method  of  lubricating  our  lathe  spindles,  gear  planers,  drills, 
grinders  and  other  equipment;  it  protects  against  bearing  failures,  saves 
repairs  and  delays.  ” 

Alemite  Systems  are  being  profitably  used  in  plants  throughout 
the  country,  not  only  for  lubricating  machine  tools,  but  for 
crushers,  conveyors,  shop  trucks  and  many  other  types  of  equip- 
ment. There  are  Alemite  representatives  in  all  principal  cities. 
Have  one  of  them  study  your  shop  lubrication  needs  with  you. 

A Product  of 

THE  BASSICK  MANUFACTURING  COMPANY 

Chicago,  Illinois 

Alemite  Products  Company  of  Canada,  Ltd.,  Belleville,  Ontario 
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UFACTURED 

_ JhohiGINATED  BY  US)- 

CHINE  TOOLS 


Bbo.  U.  8.  Pat.  orrics 


The  Green  List* 

of  Guaranteed  Re  Manufactured  Tools 


GUARANTEE:  If  for  any  reason  a machine 
is  not  satisfactory  ^return  the  same  within  thirty 
days  from  date  of  shipment,  freight  .prepaid, 
and  we  will  refund  the  purchase  price  in  full; 
no  excuses  necessary. 


THE  Hill-Clarke  guarantee  backs  every  Re- 

Manufactured  Machine  Tool. 

— but  what  backs  that  Guarantee? 

YVe  answer  by  pointing  to  our  enormous  plant — 
55,000  square  feet  of  Re-Manufacturing  space — 
bousing  a vast  array  of  the  most  modern  equipment. 
And  we  answer  by  calling  attention  to  the  fact  that 
the  Re-Manufacturing  Process — originated  by  us — 
has  been  brought  to  a stage  approaching  perfection 
as  a result  of  our  unrivaled  facilities  and  long,  spe- 
cialized experience.  When  you  read  The  Green  List 
bear  that  guarantee  in  mind. 


LATHES 

1—45  In.  x 24  ft.  Pond  Triple  Gd. 
3 *36  in.  42  ft-  Lf  Blond,  Q.C.G> 
16 — 36  in.  x 30  ft.  Pittsburgh, 
Q-CG. 

1 — 36  in.  x 19  ft.  Johnson  Triplt 
Gd. 

6 — 30  in.  x 11  American  Gd.  Hd. 
IS— Each  26  in.  x 9 ft.,  10  ft., 
12  ft..  16  ft.,  18  ft.  and  20  ft. 
Bridgeport,  Q.C.G. 

3 — 20  in.  x 10  ft.  Lodge  St  Ship- 
ley,  Q.C.G. 

89 — 20  in.  x 8 ft.,  12  ft.  x 16  ft. 

American,  Q.  C.  G. 

13—20  in.  x 8 ft.  LeBlond,  Q.C.G. 
20 — 19  in.  x 8 ft.  Le  Blond,  Q.C.G. 
20 — 18  in.  x 8 ft.  Boye  St  Emmes, 
Q.C.G. 

8 — 17  in.  x 6 ft.  Le  Blond  Mfg. 
Auto. 

6 — 16  in.  x 6 ft.  Reed. 

1— 15  in.  x 6 ft.  Sidney,  Q.C.G. 

2— 14  in.  x 6 ft.  Carroll -Jamie- 
son, Q.C.G. 

1—13  in.  x 5 ft.  Willard. 

DRILLS 

1— Each  3 ft.,  3*4  ft.,  4 ft.  and 
6 ft.  Western  Radials. 

15— -6-Spindle  Allen  Ball  Bearing. 

3— 4-Spindle  Allen  Ball  Bearing. 
3 — 3-Spindle  Allen  Ball  Bearing. 

1 — 2-Spindle  Henry  St  Wright. 
^-No.  11  Pratt  St  Whitney  Mul- 
tiple. 

3— 6-Spindle  Natco  Multiple. 


SHAPERS  and 
PLANERS 

1 — 96  in.  x 72  in.  x 20  ft. 

Bement,  Miles,  4 heads. 

1—72  in.  x 72  in.  x 14  ft.  Niles, 
4 hds.. 

1—40  in.  x 30  in.  x 6 ft.  Gray 
Planer. 

1 — 38  in.  x 30  in.  x 8 ft.  Cincin- 
nati, 2 heads. 

1— 34  in.  x 26  in.  x 8 ft.  Ameri- 
can Planer. 

2 —  Each  16  in.,  20  in.  and  24  in. 
Walcott  Back  Geared  Crank. 


BORING  MILLS 

1 — No.  3-A  Universal  Horizontal 
1—10  ft.  Niles  Vertical. 

1 — 34  in.  Colburn  Vertical. 

1“30  in.  Gisholt  Vertical. 


TURRET  LATHES 

1— 3V4  in.  Foster. 

Z—r-3  x 36  in.  Jones  St  Lam  son. 
1 — 2 in.  Brown  St  Sharpe. 

3—1  Vi  in.  Warner  St  Swasey. 
5—1  Vi  in.  Foster  No.  3. 

5—1  in.  Foster  No.  2. 

8 — 1 in.  Warner  St  Swasey. 

8 — % in.  Pratt  St  Whitney. 


GRINDERS 

2 — No.  70  Heald  Internal  Grindera. 
2 — 14  In.  Pratt  A Whitney  Sur- 
face. 

2— -No.  2 Brown  A Sharpe  Sur- 
face 

1—20  in.  X 86  ft.  Landis  Plain. 


* This  is  only  a small  part  of  the  Green  List. 
If  the  tools  you  leant  are  not  listed  here,  norite. 


649  Washington  Boulevard 


2 —  12  In.  x 36  in.  Modern  Plain. 

4—6  In.  x 32  in.  Norton  Plain. 

3— 4  In.  x 20  in.  Morse  Plain. 
1— No.  3 Oe.teriein  Universal 

Cutter. 

1 — No.  2 Oe.teriein  Universal 
Cutter. 


MILLERS 

1—  No.  4 Le  Blond  Plain. 

2 —  No.  4 Cincinnati  Plain. 

1 — No.  3 Brown  A Sharpe  Plain. 

2_ N°-  2 Kearney  A Tree  her 
Plain. 

1 — No.  2V4  Rockford  Universal. 

1 — No.  2 Rockford  Plain. 

1 — No.  2 Cincinnati  Pl.t- 
1 — No.  2 Ohio  Plain. 

1 — No.  20  Ohio  Plain. 

-j!- N°-  £ Brown  A Sharpe  Plain. 
SO— No.  6 Whitney  Hand. 

MISCELLANEOUS 

1 —No.  VwfaTpISSS.  Auto"“tk- 
,4~  Hobblr.^"”’  Farwel1 
zZnPo  ‘n  /'a,ther  Cutter. 

Broaches.^  Potote  *»-«• 

5~Ho,bbehArdt  * Seh“M* 
7~lin°cl.2p™^hbOUrh  * 
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SECOND-HAND  MACHINE  TOOLS 


DRILLS 

2 — ip.  Avey.  ball  bearing. 

2 —  ap.  Henry  & Wright,  ball  bearing. 

3 —  sp.  Taylor  k Fenn,  plain  bearing. 

4 —  sp.  Francis  Reed,  plain  bearing. 

21 -In.  Cinti.  Blck.  sta.  hd..  BG..  PF. 

23-in.  Rockford  si.  hd..  BG..  PF. 

25- ln.  Snyder  si.  hd.,  BO.,  1*F..  tapping  att. 
28-ln.  Sibley  si.  hd..  BG..  PF. 

32-ln.  Cinti.  Kick.  H-S.  shaft  drive,  speed  box. 
lapping  att. 

42-in.  Cinti.  Blck.  si.  hd.,  BG..  PF.,  Upping  att. 
No.  12  Natro  multiple  sp.  Upping  att. 

No.  13  Natro  multiple  sp.  tapping  att. 

No.  14  Natro  multiple  sp.  Upping  att. 

No.  30  Bausch  multiple  sp.  Upping  att. 

3- rt.  Cinti.  Blck.  pi.  radial,  tapping  att. 

4 - ft.  Cinti.  Blck.  pi.  radial.  Upping  att. 

Baker  Bros,  k Colburn  Manufacturing  Type  Drills. 
No.  17  Vs  Foote  Burt,  4-sp. ; ind.  feed  drill. 

LATHES 

No.  5 RlTett  precision  slide  rest. 

1 4-in.  x 6 - ft.  Prentice  Br.  CR.,  PCF..  QCG. 

16- in.  x 7-ft  Chard.  CR..  PCF..  serai  QC. 

18-ln.  x 8-ft.  Lodge  k Shipley  geared  hd.  CR.. 
PCF.,  Uper  att..  longitudinal  and  cross  feed 
stops. 

17- in.  x 8-ft.  Le  Blond  CR..  PCF.,  QCG.  * 

17 - in:  x 8-ft.  Flather  CR..  PTC..  QCG. 

18- in.  x 8-ft.  Lodge  k Shipley,  tool  room,  geared 

hd..  M.D.  Uper  att. 

26- ln.  x 12-ft.  Putnam  CR..  PCF. 

32-ln.  x 1 4 -ft.  Boye  k Emmet  CR..  PCF. 

32-ln.  x 1 4 -ft.  Hamilton.  CB..  PCF..  triple  geared. 
3 8 -In.  x 20-ft.  New  Haven  CR..  PCF. 

36-in.  x 16 -ft.  Pond  CR..  PCF..  triple  geared, 
err.  M.D. 

BORING  MACHINES 

3 in.  die.  bar,  Lucas  bor.,  Uble  type. 

4 In.  dia.  bar.  Detrirk  k Hanrey,  hor.,  floor  type. 
3 4 In.  Colburn  turret  head,  vertical. 

38  in.  Niles.  2 rcg.  heads. 

11  •-In.  Betts,  2 reg.  hds. 


SCREW  MACHINES  AND 
TURRET  LATHES 

%-in.  cap.  Brown  k Sharpe,  wire  feed. 

I -In.  cap.  Acme,  wire  feed. 

1%-ln.  cap.  Acme,  wire  feed. 
lVi-in.  cap.  Acme,  wire  feed. 

J«-in.  x 18-in.  Acme  univ.  fox  typ?. 

No.  3 Acme  univ.  3% -In.  cap.  flat  turret. 

2\4-ln.  x 24-in.  Jones  k Lamson,  bar  or  chucking. 
3 *4 -in.  x 36-in.  Jones  k Lamson,  bar  or  chucking. 


MILLERS 

Nos.  2.  3 and  4 Cincinnati,  plain. 

Nos.  2-A  and  5.  and  9 Kempsmith,  plain 
Nos.  3 and  4 Cincinnati,  vertical. 

Nos.  2 A,  C2,  4B  and  5 Becker  Vert. 

ACS  Becker  Continuous  Milling  Mach. 

No.  2 Brown  k Sharpe,  universal. 

No.  • Whitney  Hand  Miller. 

36  in.  x 10  ft.  Newton  Face  Slab  Mlllor. 


GRINDERS 

3-In.  x 18-in.  Norton  plain. 

6-in.  x 32-ln.  Norton  plain. 

10-in.  x 36-ln.  Norton  plain. 

18-in.  x 96-in.  Norton  plain. 

10  in.  x 30  in.  Landis,  plain. 

12  in.  x 120  in.  Landis,  plain. 

12-in.  x 36-in.  and  48-in.  Cincinnati. 

No.  2 Cincinnati,  12  In.  x 36  in.,  unlvertaL 
No.  1 Cincinnati  Cutter  and  Reamer  Grinder. 
No.  1 LeBlond  Cutter  and  Reamer  Grinder. 
No.  70  and  Nb.  75  Heald  Internal  Grinders. 
No.  6 Rivett  Internal. 

No.  60  Heald  Cylinder  Grinder. 

No.  1 1 Rivett.  bill  race. 

Saxon  Face  Grinder. 


10 -In.  Garrlgus  Rotary,  with  magnetic  chock. 

No.  2 Brown  k Sharpe  Surface  Grinder. 

No.  16  Blanchard  Grinder. 

18-in.  and  20-ln.  Disc  Grinders. 

SHAPERS  AND  PLANERS 

14-in.  Springfield  Crank  Shaptr. 

16-ln.  Cincinnati  Back-Geared  Crank  Shaper. 
20-in.  Jlendey  crank,  back  geared. 

20-ln.  Whlpp  Crank,  back  geared. 

2 4 -in.  Potter  k Johnson  Crank,  back  geared. 

2 4 -in.  Stockbridge  Crank  Shaper,  back  geared. 

15  and  24-in.  Hendey  Friction  8hapcrs. 

24  in.  x 24  in.  x 6 ft.  Flather  Planer,  one  head. 

24  in.  z 24  in.  x 8 ft.  Cincinnati,  one  head. 

2G  in.  x 24  in.  x 7 ft.  Gray  Planer,  one  head. 

30  in.  x 30  in.  x S ft.  Cincinnati  Standard,  two 
heads. 

36  in.  x 36  in.  x I ft.  Pond  Planer,  two  heads.  • 

36  in.  x 36  in.  x 12  ft.  Pond  Planer,  two  heads. 

26  in.  x 30  in.  x 14  ft.  Cincinnati  Planer,  with 
three  heads. 

36  in.  x 36  in.  x 12  ft.  Cincinnati  Planer,  four 
heads. 

41  In.  x 36  in.  x 12  ft.  Cincinnati  Planer,  three 

heads. 

41  in.  x 48  in.  x 15  ft.  Sellers  Planer,  three 
heads. 

66  In.  x 6#  in.  x 30  ft.  Bement  Planer,  three 
beads. 

MISCELLANEOUS 

No.  00  S.  k S.  Hobbing  Gear  Cutter. 

No.  000  8.  k S.  Hobbing  Gear  Cutter. 

36-ln.  Brown  A Sharpe  Gear  Cutter. 

No.  3 Lapointe  Broaching  Machine. 

3 - in.  Pratt  k Whitney  Centering  Maehine. 

No.  72  Ferraeute  Press. 

8 In.  x 8 in.  Bury  Air  Compressor. 

Vi -in.  and  1-in.  Six-Spindle  Aetna  Nut  Tapper. 

12  and  1 S -ft.  Pratt  k Whitney  Profilers. 

4 - in.  Baker  Bros.  Tapping  Maehine. 

V4  in.  x % in.  Single-End  Punch  and  Shear. 


We  have  a number  of  machines  not  mentioned  in  thie  Hat.  Send  ua  your  inquiriaa. 

HENRY  PRENTISS  & COMPANY, 

149  BROADWAY,  NEW  YORK.  N.  Y. 


BUFFALO 


HARTFORD 


SYRACUSE 


ROCHESTER 


1 “SIMMONS” 

RARE  BARGAINS  AT  SACRIFICE  PRICES!  | 

5 

2 — New  60  in.  No.  468  Newton  Rotary  Planers.  f 

1 —  New  48  in.  x 32  ft.  G.  H.  Bridgeford  Motor ‘Driven  Lathe  Taper  Att.  | 

2 —  New  60  in.  x 29  ft.  to  56  ft.  G.  H.  Niles-Bement-Pond  Motor  Driven  | 

Lathes.  | 

1 — Practically  New  18  in.  Newton  Slotter,  with  motor.  | 

1 — New  10-12  in.  Dill  Slotter,  Motor  Drive,  $1,200.00.  | 

1 — 12  ft.  Bement  Extra  Heavy  Vertical  Boring  and  Turning  Mill.  | 

1 — 10  ft.  Betts  Vertical  Boring  and  Turning  Mill.  | 

5 —  New  32  in.  Cincinnati  Shapers — Heavy  Duty,  Back  Geared.  j 

1 — 6 ft.  Cincinnati-Bickford  Gear  Box  Drive  Plain  Radial  Drill.  | 

6 —  New  36  in.  x 34  ft.  Geared  Head  Heavy  Duty  Bridgeford  Lathes.  | 

26  in.  x 18  ft.  to  24  ft.  LeBlond  Heavy  Duty  Lathes.  | 

Long  & Allstatter — Massillon — Hilles  & Jones  Punches  and  Shears.  | 

Landis — Oster — Bignall  & Keeler— Merrill  Bolt  and  Pipe  Cutting  Machines.  j 

a WRITE  FOR  FURTHER  DETAILS  AND  f 

1 COMPLETE  STOCK  LIST  I 


SIMMONS  MACHINE  CO.,  Albany,  N.  Y. 


BRANCH  OFFICES: 

801  Singer  Bldg.,  New  York,  N.  Y. 
80-88  Exchange  St..  Buffalo,  N.  Y. 
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BORING  MILLS— HORIZONTAL 
AND  VERTICAL 

1 — Dietrlck  & Harvey  l -In.  bar;  floor 
type;  Hor. 

I — No.  32  (Holdings  & Lewis;  Hor. 

1 — No.  2 Rockford;  Hot. 

1 — 34-in.  King  Vertical  Turret  Lathe, 
i — 30-in.  Rogers  & Hemphill  Vertical 
Turret  Lathe. 

I— 48-in.  Clsholt  2 head:  S.P.D. 

1 — -7 2- In.  Niles,  2 head,  cone  drive. 

RADIAL  DRILLS 

1 — fi-ft.  Birkford  Universal;  S.P.D. 

I — 6-ft.  Baush  Plain;  belt  drive. 

1 — 6-ft.  Reed-Prentice  Plain;  S.P.D. 

1— 5-ft.  Bickford  Plain;  S.P.D. 

I — 5 -ft.  N-B-P  Semi-Pniversal ; 8.PJ). 

1 — 4 -ft.  Reed-Prentice  Plain;  S.P.D. 

1 —  4 -ft.  Western  Plain;  S.P.D. 

DRILL  PRESSES 

4-,  5-  and  fi-spindle  Allen  H.S. 

3 —  Moline  hole- hog. 

4 —  NEW  3 6 -In.  Snyder  upright. 

2—  NEW  No.  315  Baker. 

1— NEW  No.  216  Baker. 

LATHES 

3—  ^Greaves-Klusman,  3-step  cone 

1 — 20  x 10  Hendey  with  relieving  and 
taper  att. 

1 — 20  x 10  Beed-Prentlce  S.P.D.,  geared 
head. 

3 — 21  x 10  LeBlond  S.P.D.,  geared  head. 
1 — NEW  21  x 12  South  Bend  Gap. 

1— NEW  21  x 14  South  Bend  Gap. 

1 —  NEW  24  x 14  South  Bend  Gap. 

2 —  24  x 14  Boye  A Emmes  D.B.G,  Q.C.Q. 
2 — NEW  24  x 10  Ryerson;  cone  drive. 
lr — 30  x 30  American,  all  geared  head;  2 

carriages. 

2 —  NEW  80  x 30  LeBlond,  geared  head; 
triple  speed  motor  drive. 

3 —  36  x 36  LeBlond  cone  drive;  triple 
geared. 

3 — 42  x 32  Bridgeford  heavy  duty;  all 
geared  head ; 2 carriages. 

1 — 8 x 80  LoSwing;  2 carriage!. 

PLANERS 

1 — 48  x 48  x 1 2 -ft. — 2-head  Putnam. 

6 — 26  x 26  x 8-ft. — 2-head  Putnam. 

1 — 30  x 30  x 8-ft. — 1-head  Gray. 

I— 28  x 26  x 10-ft.— 1-head  Pood. 

TURRET  LATHES 

II —  2)4 -in.  Grldley  Automatics. 

12 — 3 x 36  Jones  & Lamson;  geared  head. 
4 — 2)4 -In.  x 26  Greenlee. 

8 — No.  IB  Foster  Universal. 

1 —  NEW  No.  2 A Warner  ft  Swasey. 

0 — NEW  No.  1 Warner  ft  Swasey. 

2 —  NEW  No.  4 Warner  ft  Swasey. 

7 — No.  4 Foster. 

MILLING  MACHINES 

1 — NEW  No.  2 A Becker  Vertical;  rotary. 

1 — NEW  No.  3 A Becker  Vertical. 

1 — NEW  No.  4B  Becker  Vertical;  rotary. 

1 — No.  2 Brown  ft  Sharpe  Vertical;  S.P.D. 

1 —  No.  IB  Milwaukee  Universal;  8.P.D. 

2 —  No.  2 Brown  & Sharpe  Universal. 

1 — No.  2 Rockford  Universal;  S.PJ). 

1— No.  3B  Milwaukee  Plain;  8.P.D. 

1 — No.  3 Brown  ft  Sharpe  Plain;  8.P.D. 
1 — No.  34  Osterleln  Plain;  Cone  Drive. 
1- — No.  5 Cincinnati  Unlv.  rectangular  ar 
6 — NEW  TSdc  B Briggs. 

ALSO  25  0 Hand  and  Mfg.  Millers  such 
as  No.  6 Whitney;  No.  12  Pratt  ft  Whit- 
ney; No.  4 Hendey,  etc. 

MISCELLANEOUS 

1 —  BO-ln.  Gould  & Eberhardt  gear  cutter. 

2—  NEW  No.  205  Rivett  Radial  .Grinders. 
1 — 24-in.  S.  & S.  Gear  Hobber 

1 — 6-in.  Gleason  Bevel  Gear  Generator. 

1 — No.  3 Ryerson  H.S.  Friction  Saw. 

1 — 1100-lb.  Erie  Steam  Hammer. 

1— H-ln.  Cap.  18-ln.  throat  QUICK- 
WORK  Rotary  Shear. 

1 — No.  3 L.  ft  W.  4 8-in.  throat  Shear. 

1 — 10-ln.  Pratt  ft  Whitney  Vertical  Shaper. 
1 — 30-ln.  P.  & W.  Measuring  Machine. 

1 —  No.  1 Lapointe  Broaching  Machine. 
NEW  NEWTON  BLOTTERS 

2 —  6-in. ; 1— 8-in.;  1— 10-in.;  3— 15-in. 
This  it  but  a partial  litt;  u)t  hav a 
a large  liet  of  turret  lathes,  screw 
machines,  power  presses,  etc. 
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| (ifewwl  Used  Machkieiy  of theB 


For  Sal,  by  N1LES-BEMENT-POND  CO.,  Ill  Broadway.  New  York 

SECOND-HAND  MACHINERY 


Located  at  Oar  Various 
PLANERS  AND  SHAPERS 

14  in.  and  20  in.  G.  ft  E.  Shapers 
20  In.  Stockbridge  Shaper 


24  In. 

24  in. 

comb 
26  in. 

30  in. 

20  in.  x 
36  in.  x 
36  In.  x 


2 4 in.  x 6 ft.  Powell 

24  In.  x 6 ft.,  8 ft.  and  10  ft.  Whit- 

26  in.  : 

30  In.  : 

SO  in. 

36  in. 

36  In. 


6 ft.  Gray 

6 ft.  and  10  ft.  Pond«  * Hd*. 
: 12  ft.  Pond  Reversing  Motor 
: 8 ft.  to  25  ft.  Belt  Drives 
— j If  ft.  Pond  Heavy  Revers- 
ing Motor. 

42  In.  x 42  in.  X 14  ft.  Bement.  4 Hds. 

48  In.  x 48  in.  x 20  ft  Bement.  4 Hds. 

60  in.  x 60  in.  x 14  ft..  20  ft.  and  24  ft 
Niles 

72  in.  x 72  in.  x 12  ft.  Bement,  4 Hds. 

72  in.  x 72  in.  x 20  ft.  Hetvy  Bldgway  Raven- 

ing Motor. 

19  ft  x 10  ft  x 36  ft.  Betts,  4 hds. 

m MILLERS  AND  GEAR  CUTTERS 

No.  1%  and  2 B.  ft  S.  Universal  Cone  Type 

No.  2 -A.  B.  ft  8.  Universal  All  Geared 

Kb.  2-B.  B.  ft  S.  Plain  all  geared 

No.  4 and  5 B.  ft  S.  Plain  Cone  Type 

No.  5 B.  ft  S.  Vertical  Cone  Type 

No.  3.  4 and  6 B.  ft  S.  Gear  Cutten. 

15  In.  Gleason,  betel  gear  generator 
6 in.  x 48  in.  and  8 x 80  in.  P.  ft  W.  old  gtyle 
Thread  Millers 

DRILLING  MACHINES 

26  in..  32  in.  and  40  In.  Sliding  Head  Drills 
B ft.  4 ft.,  5 ft.  6 ft.  Plain  Radlals 

4 ft.  and  6 ft  Universal  Badlals. 

12  8plndle  P.  ft  W.  No.  13  Multiple 
BORING  MACHINES 
2)4  in.  Bsr  4 ft.  W.  ft  S.  Horlsontal 
2)4  in.  Bar  5 ft.  Binsse  Horizontal 
3%  In.  Bar  6 ft  and  8 ft.  Bement  Boriaontals 
4)4  In.  Bar  8 ft.  Niles  Horizontal 
4%  In.  Bar.  0 and  10  ft.  Bement  Horisantals 

5 in.  Bar  No.  1 Lucas  Horizontal 

4)4  in..  5 in.  and  6)4  in.  Mies  Floor  Borers 
42  in.  and  51  in.  Niles  Vertical  Mill* 

60  In.  Bement  Vertical  Mill 

10  ft.  Niles  220,  volt  Motor  D.C. 


Factories  and  Stores 

LATHES 

14  in.  x 8 ft  Whitcomb,  Q.  C. 

16  io.  x 10  ft.  LeBlond  Standard 

17  In.  x 6 ft.  and  8 ft.  LeBlond  Geared  Head 
20  In.  x 10  ft.  LeBlond,  q.c. 

24  In.  x 10  ft.  Whitcomb,  q.c. 

26  In.  x 10  ft  Pond  220  volt  motor  D.C. 

24  In.  x 24  ft.  Niles,  c.r. 

28  in.  x 12  ft  Pond.  e.r. 

32  in.  x 12  ft  Pond.  c.r. 

36  in.  x 20  ft.  Pond  220  volt  Motor  D.C. 

42  In.  x 20  ft  Niles  Triple  Oeared 

48  in.  x 30  ft.  Niles  Triple  Geared 

14  in.  x 28  ft  American  220  volt  Motor  D.C. 

GRINDERS 
No.  8 Higley  Saw  Grinder 
8 in.  x 30  in.  Fraser  Universal 
10  In.  x 72  in.  Norton.  Plain 

12  In.  x 36  In.  No.  2 Cincinnati  Plain 

12  In.  x 40  In.  No.  3 B.  ft  8.  Universal 

TURRET  LATHES 

No.  6-A  P.  ft  J.  220  volt  Motor  D C. 

1 In..  2 in.,  and  2)4  in.  P.  ft  W. 

2 in.  x 24  in.  W.  ft  8.  Hollow  Hex. 

2 in.  x 24  in.  J.  ft  L.  Cone  Head 
24  in..  28  In.  and  34  In  Glsholts 
22  In.  Conradson  American 

MISCELLANEOUS 

Air  Compressors.  215  ft.  535  ft  and  835  ft. 
capacity 

Blowers  Kb.  10  Sturtevant;  No.  70  Buffalo 
Crane,  3-ton  Niles.  14  ft  2 in.  Span,  D.C. 
Crane,  20-ton  48  ft  Span,  Sellers  D.C. 

Engines.  125,  150  and  200  h.p.  Philadelphia 
Corliss 

Generator  set  100  kw,  D.C.  and  Engine 
Graduating  Machine.  LeBlond 
Hammer.  750  lb.  8ellers 

Hot  Blast  Apparatus.  120  in.  Fan  engine.  8turto- 
vant 

Motors,  5 to  100  hp.  D.C. 

Pump.  500  gal.  Steam  Drive 
Saw  8 In.  rounds,  Higley 
Screw  Shaver  No.  2 P.  ft  W. 

Separator.  Oil  No.  1 American 
Slotter  6 in.  Bement 


BARGAIN  PRICES- ACT  QUICK 


PRESSES 

2 —  No.  6 Toledo  Inclinable. 

8 — No.  4 Toledo  Inclinable. 

8 — Bliss  No.  16  Horning. 

14 — V ft  O 101  Presses,  5-in.  stroke. 

0— V ft  O 102,  5-in.  Stroke,  dial  feed. 

8 — V ft  O 103,  6-in.  stroke,  dial  feed. 

3 —  No.  30  B Bliss  Homing. 

3 —  No.  10  Z.  ft  H.  Power  Screw  Presses. 

4 —  No.  3 Stiles  Geared  Presses. 

2 — No.  6 Leffler  Double  Action  Presses. 


DRILLS  AND  GRINDERS 

6 — New  Excelsior.  14 -In.  sensitive, 
t— Champion  20-in.  B.  G.  drill,  new. 

5 — No.  11  B.  ft  S.  plain  grinders,  late  type. 
1 — Greenfield  Universal  Tool  Grinder. 

1 — No.  2 B.  ft  S.  Universal  Cutter  Grinder. 


LATHES  AND  MILLERS 

8 — 14 -in.  x 6-ft  Waleott  Lathes,  new.  Q.C.Q.. 
D.B.G. 

2 — 20  x 10  Monarch  lathes,  Q.C.G..  D.B.Q. 

6 — Meyers  Lathes.  11  x 5,  brand  new. 

2 —  16  in.  American  Fox  Lathes. 

10— LeBlond  19  x 8.  Q.C.G..  D.B.G.  Like  new. 
No.  5 Bralnard  60-in.  Uble  mtr.  dr.  miller. 

1 —  No.  1)4  B.  ft  8.  Universal  Miller. 

MISCELLANEOUS 

3 —  Model  G.  ClaraUnd  Aotomhtle  H-ln..  Ilka 
new. 

2 —  No.  3 Foster  F.  B.  G.  Turret  Lathes,  like  new. 

4 —  No.  5 Foster  F.  B.  G.  Turret  Lathes,  like  new. 
2 — No.  515  National  Acme  Automatics. 

1—  No.  105)4  Bliss  Metal  Slitter. 

2 —  No.  0 B.  ft  8.  Semi-Automatic  Screw 
Machines. 


Special — 1 No.  74%  Bliss  Geared  Press,  like  new. 

WE  ALSO  BUY  SINGLE  TOOLS  OR  ENTIRE  PLANTS 
Writ,  or  Wire,  J.  GELB  & COMPANY,  201  Centre  St„  New  York  City 


tfllltlHIIIIIIIIIMIHHttllUllUIttt 


ONLY  A FEW  LEFT! 
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Becker  No.  7H  Lincoln 
Type  Milling  Machines 

$150.00  Each 

NET  F.O.B.  CARS,  NEW  HAVEN,  CONN. 

We  also  h ave  a few  more  Pratt  and 
Whitney  No.  12 — 2 spindle  profilers, 
as  good  as  new,  at  the  above  price. 

Wire  your  order 

BOTWINIK  BROS. 

21  Sylvan  Ave.,  New  Haven,  Conn. 
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R.  S.  Stokvis 
8$  Sons , Inc. 

New  York,  N.  Y. 


Speedy  Manufacturer,  Esq., 

Here’s  the  way  the  railroads  deliver : 

New  York  to  Grand  Rapids — five  days. 

New  York  to  Baltimore  — two  days 

New  York  to  Pittsburgh  — two  days 

New  York  to  Rochester  —two  days 
Brand  new  machines  shipped  within  24  hours  from 
receipt  of  order.  Better  telegraph  us  today. 

P.S. — Hit  first.  Hit  hard.  Keep  on  hitting. 


'T'bese  new  machines  (complete  list  on  request) 
are  offered  for  account  of  overseas  buyers. 


Model  “A”  Cleveland  Automatics, 
automatic  chuck  and  feed  shell. 

f" $858.00 

2 : 2\" 1,107.00 

2\'— 3|"...:„ 1,620.00 


Model  “C”  Cleveland  Automatics, 
automatic  chuck  and  feed  shell. 


i-r 

....  $765.00 

ir 

...  864.00 



960.00 

Established  1844 


R. 


S.  Stokvis  & Sons,  inc. 

17  Battery  Placb 
New  York 


Telephone 
Whitehall  1737 


iinilllllllllMIIIHtMIHUJ 


Now’s  the  time  to  buy — at  real  low  prices ! 

Every  Machine  Fully  Guaranteed — All  in  Stock  at  Address  Below 


Milling  Machines 


l_No.  3 CINCINNATI  Universal.  D.B.G. 

1 — No.  2 CINCINNATI  Universal.  LATEST. 

1 — No.  2 ROCKFORD  Universal,  S.P.D. 

1- No.  1-B  MILWAUKEE,  Universal.  S.P.D. 

3 —  No.  2 B.  k S.  Plain,  seme  with  divld.  hds. 

6 — BRIGGS  Type  ‘B.”  42  in.  Production— 

NEW.  With  ARBORS.  PUMPS,  etc. 

4—  P.  AW.,  12-in.  Heavy  AUTOMATICS— NEW. 
3 T-SLOT  TABLES.  R000  LBS.  EACH. 

2—  No.  IB  Vertical  BECKERS.  NEW.  With 
ROTARY  TABLES. 

8 — No.  2-A  and  No.  2-H  BECKER  Verticals— 
NEW.  Some  with  ROTARY  TABLES. 

15— BECKER.  FOX  and  VAN  NORMAN  small 
millers.  HAND  and  POWER  FEEDS. 

Slotters  and  Shapers 

5 —  GOULD  k EBERHARDT  B.G.,  latest  types. 

2—24  in..  1—20  In..  2—16  In. 


8 — QUEEN  CITY  16-20-24  In.,  B.G..  cone  and 
S.P.D.  drives,  brand  NEW. 

2 — ti-in.  NEWTON  Slotters — complete  -NEW. 

Lathes.  Screw  Machines,  Etc. 

1—30  In.  x 11  ft.  AMERICAN— Q.C.  Geared. 

I — 20  In.  x 10  ft.  L.  k S..  Q.C.G.,  very  latest. 
30 — Good  LATHES — all  sizes,  makes  and  types. 
15 — No.  2 FOSTER  HAND  SCREW  MACHINES 
— 1 1/16  In.  cap.,  wire  feed,  05%  new. 

1 — No.  3-A  W.  A S.  Untv.  Hollow  Hex.,  latest. 
1— No.  8 W.  & S.  G.F.H..  2*4  In.  cap.,  p.f. 

1 —  No.  2 B.  k S.  Universal  Grinder,  latest. 

2 —  3 ft.  RADIALS — Morris  and  Bickford,  a.p.d. 

1—  BROACH ER— No.  1 J.  N.  LaPolnte. 

2—  KEYSEATERS — Baker  Bros.  Nos.  1 and  2. 
30— HIGH  SPEED  DRILLS — 2.  3.  4.  5 and  6 

spindles  ALLEN  and  H.  k W..  very  latest 
types,  all  over  95  % new. 

200  OTHER  MACHINE  TOOLS— new  and  al- 
most new — Including  Power  Presses,  Drill 
Presses,  Planers,  Boring  Mills,  etc.,  etc. 


Complete  Details — Low  Prices— on  Request.  Only  Part  of  Stock  Listed  Above 
Note:  We  are  always  Buying— 

Machine  Tools — Raw  Materials— etc.  Any  Quantity  and  Entire  Plants  for  Cash 
Let  us  hear  from  you! 

A.  LAMBERG  & CO.,  241-251  Centre  St.,  New  York  City 


SACRIFICE  OFFERINGS 

New  Bliss  Cupping  and  Blanking  Presses 


STRAIGHT  SIDE  TOGGLE  FRAME  DOUBLE  ACTION 

No.  1 — Weight  Approx.  6.500  lb Price  $400 

No.  1*4  Weight  Approx.  10.000  lb Price  $650 

New  Bliss  Reducing  Presses 

No.  58— Weight  Approx.  1.250  lb Price  $100 

No.  59 — Weight  Approx.  3,500  lb Price  $175 

No.  61 — Weight  Approx.  2.450  lb Price  $150 


Quotations  made  B\  O.  B.  Cars  Army  Reserve  Depot.  New  Cumberland.  Pa.  3 miles  from 
Harrisburg,  Pa.  Inspection  can  be  made  at  the  Army  Reserve  Depot.  New  Cumberland,  Pa. 

or  at 

JOSEPH  HYMAN  & SONS 

Tioga,  Almond  and  Livingston  Sts,  Philadelphia.  Pa. 

Terms : Sight  Draft  Against  B/L  immediate  Shipment** 

Specifications  and  Photographs  Mailed  on  Request  Prices  Subject  to  Change  Without  Notice 

<twimK*«r»amiHiniiiwiiHMMiiiiiitiiiwiMiniwiinii«i*nnniimnmnHH»mwiiwn»Hnn*nminintMmiiiiHumnn*n*m**minnMmnnnnM*iMnniimi*m»inHwwnwm 


Bargains  In  Used  Tools 

PARTIAL  LIST 

4 One  spindle  Allen  drill  presses. 

1— Three  spindle  H & W drill  press. 

1 — Three  spindle  Sipp  drill  press. 

1 — Five  spindle  T & F drill  press. 

1 - Dow  No.  1 knee  type  plain  B.  G.  miller. 

2 No.  1 Hendcy  knee  type  plain  millers. 

I — No.  12  P k W Lincoln  miller. 

1 —  No.  32  Kempsmilh  Lincoln  miller. 

1 Briggs  Standard  type  “A’'  miller. 

I Briggs  5 8- in.  table  type  “A"  millers. 

3 —  No.  6 Whitney  hand  millers  (two  step  cone). 

2—  stark  No.  3 ’4  bench  lathes. 

4 —  Bryant  No.  6 chucking  grinders. 

3 —  Rtvett  No.  103  Internal  grinders. 

3— No.  0 B k S bench  tool  grinders. 

1 —  No.  2 B k S Universal  grinders. 

2 —  No.  2 B k S surface  grinders. 

1 — 6 in.  x 30  in.  Morse  plain  cyl.  grinder. 

1 — No.  10  Foster  turret  lathe. 

8 — No.  1-A  Standard  foot  presses  (new). 

1 — Waterbury  Farrel  (not  Inclinable),  standard 
open  back  press  (about  size  No.  18  Bliss). 
25 — No.  1 Baird  bench  presses. 

1 — No.  2 B & S hand  screw  machine. 

PUR1NTON  & SMITH 

31-41  Edward  Street,  Hartford.  Conn. 


MiiiiiiiniimimiiimiiinimMiiiiiiiiMiiiiiMKHtMininMtiiHiMM 


MULTIPLE  DRILLS 


-No.  11  NATCO-8  Spindle  Drill 
Price  $400.00 
-12  Spindle  FOX  Drill 


STANDARD  MACHINERY  COMPANY 

455  Chapel  St..  New  Haven.  Conn. 


RADIAL  DRILLS 

2 NEW  HAMMOND  Sensitive  Radial  Drills  with 

Tapping  Attachments  and  Work  Tables. 

Price  $475.00  each 

STANDARD  MACHINERY  COMPANY 

455  Chapel  St..  New  Haven.  Conn. 
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$1  $1  Buys  a No.4  Hendey 

X LINCOLN  TYPE  MILLER 

Price  of  1— $200.  Buy  2 for  $201.  50  To  Be  Sold. 

The  most  unusual  sale  ever  conducted  in  the  history  of  selling  machine 
tools.  Must  vacate  our  warehouse.  Machines  all  equal  to  new.  Quick 
change  feeds,  as  illustrated.  Equipment  includes  countershaft  and  oil  pump. 

Longitudinal  feed  (power)  80  In. 

Cross  feed  fi  in. 

Vertical  adjustment  of  spindle  8 In. 

8lae  of  table  (8%  in.  T slots)  84  in.  x 6 In. 

Weight  about  8,800  lbs. 

Orders  filled  as  received.  Price  F.O.B.  Care,  Newark,  N.  J.  Terms:  1.J  cash 
with  order,  balanace  draft  againat  Bill  of  Lading. 


$1 


ACT  QUICKLY,  IF  YOU  WANT  ANY 

NEW  JERSEY  MACHINERY  EXCHANGE 

21-23  Mechanic  St.,  Newark,  N.  J. 
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Increased  Production  and  Consequent 
Reduction  ol  YOUR  Costs  Made  Possible 
with  Our  Modern 

Guaranteed  Machine  Tools 

Partial  List. 

1 % in.  Gridley  Multiple  Spindle  Auto- 
matics. 

44  in.  Putnam  Vertical  Boring-  Mill. 

B ft.  Baush  Heavy  Duty  Radial  Drill. 

24  in.  Foote-Burt  Heavy  Duty  Drill. 

36  in.  Snyder  Sliding  Head  Drill  Press. 
No.  14  Pratt  & Whitney  Multiple  Spindle 
Drill. 

No.  4 Gardner  Ball  Bearing  Polishing 
Lathes. 

12  in.  x 72  in.  Norton  Plain  Cylindrical 
Grinder. 

8 in.  x 60  in.  Lo-Swing  Lathes. 

24  in.  Steinle  Full  Swing  Turret  Lathes. 

36  in.  x 36  in.  x 10  ft.  Pond,  four  heads, 
Planer. 

48  in.  x 48  in.  x 14  ft.  Powell,  four  heads, 
Planer. 

No.  77%  BLISS  STRAIGHT  SIDE  PRESS. 
No.  80A  GRANT  ( % in.)  Riveter. 

48  in.  Niles  Plate  Straightening  Roll. 

No.  2B  Cochrane  Sb  Bly  Cutting-Off  Machine. 
22  in.  x 10  ft.  Cincinnati  Traverse  Head 
ShapfT. 

No.  126  Thomson  Spot  Welder. 

Send  for  our  APRIL  LIST  of  the  largest 
stock  in  the  United  States  of  slightly 
used  and  thoroughly  overhauled  Machine 
Tools.  Power  Presses,  Power,  Electrical  and 
Contractors’  Equipment. 

Satisfaction  Guaranteed  or 
Money  Refunded 

F.  H.  NILES  & CO.,  Inc. 
WICKES  MACHINERY  CO. 

Main  Office  and  Warehouse 
West  Side  and  Claremont  Aves. 
Jersey  City,  N.  J. 

Established  1900 


s | 


PRESSES 

NEW— USED— REBUILT 

At  Sacrifice  Prices 

All  Makes — All  Types 

SPECIAL 

1-E  57  Ferracute  1500-ton 
Coining  Press 

Weight 116,000  lbs. 

CONDITION  98%  NEW 

Price $1500 

PRESENT  LOCATION  BEFORE  REMOVAL 

JOSEPH  HYMAN  & 
SONS 

Tioga  and  Almond  Sts., 
Phila.,  Pa. 
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1 — 8 in.  x 11)4  in.  square  rim  8 
section  Fly  Wheel — 18  ft.  dia. 
with  13  H in.  bore,  weigh, 
about  30.000  S 600.00 

1 — 600  - too  Lane  & Bodley 
Hydraulic  Wheel  Press,  equip- 
ped with  8 In.  x % in.  x 18  in. 

Hughes  steam  driven  Hydraulic 
pump  complete  with  clamps, 
keys  track,  etc 1000.00 

1 — Betts  Adjustable  Table  Boring 
Mill,  24  in.  swing  80  in.  travel, 
with  11  bars  1 In.  z 3 in.  and 
complete  with  counter  shaft 
and  cone  pulleys.  Overhauled 
and  in  working  condition. . . . 1000.00 

1 — 10  in.  z 23  in.  z 84  ft.  shaft 
Straightening  Machine,  com- 
plete with  screw  press.  Over- 
hauled. weighs  about  4000.. . 180.00 

1—26  in.  z 39  ft.  Nile*  Lathe, 
complete  with  steady  rests  and 
counter  shaft.  Overhauled  and 
in  fair  condition.  20  It.  z 4 


ft.  bed 


600 AM 


1 — 60  in.  z 38  ft.  Betts  Lathe 

complete  and  in  fair  condition.  8000.00 

Address  all  Inquiries  to 

MR.  E.  F.  MORTON 

Care  of  American  Blower  Company. 
Bond  Hill,  Cincinnati,  Ohio. 


Lathes,  Turret  and  Screw  Machines 

4 — Ideal  Bench  Precision  Lathes,  7 -In.  swing. 

3 — Ames  Bench  Precision  Lathes.  8 -in.  swing. 

2 — 12  and  11x6  Worcester  Tool  Room. 

1 — Ea,  Sidney  Medium  Pattern  Lathes,  14,  16, 
18.  20  in.  x 6.  8.  10,  12  and  14  ft.  beds: 
D.B.G.,  3-step  cone.  Q.C.G. 

1 — Ea.  Sidney  Heavy  Duty  Lathes,  15.  17.  19, 
25  and  27  in.  x 6,  8.  10.  12  and  14  ft. 
bed;  D.B.G..  3-step  cone.  Q.C.G. 

1 — 3%  x 60  Fitchburg  Lo-Swing  Lathe. 

1 — 14  x 6 LeBlond,  H.  S..  P.  R. 

= 1 — 14  x 6 Flather,  H.  S..  P.  R. 

= 1—15  x 6 Von  Wyck,  C.  R.,  H.  S. 

= 1 — 16  x 6 Hamilton,  C.  R.,  H.  S. 

z 2 — 16  x 8 ft.  Sidney.  Q.  C.»  (\  R..  D.  B.  G. 

= 1—17x6  Cincinnati,  C.  R..  H.  S. 

= • 1 — 20  x 12  Putnam,  rise  and  fall  rest. 

| 1 2^4  ^x  10  ft.  Lodge  & Shipley;  arranged 

§ 1 — 25  x 8 Economy  Heavy  Duty.  ('.  R..  H.  s. 

5 1 — 36  x 8 ft.  American  Chucking  Lathe. 

£ 2—18  In.  and  21  in.  Gisholt  Turret  Lathes. 

| *2 — 24  in.  Gisholt  Turret  Lathes. 

I 2 — No.  1 Pratt  & Whitney  Screw  Machines; 

S % in.  cap. 

I 11 — No.  2 Smith  Screw  Machines:  1 In.  cap. 

5 2 — No.  2%  Pratt  Ac  Whitney  Screw  Machines. 

z 3 — J & L.  3 x 36  in.  Flat  Turret  Lathes. 

§ 2 — Gridley  1 M -4 -spindle  Automatics. 

| 1 — No.  3 Bardons  & Oliver;  arranged  M.  L). 

r We  Aorp  orer  1,000  machine*  in  stork.  Stud  us 
= your  inquiries.  Our  Guarantee : Money  back  if 
z not  satisfied, 
x 

{ Wayne  Machinery  Co*  Ft.  Wayne.  Ind. 
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USED  MACHINERY 


No.  2 B A 8 Plain  Miller,  cone  drive. 

No.  2-B  B ft  S Plain  Miller,  single  pulley  drive. 
No.  2-A  BAS  Universal  Miller,  tingle  pulley 
drive. 

No.  2 B A S Vertical  Miller. 

No.  3 Kempsmith  Plain  Miller. 

No.  1 Kempsmith  Universal  Mll’er. 

No.  1 B A S Universal  Grinder. 

No.  3 B A S Universal  Grinder. 

LeBIond  Cutter  Grinder. 

No.  13  B & S Universal  Tool  Grinder. 

16x6  Hendey  Tool  Room  Lathes. 

15  x 6 Rockford  Engine  Lathes. 

16x6  8undstrand  Tool  Room  Lathe. 

No.  5 Cataract  Bench  Lathe. 

20- ln.  Hendey  Back  Geared  Crank  Shaper. 

26  x 26  x 5 ft.  Gray  Planer. 

36  x 36  x 8 ft.  Gorton  Planer. 

5-spindle  Foote  Burt  Rail  Drill. 

Allen  High  Speed  Ball  Bearing  Drill. 

23- in.  Hocfer  Bark  Geared  Power  Feed  Drill. 

2 1- in.  Hoefer  Sliding  Head  Drill. 

No.  3 Barnes  Horizontal  Drill. 

Type  B-6  Blevncy  Polishing  Machine. 

6 x 6 Racine  High  Speed  Hack  Saws. 

5 6 Peerless  Motor  Driven  Hack  Saw. 

Arbor  Presses. 

; ’2  x 4 M D.  Ingersoll-Rand  Air  Compressor. 

220  volt  D.  C.  Motors. 


CADILLAC  TOOL  COMPANY 

38  Hendrle  St..  Detroit,  Michigan 
^WIMtlllVIltlVIllllllll  HU  IHfilllltlfl, 111  IIHIII  HllltllflllH  llllllflfl  tf  llll  II9|IHIII„IIII, 9111110 


TURRET  LATHES 

i ‘“i&f-  Pr^'1*'t2P5R0A0TT  * WHITNET  *“"• 
>—*•!»•  * 2,4-ln-  JONES  * LAM  SON  Tumt 
lathe.  Price  1375.00. 

STANDARD  MACHINERY  COMPANY 
456  Chapel  St..  New  Haven.  Conn. 


.iimmmnmiimnmmimiiinimnmtimnmim 


BARGAINS 
4-ln.  Acme  Upsetting  and  Forging  MeeMi^ 
73-tn.  Cincinnati  Boring  Mill. 

75x.72-ln-x8Wt'  Cincinnati  Planer,  4 Beals. 
80-In.  x 30-ft.  American  Cone  Head  Lathe 
36-In.  x 16-ft.  American  Geared  Head  laths. 
All  in  excellent  condition. 

C.  C.  BAUKCHKE  MACHINERY  CO. 

1...., I, Avenue.  Cleveland.  O. 


PLANER 


60-in.  x 60-in.  x 14-ft.  NILES-BEMKNT-POXIJ 
Motor  Driven  Planer — 4 Heads  Can  be  Inspects 
•UNDER  BELT'* 

STANDARD  MACHINERY  COMPANY 

455  Chapel  St.,  New  Haven,  Conn. 

•■••irrmiHiTimitmHHiHiiniiiiiiiHwiiniminnmuM 
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FRANK  TOOMEY,  Inc. 


127-131  N.  THIRD  ST. 


PHILADEPHIA,  PA. 


MACHINE  TOOLS 
LATHES 


9-in. 

13-in., 

10-in. 

13-ln. 

13-in. 

18- ln. 
17-ln. 

19- in. . 
19-in. 
30-in. 
24-ln. 


X 3 6 -in.  Johnaton.  Bench.  New. 

14-in.  and  16-in.  Carroll-Jamieion,  New. 
to  86-in.  Sidney.  New. 
x 5 rt.  6 in.,  Carroll-Jamieaon.  Used, 
x T-ft..  Willard.  Used. 

8-ru  Monarch,  Q.C.,  Uaed. 

Sidney.  Q.C.,  Uaed. 

8-ft.,  LeBlond,  Q.C.,  Used. 

X 10-rt..  Sidney.  Q.C..  Used. 

X'8-ft.,.  Whitcomb,  Q.C.,  Used. 

X 12 -ft.,  Sellers,  P.C.G..  Used. 


x JB-fU 
x«-ft.. 


TURRET  LATHES 

No.  1 and  No.  6 Bardons  ft  Oliver.  W-F^-Used. 

2 V4  ~in..  Mult.  Splnde  Oridley  Aut.,  U<ed. 

No.  6 -Warner  ft  Swaaey,  W.F.  and  Chuck,  Uaed. 
No.  12  H Garvin.  W.F.,  Used. 

21-ln.  Gisholt,  2Vk  In.  cap*  Used. 

26-in.  Davis,  Chuck  Outfit,  Used. 

DRILLING  MACHINES 

S6-ln.  Hamilton  Pfiin,  T.A.,  New.  1 
42-in.,  Martin.  Plain,  O.B.,  New. 

36-in.,  Aurora,  Sliding  Head,  Used. 

32-in..  Superior  Sliding  Head,  New. 

28-in.,  Superior,  Sliding  Head.  New. 

25-ln.,  Superior,  Sliding  Head.  Used. 

25- in.,  Buffalo,  Stationary  Head,  New. 

2 8 -in.,  Rockford,  Sliding  Head.  Uaed. 

2 6 - in*  Rockford.  Sliding  Head.  Used. 

23-ln.,  ROckford,  Sliding. Head,  Used. 

20-in.,  Champion  ft  Excelsior,  New. 

14-ln.  and  10-In.,  Excelsior,  New. 

20 -in.,  Aurora,  B.G.,  P.F.,  Vied. 

PLANERS 

36-in.  x 38-in.  x 14-fU,  Ohio,  4 beads.  Used. 
86-ln.  x 30 -In.  x 10-fU,  Cincinnati.  3 heads,  mtr.. 
Used. 


24-in.  x 24-in.  X 8-fL,  Hendey.  1 head.  Used. 
24-ln.  x 24-in.  x 6-ft„  Pease,  1 head.  Used. 
36-in.  x 36-in.  x 8-ft*  Gray,  2 heads.  Used. 

SHAPERS 

18-ln.  to  24-in.,  Steptoe,  New. 

20-ln.,  Cincinnati,  B.G.,  Used. 

20-ln.,  Smith  ft  Mills.  B.O..  Used. 

MILLERS 

No.  1 Dow,  Plain,  New. 

No.  2 Cincinnati,  Universal,  UBed. 

No.  3 Cincinnati.  Plain,  Used. 

No.  2-B  Milwaukee,  Plain,  Used. 

No.  1 V4  American,  Plain,  New. 

No.  0 Steptoe.  Hand,  New. 

No.  3 Burke,  Hand,  New  and  Used. 

GRINDERS 

Norton.  10  x 30  In..  Plain,  Used. 

Modem.  8.x  SO  In.,  Plain.  Uied. 

Fraaer,  8 X 80  In.,  Universal.  Now. 

BORING  MILLS 

42-in.,  Bullard.  2 heads.  Used. 

3-in.,  Bar  Binnse,  hor..  Used. 

MISCELLANEOUS 

Bolt  Cutters.  Greenfield,  1 V4  in.  and  2 in..  New. 
Hack  Saws,  Peerless  ft  North  Wales,  New. 

Hack  Saws,  No.  4 MarTel,  Used. 

Hack  Saws.  Kwik-Kut.  8 In..  Used. 

Hammers.  100  lbs.,  little  Giant.  New.  . 
Keyseaters,  No.  2 and  No*  4,  Catlln,  Used. 

Pipe  Machines,  2 In..  4 in..  6 in.,  Ostor,  New. 
Presses,  Watson  ft  Stillman,  30  T.  Hyd.,  Used. 
Shears,  Gray  Nb.  1,  Cap.  3/16-in.  sheets.  Used. 
Slotters,  10-12-in.  Drill,  Used. 


iiMiiiliimimiiioaHO'c 


1 — lV6-in.  Landis  Single  Head  Bolt  Cutter. 

1 — No.  2 Lennox  Rotary  Bevel  Shear. 

1 — 1500-lb.  Single  Frame  Bement  Steam 
Hammer. 

1 — No.  3 Ryerson  Cored  Frame  Punch 
15-in.  throat. 

1 — 32-in.xl2-ft.,2  % -in  Spindle  D.B.G.Lathe. 

1 — 5-ft.  Foadick  Heavy  Duty  Plain  Radial 
Drill. 

1 — 6- ft.  Cincinnati -Bickford  Heavy  Pattern 
Plain  Radial  Drill. 

1 — No.  4 Cincinnati  High  Power  Universal 
Milling  Machine. 

1 — 42-in.  x 30-in.  x 10-ft.  Cincinnati  Planer 
with  two  heads  on  cross  rail. 

1 —  2‘4-in.  x 30-ft.  Kluwnan  Engine  Lathe. 

2 —  Imperial  Type  No.  10  Ingersoll-Rand 

Air  Compressors. 

Also  many  other  machine  tools,  wood  working  equip- 
ment, motor 0,  blower* , etc.  Thete  tool t are  al- 
most new,  having  been  in  terviee  only  two  year t. 
Write  u*  for  complete  li*t  and  price*. 

THE  MECHANICAL  MFG.  CO. 

Union  Stock  Yards,  Chicago,  111.  


Pratt  & Whitney  Lathes 

2 — Pratt  Sc  Whitney,  new  model.  7-in.  x 
32-in.  Bench  Lathes,  complete  with  reg- 
ular equipment  also  compound*  rest,  tra- 
verse spindle  grinder,  tool  post  grinder. 
4-in.  combination  chuck  and  two-speed 
grinder  countershaft.  Price,  each  $185. 
STANDARD  MACHINERY  COMPANY 
453  Chapel  Street.  New  Haven.  Conn. 

nfUUMMUMMIIIMIIMIIIIIIIIIIlUimmHUUMMmMIMIUMIIIIIIIIMIIMIIIMIIIIIimimilllll? 


FOR  SALE 

2 — Almost  new,  20  x 8 Hendey 
Lathes,  yoke  head,  Q.C.G., 

used  3 mos.  Each....  $1000 

1 — 14  x 6 Hendey  Lathe,  yoke 
head,  Q.C.G.,  used  3 mos. . . , 650 
1 — No.  2C  Bath  Full  Universal 
Grinder  with  about  thirty  at- 
tachments. Like  new 550 

THESE  PRICES  F.  O.  B.  CARS 

Asher  Machinery  Corporation 

49-53  Mechanic  St..  Newark,  N.  J. 
Mulberry  0127 


MILLING  MACHINES 

No.  1 Yi  New  American  Standard  Milling 
Machine,  plain  power  feed. 

U.  S.  Hand  Millers  new,  at  exceptional  prices. 

FAIRBANKS,  MORSE  ft  CO. 

917  Arch  Street.  Philadelphia,  Pa. 


Look  This  List  Over 

2 — 3 $4  x 4 in.  Greenlee  Flat  Turret 
Lathes  with  bar  and  chucking 
equipment.  Collets,  round, 
square  and  hex.  Die  heads. 
Drill  Holders,  Tap  Holders. 

4 — No.  6 Wood  Tilted  Turrets,  bar 
equipment  witb  die  beads.  Tool 
Holders,  etc. 


24  in. 

PLANERS 

28  in. 

44  in 

16  in. 

SHAPERS 

18  in. 

24  in. 

Engine 

LATHES 

Lathes,  various  i 

ilzes  and 

makes. 

10x30 

GRINDERS 

CYLINDRICAL 

12x48 

16x72 

UNIVERSAL  CUTTER  AND 
REAMER 

Surface  with  magnetic  chuck. 

Heald  Internal. 

MILLING  MACHINES 

No.  2 “Rockford”  plain  with  slotting 
and  vertical  attachments. 
Universal  No.  2 and  No.  3 Kempsmith. 
Briggs  Manufacturing. 

Becker  Lincoln  Pattern.  Quick  re- 
turn and  oil  pump. 

BORING  MILLS 

3A  Universal. 

“Rockford”. 

DRILLS 

Morris,  3 in.  Radial  with  Speed 
Box.  25  in.  Sliding  Head. 

Ball  Bearing  Sensitive — 1-2-3-4-5-6  and 
8 Spindles. 

Miscellaneous  shop  equipment,  benches 
tool  room  and  shop  accessories. 
We  buy  good  used  tools— cash  or 
exchange. 

Let  <u  know  your  requirement ». 
We  can  save  you  money. 

The  M.  D.  Larkin  Supply 
Company 

Machinery  Department 

501  East  Third  St.,  Dayton,  Ohio 


BOTWINIK  BROTHERS  SPECIALS 

1 — Brown  ft  Sharpe  No.  3,  2 8 -In.  0NT  Cutter. 

1—  Pratt  ft  Whitney  14-ln.  Vert M Surface 
Grinder. 

12— Toledo  No.  t-49  Straight  Side  Power  Prate* 
(New). 

3 — Bryant  Nb.  26  Chucking  Grinder * (New). 

2 —  Brown  ft  Sharpe  No.  13  Miller*. 

1— Beckor  No.  5.  No.  5-B.  No.  5-C  Vertical 
Miller * (each). 

3 —  American  40 -in.  Bevel  Cutting  Band  Saw*. 
1— Bliss  Nb.  73  Vi  B.  Q.  Pret*. 

1 — Becker-Bralnerd,  No.  3 Plain  Miller. 

1 — Becker-Brainerd,  No.  6 Vertical  Miller,  with 
rotary  table. 

All  of  the  above  tool*  guaranteed  to  be  in  urceUent 

condition. 

BOTWINIK  BROTHERS 

28-42  Drouve  St.  Bridgeport,  Conn. 


Six  Brand  New  Flexible 
Shaft  Equipment*  Com* 

Rlets,  with  Universal 
lotor,  110 1,  Flexible 
Shaft,  Hand  Piece  and 
Collet  and  Wrenches. 

Standard  Machinery  Co. 
455  Chapel  8t., 

New  Haven.  Conn. 


4 — No.  60  Heald 

Cylinder  Grinders, 

only  slightly  used,  with  long  cross 
slide;  condition  guaranteed. 


Excellent  Draw  Benches 

at  about  one  third  new  prices. 

For  sale  by 

Cyril  J.  Bath  & Company 

Machinery  Merchants 

1007  St.  Clair  Ave.  N.  B.,  Cleveland,  Ohio. 

MIIIINIIIIIIIIMMHIUlllMIIIIIMIIHItllltllllllMMIIUIIIIlUimilllllMIIMl  UlllllilllMMHI 

GRINDERS 

f— ; No.  2 MORSE  8-in.  x 30-ln.  Plain  Grinders 
Price  1350.00  ea. 

2 — No.  I MORSE  4 -In.  x 20-ln.  Plain  Grinder* 
Price  $300.00  ea. 

STANDARD  MACHINERY  COMPANY 

455  Chapel  St..  New  Haven,  Conn. 


REAL  BARGAINS 

2—20x10  Prentiss  Lathee,  single  pulley 
drive,  quick  change  gears. 

1—18x8  Prentiss  Luthe,  single  pulley  drive, 
quick  change  gears. 

1 — 20x10  Porter  Lathe,  quick  change  gears. 
1—18x8  Lodge  ft  Shipley  Lathe,  motor 
driven. 

1— No.  3 Foster  Screw  Machine. 

8 — No.  70  Heald  Grinders. 

1— No.  4 Hendey  Pluin  Milling  Machine, 
single  pulley  drive. 

1 — No.  20B  Bliss  Power  Press. 

A Large  Assortment  of  Other  Tools 


General  Machinery  Exchange 

211  Centre  St.  and  149  Lafayette  St* 
New  York  City 


UNIVERSAL  MILLER 

1— No.  2 CINCINNATI  HI-POWKR  Single  Pullgy 
Drive.  Price  $1,400.00. 

1 — No.  2A  Brown  ft  Sharpe  Single  Pulley  Drive. 
Price  $875.00. 

1— No.  2 GARVIN  Cods  Driven.  Price  $550.00. 

STANDARD  MACHINERY  COMPANY 
455  Chapel  SU  New  Haven,  Conn. 
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I SLIGHTLY  USED  TOPIS  FOR  YOUR  REPAIR  SHOP  I 


BORING  MILLS 

No.  1 Cleveland  Horizontal. 

No.  I Beaman  & Smith  Horizontal. 

34-In.  King  Vertical. 

37-iu.  Colburn  Vertical. 

GEAR  CUTTERS  AND  GRINDERS 

No.  612  Fellows  Hear  Sliaptr. 

No.  2Vj  Hilton  Automatic  dear  Miller. 

No.  6 Vi*  Ullion  Autoiiiulli'  Gear  Miller. 

10-in.  x 24 -In.  14.  & S.  Universal  Grinder. 

No.  1 B.  & S.  Tool  Grinder. 

No.  1 Greenfield  C & H Grinder. 

20-ln  Taylor  & Fenn  Wet  Tool  ( hinder. 

LATHES 

9-In.  x 14 -In.,  Porter  Cable,  High-Speed,  Short 
Cut  with  lever  draw-in.  attachment,  etc. 

12  in.  x 5 ft.,  Vernon  Q.C.G. 

13  In.  x 5 ft.,  Worcester. 

14  in.  x 6 ft..  Monarch. 

16  In.  x 8 ft.,  Reed. 

1C  In.  x 8 ft.,  Nicholson  Sc  Wutorman. 

20  In.  x 8 ft..  F.  F.  Reed. 

23  In.  x 10  ft,  David  Fond. 

21  In.  x 13  ft.  Porter. 

SCREW  MACHINES 

No.  4 W & S,  Type  GFH.  1%  in. 

2-in.  x 24-ln.,  J.  & I».  Flat  Turret. 

2 4 -in.  Davis  Chucking. 


H-ln.-H-ln.,  Model  "A**  Cleveland  Automatic, 
tt-in.  Model  “B”  Cleveland  Automatic. 

1%-ln..  Model  “C’*  Cleveland  Automatic. 

2 - In..  Model  *'C"  Cleveland  Automatic. 

Nb.  22-SP,  Gan-in,  Plain  Head  Turret  Lathes. 

SHAPERS  AND  PLANERS 

14 -in.  Fax  Shaper. 

18-in.  Eberhardt  Bros.  Shaper. 

16-in.,  Gould  A Eberhardt,  S.P.D. 

16- ln.,  Kelly.  B.G. 

20-in.,  Kelly,  B.G. 

17- in.  x 17-in.  x 4-ft..  Whitcomb  Planer. 

22-ln.  x 22-ln.  x 5-ft.,  Putnam  Planer. 

22-in.  x 22-ln.  x 5-ft..  Whitcomb  Planer. 

30-in.  x 30  In.  x 8 ft.,  Whitcomb  Planer. 

30-in.  X 30-ln.  X 8-ft.,  Cleveland  Open  Side. 
3«-ln.  x 36-in.  x 22-ft.,  Pond. 

MISCELLANEOUS 

40-Jb.  Bradley,  Cushioned  Helve  Hammer. 

50-lb.  Bradley,  Upright  Helve  Hammer. 

125-lb.  Beaudry,  Peerless  Hammer. 

No.  8 2 5 -ton,  Greenerd  Arbor  Press. 

3 - ft.,  Prentice  Bros.  Radial  Drill. 

5-ft.,  Fosdick  Plain  Radial  Drill. 

1 -spindle,  Allen  H.S.B.B.  Drills. 

4- spindleb  Beed-Prentlce  H.S.B.B.  Drills. 

26-in.,  Henry  & Wright  Sensitive  Radial. 
38-ln.,  Reed-Prentice,  Upright  Drill. 

No.  4 Garvin,  4-spindle,  Index  Centers. 

No.  2-B,  Cochrano-Bly  Cold  Saw. 

24  Surface  Plates.  12  In.  x 15  In. 

No.  1 American  Oil  Separator. 

No.  2 Tuttle  Tapping  Machine. 


BROWNELL  MACHINERY  COMPANY 

11-13  Eddy  St.,  PROVIDENCE,  R.  I. 

...... .A 


Special  Opportunity 
on  Milwaukee 
Milling  Machines 

1— No.  2-B  UNIVERSAL...  .$1415 
1— No.  2-B  PLAIN 1040 

Worth  $2060  and  $1680. 

Used  two  months  with  extra  special 
care,  so  new  machines  would  be  no 
better. 

We  have  these  Millers  in  the  United 
States  and  before  we  instruct  ship- 
ment to  come  forward  to  us,  offer 
them  at  above  low  price  for  quick 
turnover,  f.o.b.  cars,  Waynesboro,  Pa. 

IVill  accept  payment  in  Canadian 
funds,  so  you  <will  also  save  consider- 
able, ovnng  to  premium  for  exchange. 

Williams  & Wilson  Limited 

84  Inspector  Street,  Montreal,  P.  Q. 

IMfIMIUMIIIItflllMMMIIHIIIMtHIUIISMIllMISSfMWHStnilllimiltWIMtMItlllIMfMIMMMI 

MMiMiiMiiiniMiiMMiiiimsiMtiiiiMiimiittiiiiiiiiUMiiHiiiimniiiiiitiiiiimiiiNiinr 

1—42  In.  x 42  In.  x 12  ft.  Powell  Planer,  3 

head*  $2250 

1—18  in.  x 48  In.  x 12  ft.  Pond  Planer,  4 

heads  $2500 

1 — Powell  Planer,  36  In.  widened  to  60  In.  be- 
tween housings,  20  ft.  bed,  parallel  drive.  2 

heads  $2150 

1 — 33  In.  x 60  in.  LcBlond  screw  cutting  extension 
bed,  gap  lathe,  16  ft.  bed,  latest  model,  quick 
change  gear  $2500 


SPECIAL 


2 — Putnam  5 ft.  Radial  Drills  In  good  order. 

each  $450 

The  above  tools  are  In  excellent  condition,  avail- 
able for  immediate  delivery,  and  prices  quoted  are 
f.o.b.  cars  Boston,  Mass. 

FACTORY  & MILL  SUPPLY  CO. 

13  7 Oliver  St..  Boston.  Mass. 

mNIIIIIINIMUIIIIIMIMIMIMUIIIIIIMMimillllllllllllllllllllllllllllSIHIIMIIIIItllMMIIl! 


miimwiiHiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiuiiMiiiii 


The  Structural  and  Sheet 
Metal  Business  is  good. 
Better  look  up  that  ma- 
chine today  and  write  us. 

6 — Clev.  E.  P.  Sing.  End.  Pehs.  Arch.  Jaw. 

24  in.  Thrt.  Mtr.  Dr..  Cap.  1 Vi  in.  x 
1 in. 

1 — Ditto,  36  in.  throat. 

1 — Ditto,  48  in.  throat. 

1 — No.  2 Hillea  Sc  Jones  Mtr.  Dr.  Hor. 
Punch  12  in.  throat,  Capacity  1 in. 
x 1 in. 

1 — No.  3 Quickwork  Mtr.  Dr.  Shear,  36 
in.  throat.  Cap.  A in. 

1 — 8 ft.  Dreis  & Krump  M.D.  Power  Brake. 

1 — 36  in.  P.  S.  & W.  Hand  Brake  or 
Folder. 

1— No.  162-F  Niag.  62  in.  Ft.  Power 
Shear,  18  gauge. 

1 — 72  in.  Loy  & Nawrath  Power  Sq. 
Shear,  V4  in.  Cap. 

1 — No.  3 Long  Sc  A.  Sing.  End  Pch.  or 
Shear.  6 in.  throat. 

50 — Punch  Presses,  various  sixes  and 
makes. 

The  E.  L.  Essley  Machinery 
Company 

551-57  W.  Washington  Blvd.,  Chicago 
Xmi>iiiniiMiiuiiimiiiuiuiiimiuiniiiuiiUHiiiiiHuuiiuuiiuiiiiUHiimuiu«Miiiuui 
it  a»MMMtniMiMMmmmmnniiiniwunnniMHiimwtiininiiinnwnmtniiiimiinmii 
TOOLS  FOR  IMMEDIATE  SHIPMENT 
Air  Compressor , Nagle  Corliss,  9x8 
Air  Compressors.  Franklin,  1 **x  10  d 9 x 8 
Automatics,  National  Acme,  No.  52and  56 
Boring  Mill,  Bullard,  turret  head,  34aln. 

Boring  Mill,  10  ft.,  2 swivel  heads 

Drills,  Std.  Makes,  20-in.,  new.  Sill. 50  ea.  (6) 

Flat  Turret,  2 x 24  and  3 x 36  J.  ± L 

Gear  Cutter,  G.  A E.,  36  In. 

Grinder,  Cutter  and  Reamer,  Grand  Rapids 
Lathe,  Fitchburg,  low  swing,  8 x 60  In. 

Lathe.  Hamilton,  14  In.  x 6 ft..  hs.t  comp. rest. 
Lathe.  Hamilton,  18  In.  X 8 ft.,  dbl.  bk.  gr.  New 
Lathe,  Schumach  er-Poye.  2£ln.  x 14  ft. 

Miller.  B.  A S.,  No.  2,  heavy,  plain 
Millers,  KempBmlth,  production.  No.  32  (3) 
Motors,  G.  E.,  H to  50  hp.,  3-ph.,  new. 

Planer,  Pease,  24  x 24  x 6 ft. 

Planer,  Pond.  30  X 30  In  x 18  ft. 

Radial.  Canedy-Otto,  3 fcrin  . plain.  New 
Screw  Machine,  Wood  band,  1 y,  in. 

Shaper,  Smith  A Mills,  14  in. 

Shapers.  O.AS.,  crank,  16, 20 and 24 In.. B.G. .new 

The  Osborne  A Sexton  Mchy.  Co.,  Columbus, O 

Branch — Dayton,  O.,  1118  Lindsey  Bldg.  X 

nilUUIMIIIIIIIIimillUIIUIIIIIIIIIIIIIItlllllUIUIIIIIUIIUUUIIIliUlUIMMIIMIUIMMIliiiin 
■4  :^iiiiiiiMiiiiiUMiililliilinimiiiiiiwyiiiUHilimuiiiiiiiimiiiuiiiiitMiiMiMiMM,iMiiii>. 


j DISC  GRINDER 

| 1— No.  14  BESLKY  Double  End  Disc  Grinder,  I 

5 26-in.  Dihcs  R.  A L.  Geared  Leter  Tables  and  5 I 


Hendey  Lathe 


price  $400.00. 


| STANDARD  MACHINERY  COMPANY  | 

| 455  Chapel  St.,  New  Haven,  Conn.  f 

pllMIUlllllllllimiMMMMIIMilllMMIIIMIIIIHIIIIIIIIIIIIMIIIIIlltlllllllllIKdIIIIIUliaMIlniC 


1 — Practically  now  1 6 -in.x 6 -ft.  HENDEY  LATHE,  1 
complete  with  regular  equipment  and  also  taper  | 
attachment  and  BACKING-OFF  attachment.  5 
Serial  No.  20198.  I 

1— Pratt  & Whitney  16-ln.  x 8-ft,  LATHE,  com-  § 
lil etc  with  regular  equipment  and  also  taDer  at-  z 
tachment.  Arrangement  lor  relieving  attachment.  I 
Excellent  condition,  late  type.  s 

STANDARD  MACHINERY  COMPANY  I 
453  Chapel  St..  New  Haven.  Conn.  5 

imiiiiiiiimiiiiiiiimiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiimiiiaimiiiiiiiiiiiiiiiiitMMiiiiiuiiMi* 


Good  as  new 

at  less  than 
half  price 

I — No.  4A  Standard  S.  A.  Power 
Press  with  roll  feed. 

1 — No.  SA  Standard  S.  A.  Power 
Proas  with  roll  feed. 

26 — No.  01  V.  & O.  S.  A.  Power 
Presses  with  dial  feed  and  reels. 

3— No.  2 V.  Sc  O.  S.  A.  Power  Presses. 

9 — No.  I Baird  Open  Back  Power 
Presses  with  roll  feeds  and  reels. 

IS — No.  1 Adams  Power  Presses  with 
roll  feeds  and  reels. 

1 — No.  14  V.  & O.  Doable  Action 
Cam  Press. 

1 — 200-lb.  Standard  Auto  Drop. 

1 — 500-lb.  Standard  Auto  Drop. 

1 — 800-Ib.  Standard  Auto  Drop. 

1— 1 5 -in.  Potter  & Johnston  Shaper. 
1— 16-in.  Stockbridge  Shaper. 

1—  15-in.  Davis  & Egan  Shaper. 

2 —  24-in.  Potter  & Johnston  Shapers. 

2 — 24-in.  x 24-in.  x 6-ft.  Whitcomb 
Blaisdell  Planers. 

1 — 24-in.  x 24-in.  x 6-ft.  Gray  Planer. 

1 — 34-in.  Colburn  Vertical  Chucking. 
Machine. 

1— 42-ft.  Colburn  Vertical  Boring 
Mill;  two  heads. 

I— No.  3 Kempsmith  Universal  Mill- 
ing Machine,  vertical  attachment. 

1 — 14-in.  x 6-ft.  Prentice  Engine 
Lathe,  C.  P.  R,  taper  attachment, 
chuck. 

I — 14-in.  x 8 ft.  Reed  Engine  Lathe, 
C.  P.  R,  taper  attachment,  chuck. 

1 — 16-in.  x 6-ft.  Whitcomb-Blaisdell 
Engine  Lathe,  q.  c.  g,  C.  P.  R., 
chuck. 

I— I8-in.  x 6-ft.  Monarch  Engine 
Lathe,  q.  c.  jg,  C.  P.  R,  chuck. 

The  E.  A.  Eddy 
Machinery  Co. 

211  Eddy-  Street,  Providence,  R,  I. 

mimiiiin«nimnmamnnunnnnmn,M«  WHHHMS— — 

IDEAL  OFFERINGS 

LATHES 

12  In.  P & W Tool  Makers  taper  and  draw 
bar. 

12  in.  Hendey  Hoke  Head  taper  and  draw 
bar. 

12  in.  Hendey  Geared  Head  taper  and  draw 
bar. 

16  in.  Hendey  Geared  Head  taper  and  draw 
bar. 

18  in.  Hendey  Geared  Head  taper  and  draw 
bar. 

14  in.  American  Geared  Head  and  taiwr 

Lois  of  Reed  16  in.  x 18  in.,  some  with 
taper.  All  are  A-l  or  equal  to  new. 

Please  send  for  complete  lists  of  bargains 

IDEAL  MACHINERY  CO. 

Plain vilie.  Conn.,  U.  S.  A. 
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SAMUEL  T.  FREEMAN  & COMPANY,  Auctioneers 

Ettablithed  November  12th,  ISOS  Nos.  1519-1521  Chestnut  Street.  Philadelphia,  Pa. 


RECEIVER’S  SALE  IN  EQUITY 

By  order  of  the  United  States  District  Court  for  the  Eastern  District  of  Peuna.  In  equity,  in  the  matter  Wm.  G. 
Keck,  etc.,  vs.  Bethlehem  Motors  Corporation.  June  Term,  1920.  No.  2073. 

The  Two  Valuable  Plants  and  Property  of  Bethlehem 
Motors  Corporation,  Allentown,  Pa.,  and  Pottstown,  Pa. 


TUESDAY,  WEDNESDAY,  THURSDAY  AND  FRIDAY, 
APRIL  18, 19, 20, 21, 1922,  AT  10  A.M.  EACH  DAY 

ON  THE  PREMISES  OF  THE  CORPORATION 


REAL  ESTATE — Allentown  Plant:  Manufacturing  Plant — 1 -story 
brick-and-atructural-steel  buildings,  with  about  170,000  sq.  ft., 
with  heat,  light  and  power  and  about  14  acres  of  ground. 

Allentown  Building  Site:  Valuable  building  site  with  struc- 
ture thereon  erected. 

Pottstown  Plant:  Modem  2 -story  Brick  Daylight  Factory  with 
offices  in  the  front  and  approximately  45,000  sq.  ft.  of  floor 
space,  with  lighting,  heating  and  power  plant  and  about  2 acres 
of  ground. 

8ERVTCE  DEPARTMENT — About  $325,000  worth  of  supplies 
of  every  kind  for  service  on  the  7,500  trucks  now  on  the  road 

MATERIAL — Approximately  $1,000,000  of  material  for  the 
manufacture  oi  the  Bethlehem  motortruck  including  some  600 
engines  in  the  course  of  completion,  springs,  wheels,  gears,  trans 
missions,  hardware  and  other  materials. 

GOOD  WILL — Including  Jigs  and  Firtures,  Drawings,  Patterns 
and  Patterns  of  the  Bethlehem  Motor*  Corporation. 

MACHINERY — Comprising  the  equipment  of  both  the  Allen- 
town and  Pottstown  Plants,  modern  machine  tools,  many  of 


which  are  new,  and  all  of  which  are  in  excellent  shape  including 
Hamilton.  Le  Blond,  Hendy,  Chard.  Excelsior,  Davis,  Porter 
Cable  & Meyers  Lathes.  Direct  and  Belt  Driven,  Gould  S»  Eber 
hardt.  Potter  & Johnson  and  Columbia  Shapers.  Cincinnati.  Bick 
ford.  Ingersoll,  Kearney  & Treeker.  Becker  Brain  a rd.  Dow,  Gar 
vin  and  Brown  & Sharpe  Plain,  Horizontal.  Vertical  and  Umve; 
sal  Millers,  Hendy  & Wright  American.  Hamilton.  Garvin. 
Charlton.  Natco,  Snyder,  Cincinnati,  Minister  & Cleveland  single 
and  multi-spindle  and  Radial  Drill  Presses.  Whitcomb  Planer, 
Surface  Plane  and  Internal  Gnnders.  Honzotal  and  Vertical  Bor 
ing  Mills.  Hack  Saws,  Tool  and  Cutter  Grinders,  Centering 
Machines.  “Holt  Hog.”  Toledo  Air  Compressors  S<  rew  i'- esses 
Gisholt  dc  Steinle  Turret  Lathes.  Greenard  Arbor  Presses.  Slottera 
Piston  Turning  Valve,  Drilling  and  Cylinder  Boring  Machines, 
Wood-Tilted  Turret  Lathes,  Modern  Wood-workinig  Machinery. 
Equipment  of  Blacksmith  Shop,  Sanders.  Blowers.  Small  Tools. 
65  Motors  from  *4  to  62  H P..  Generator.  50  H P Dynano 
meters.  Shafting.  Belting,  etc.,  etc.. 

OFFICE  FURNITURE  AND  EQUIPMENT — Including  Mahogany 
and  Oak  Sanitary  Flat.  Roll-Top  and  Typewriter  Desks,  Arm, 
Side  and  Revolving  Chairs.  Typewriters,  Adding  Machines,  Comp- 
I tometers,  Safes.  Filing  Cabinets,  Rugs,  etc. 


CHARLES  D.  McAVOY.  Esq..  Special  Master. 

North  American  Building,  Philadelphia. 

HENRY.  PEPPER.  BODINE  A STOKES. 


CLINTON  E WOODS.  Receiver 

Morns  Building.  Philadelphia. 

Esqs..  Attorneys  for  Receiver.  2231  Land  Title  Building.  Philadelphia. 


ILLUSTRATED  CATALOGUE  WITH  TERMS  OF  SALE,  ITEMIZED  DESCRIPTION  OF  THE  PROPERY  TO  BE  SOLD.  ETC.,  WILL 
BE  MAILED  UPON  APPLICATION  TO  SAMUEL  T.  FREEMAN  & CO.,  1519-1521  CHESTNUT  ST..  PHILADELPHIA,  PA. 


iHiiuiimuinuiiiiiiMiiuiiiiiiiiimiiiiiiuiitnininiiiiiiiiiiuiiiiHiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiniiiiiHniiiiniiiiiiiniiiiiiiiiiiiiiiiiiiimiiitiiiiiiiimiuiiiiiii—1 


JIIIIIIIMmiUMnilMtMMMnMIUllllMIMIIUniMMMIIIIIIIHIIIIIMiiMIMMMIHIIIimiMllinr 

We  want  to  purchase 
1 GATE  SHEAR 

Capacity  48  in.  x in.  with  24 
in.  gap. 

1 DOUBLE  ANGLE 
SHEAR 

Capacity  6 in.  x 6 in.  x in. 


£ 3 

i PRESS  WANTED 

| £ 

I Bliss  No.  3,  4,  or  5 I 

f Ferracute  No.  P3,  P4,  or  P5  [ 

I * | 

Plain  or  Geared 

I * 

i | 

I Give  full  Description  as  | 

| to  Condition  and  Price. 

• I 

f | 

| Union  Loom  Works,  Inc.  I 

I Boonvlll*.  N.  Y. 


1 DOUBLE  END  PUNCH 

Capacity  in.  hole  thru  % in- 
plate.  36  in.  gap  one  end,  and 
12  in.  gap  the  other  end. 

The  above  machines  for  our  ne<w 
steel  conveyor  plant  novo  being  erected 
in  Syracuse,  A'.  Y. 

THE  LAMSON  COMPANY 

Lowell,  Mas*. 

Finn  addrmtM  Control  Superintendent 


WANTED 

No.  1 Norton  Universal  Tool  and  Cutter 

GRINDER 

First-class  condition.  State  price  and  location 

W-581.  American  Machinist 
10th  Are.  at  38th  St.,  New  York  City 


WANTED  TO  BUY 

£ £ 

| Rotary  Annealing  Furnace  I 

I and  Rotary  Washers 

I Suitable  for  working  light  Metal  part*  | 

1 W-562.  American  Machinist  I 

| 1570  Old  Colony  Bldg.,  Chicago,  III  1 

2 3 


WANTED 

Johannsen  Gauges 
(Blocks  and  Plugs) 

Give  description  and  price. 

Albany  Machine  A Tool  Co.,  Albany,  N.  Y. 

nntntnmnmnmi»iniunnHim»HHUHuinnmininiiuniniinintinnuiim»imuiit : 


LATHES 

WE  ARE  OFFERING  THE  FOLLOWING  BRAND 
NEW  LATHES  OF  A WELL  KNOWN  MANU- 
FACTURER AT  33  1-3%  DISCOUNT  FROM 
PRESENT  LIST  PRICES.  WRITE  FOR  PRICKS 
AND  SPECIFICATIONS. 

J— 14-in.  x 6-ft.  3— 16-in.  x 6-ft.  4— 18-in.  x 

STANDARD  MACHINERY  COMPANY 
455 1 Chapel  New  | Haven.  Conn. 


FOR  SALE 

Gridley  Automatics,  3 Vs  and  4)4  in. 
Cone  Automatic,  4 sp’.ndle,  V/i  in. 
Potter  & Johnston.  6A. 

Gould  & F.berhardt  Gashers,  3 spindle. 
Gleason  Generators,  6,  11  and  18  in. 

AH  in  A-l  shape.  Some  new. 

None  used  on  war  work. 

Cross  Gear  & Engine  Co. 

Detroit.  Mich. 


| 34  in.  BULLARD  MAXiMILL 

\ One  Year  Old. 

i A Bargain. 

Blackman -Hill-McKee  Machinery  Co. 

1 St.  Louis 

? 

s 1 — 9- in.  Porter  Cable  Manufacturing  Lathe. 

| 1 — 9- in.  Sunstrand  Mfg.  Lathe;  1 — 16-in.  Chard 

2 Prod.  Lathe;  1 — 16x7  Oliver  QOG  Latte. 

2 I — 2 1x10  ^rlnimarher-Boye  Std.  Lathe. 

| 1 — fl-«pimlle  Rockford  14- In.  Gang  DrllL 
I l— No.  2 Rockford  High  Power  Miller, 
f 1 — No.  2 H.  Becker  Vertical  Miller. 

I 1 — 30x30x8  Pond  Planer. 

1 .1*1  for  complrtr  list 

i McMullen  machinery  co. 

I 6-  nd  Rflplds.  Mich. 


Thread  Milling  Machines 

Trundle  Automatic  Thread  Milling  Ma- 
chine*. magazine  feed.  1 % in.  spindle. 
Machines  u-ed  for  demonstration  only. 
Smalley  General  Flange  Threading  Ma- 
chine at  very  attractive  price. 

FAIRBANKS.  MORSE  A CO. 

917  Arch  Street.  Philadelphia.  Pa. 
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ENGINEERIN' 


every  bi 
practice. 


Occuputi 


POSITIONS  VACANT — Business  Oppoituni- 

ties  and  other  undi.-p’ayed  ads.  8 cents 
a word,  minimum  $*i.00  an  insertion. 

POSITIONS  WANTED— Evening-  work 
wanted,  tutoring:  and  other  undisplayed 
ads  of  individuals  looking-  for  employ- 
ment. 4 cents  a word,  minimum  75  cents, 

payable  in  advunce. 


ADD  5 WORDS  for  box  number  in  undis- 
played ads  if  replies  are  to  any  of  our 
offices.  There  is  no  extra  charge  for 
forwarding  replies. 

DISCOUNT  OF  10 if  one  payment  is 
made  in  advance  for  4 consecutive  inser- 
tions of  undisplayed  ad. 


ADS  IN  DISPLAY  TYPE — Space  is  sold  by 

the  inch  (30  in.  to  a page),  the  price 
depending-  upon  total  space  used  within 
a year,  some  space  to  be  used  each  issue. 
RATE  FER  INCH  for  ads  in  display  space: 
1 to  3 in..  S5.00  an  In.  15  to  2*  in..  % 4.50  an  in. 
4 to  7 in..  $4.80  an  in.  30  to  49  in..  $ 4. 40  an  in. 
8 to  14  in..  14.60  an  in.  50  to  99  In..  5 4.20  an  In. 


AMERICAN  MACHINIST 


Think ‘SEARCHLIGHT  First 


ADVERTISING  RATES 


POSITIONS 

VACANT 


EMPLOYMENT 


POSITIONS 

WANTED 


Connecticut 


WANTED — A man  who  is  competent  to 
the  oversight  of  the  grinding  and 
finishing  of  bull  bearings  from  the 
hardening  to  finished  product.  Give  full 
particulars  as  to  age  and  experience : 
also  wages  expected.  P-568,  Am.  Mach. 


jiiiiiMiimtimiMiiiHtiiniiiiiiiiiH,,,,,,,,.,. 


AUDEL’S  ENGINEERS 
& MECHANICS  GUIDES 


4750  PAGES 
8754  ILLUSTRATIONS 


$1  A MONTH 
12  COMPLETE 


These  Guides  tell  you  all  about— 


I?  N*i  M*f i tv  Pra?*l^  »t >r.t-n ©Pf ratJon  of  AI.L  Stram  Emrlnw»; 

.•l',1dK-r  vTlYk  ENGINES.  Olid  1 OCOMO- 
EnutnoH;  Turl.in.-8:  Rotary  Kneinea 
gas  ('as  'csiV'  vtrJ™7on  -/hAbncAi.  Management. 

S F a v ivi - " n 1 1 Ariation-  HOW  id 
ENGINE  ru lo8  and  formulae. 
G02  R«Jw<l  l<‘a,t-C-0.rnhus,‘ur!;  *,u«l«nc1  FIuoGm  Analyaia- 
oiM-nr  ^UC«tio.n<,r  “Jltynra  of  Roller*.— Mechanics 

A S M KWiii  t nrv  1 I.l  R-ROlf.KR  DESIGN  based  on 

tlAa-  il— COI2?*: i’^KATION  FIRING.  Pi-oa.  Fifc. 
-icESTdon^ra  oiLfiin friR-ration-CooHn*  Tower* 
» . ^ i i 7 Apj>aratus-F:iev»toi^-Cr»nea--RoDe« 
aid  'f  Metrical  Er,ffin*crino  as  an 

SHIPPED  TO  YOU  FREE 

S’,'"!™  '>"*»•  N»  ohlteatlon  to 

thu  newSr^i!?.  I S,nd  c,OUI',',‘  now-today  and  get 
iLi-^iLA^mantrr  t for  engineers.  Pny  only  $1  u month. 

THtO.  AUDEL  & CO.. 
72  Fifth  Ave.f  N.Y. 

rie«df>  tnibmit  mo  for  nniirovat. 

FZJSWuf*  r A1  ' 1 '*  L'S  ■’  M I-  U St.-f 

^liP^  FORI  N<;iM  I. USA-  MWIIAMCS,  Ship 
dl  s # ntonce  prepaid,  the  8 numbers.  ll  dttisiae- 

tory.  I agree  t o pend  yon  ?1  within  7 dayuand 
to  mail  you  j 1 monthly  until  $12  j»  paid. 


FOREMAN  wanted,  ice  skates.  Large  es- 
tablished manufacturer  interested  in  hir- 
ing a high  grade  foreman  who  has  had 
actual  experience  in  making  ice  skates. 
Interview  will  be  arranged  with  the  right 
man.  In  your  first  letter,  tell  me  your 
age,  number  of  years'  experience  you 
have  had,  for  what  companies  you  have 
worked,  how  long  you  have  been  manu- 
facturing ice  skates,  nationality,  salary 
desired  to  start.  Address  your  reply  to 
P-553,  Am.  Mach. 


New  Jersey 


MACHINIST  wanted  to  travel  acting  as 
demonstrator  on  hand  tools.  One  with 
some  sales  experience  preferred.  Address 
"Travel,”  810  Broad  St.,  Newark,  N.  J. 

TOOL  AND  DIE  MAKER 
FORMAN  ON  DIE 
CASTING  DIES 

Preferably  one  thoroughly  experienced  on 
aluminum  work.  To  quick  acting,  quick 
thinking,  experienced  executive,  offer  ex- 
ceptional future.  Reply  promptly,  stating 
past  experience,  present  position,  salary  ex- 
pected. and  time  you  could  report. 

Die  Casting  Division 
LIGHT  MFC.  & FDRY.  Co. 

Pottstown,  Pa. 

EXECUTIVES 

Engineers  and  men  of  proven  ability  seeking  posi- 
t Iuiis  find  our  service  satisfactory.  Our  Mr.  H.  II. 
llarrisun  can  confidentially  negotiate  for  you  suit- 
able connections,  as  he  has  successfully  done  for 
thousands  of  others  since  1909.  Inquiries  invited. 
The  National  Business  Bourse,  Inc. 
Confidential  Negotiators 
Association  Bldg.,  Chicago. 

f.MIIIMItlllltlllllMHMIllllllllitiiimMIHinillniflUIIIIMIMMIIIIMIIIHIIIIItllllHUIUlnill 


MECHANICAL  draftsman,  experienced  in 
electric  motor  design.  State  age,  experi- 
ence and  salary  expected.  P-679,  Am. 
Mach. 


New  York 


GERMANY  — Chief  engineer,  also  works 
manager  wanted  for  executive  positions 
by  leading  machine  tool  concern  near 
Berlin.  Only  men  of  proven  ability  and 
successful  record,  with  extensive  experi- 
ence in  design  of  up-to-date  machine 
tools  and  familiar  with  the  production 
end  need  apply.  State  age  and  oartlcu- 
lar.s  P-577,  Am.  Mach. 


EMPLOYMENT  AGENCIES 


WE  have  a number  of  exceptionally  good 
openings  for  manufacturing  executives 
and  technical  men,  such  as  works  man- 
agers superintendents,  production  engi- 
neers, foundry  executives,  foremen  of  ail 
kinds,  mechanical  engineers,  designers, 
draftsmen.  You  are  under  no  obligation 
to  us  unless  you  accept  a position 
through  our  service,  which  is  certainly 
worthy  of  your  investigation.  National 
Vocational  Service,  64  W.  Randolph  St- 
Chicago,  Illinois. 


EMPLOYMENT  SERVICE 


A LEADING  organization  desiring  to  fill 
an  important  position,  for  obvious  ethical 
and  other  reasons,  cannot  invite  directly 
the  candidacy  of  any  particular  man. 
Similarly,  no  well-connected  man  will 
exploit  personally  his  own  qualifications, 
no  matter  how  receptive  he  may  be  to 
overtures.  The  undersigned  has  been  re- 
tained by  a national  clientele  for  many 
years,  as  a medium  for  negotiating  pre- 
liminaries in  such  cases.  Your  permis- 
sion to  send  booklet  discussing  this  prob- 
lem and  describing  the  service,  will  in 
no  degree  obligate  or  compromise  vou. 
Strictly  confidential.  R.  W.  Bixby,  inc. 
307  Lockwood  Bldg..  Buffalo,  N.  Y. 

POSITIONS  WANTED 

MACHINE  shop  superintendent  with  up- 
to-date  methods  on  all  kinds  of  machine 
work  would  like  to  make  change.  PW- 
555.  Am.  Mach. 

Connecticut 

MECHANICAL  "egineer.  age  35.  18  years' 
experience  tool  and  machine  design  pro- 
duction and  plant  engineering,  research 
work.  A-l  references.  Expert  in  inter- 
changeable work  such  as  fire  arms  and 
small  motors  and  generators.  Location 
immaterial.  Salary  reasonable.  j»W-55‘> 
Am.  Mach. 

Massachusetts 

MACHINIST,  toolmaker  for  nine  years  • 
some  experience  designing,  draftsman ! 
technical  training;  age  26;  go  any  Dlaee" 
PW-576,  Am.  Mach.  * P 
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POSITIONS  WANTED 


POSITIONS  WANTED 


POSITIONS  WANTED 


SALES  engineer  type  of  salesman,  ac- 
quainted with  Middle  Atlantic  states  and 
Eastern  territory,  desires  connection. 
Proven  selling  ability  combined  with 
comprehensive  knowledge  of  modern 
methods  and  a wide  acquaintance  among 
users  of  machine  tools.  Not  an  order 
taker,  but  an  energetic  and  steady  busi- 
ness getter  of  the  type  required  by  pres- 
ent conditions.  PW-643,  Am.  Mach. 


PRODUCTION  or  factory  manager  with 
twenty  years'  experience  in  the  manu- 
facture of  high  grade  interchangeable 
machinery  small  parts  and  machine 
tools.  Familiar  with  cost  saving  pro- 
duction methods,  cost  systems,  budget 
control  of  finances,  design  of  special 
equipment,  development  of  new  products, 
and  sales  promotion.  Successful  in  past 
connections.  Best  references.  Location 
immaterial.  PW-560,  Am.  Mach. 


New  Jersey 


FOREMAN,  expert  mechanic  with  long  ex- 
perience in  development  work  and  manu- 
facture of  instruments,  telephones  and 
related  apparatus,  also  check  writing 
machines,  etc.,  open  for  responsible  po- 
sition. Address  PW-56S,  Am.  Mach. 


MASTER  mechanic,  practical  mechanic 
and  first  class  machine  and  tool  de- 
signer ; practical  experience,  with  good 
technical  education.  Familiar  with  mod- 
ern manufacturing  methods,  processing, 
limits  system,  time  study  and  rate  set- 
ting. Member  of  the  A.  S.  M.  E.  Age 
36  ; married.  At  present  employed.  Pw- 
669,  Am.  Mach. 


SUPERINTENDENT-Machinist  tool-maker 
by  trade,  technical  graduate,  wide  ex- 
perience organizing,  planning  and  han- 
dling help  in  plant  where  Interchange- 
able parts  are  manufactured.  Age  36. 
Best  of  references.  Any  location  con- 
sidered. PW-569,  Am.  Mach. 


Wisconsin 


PRODUCTION  manager  or  assistant  to 
chief  executive.  At  present  production 
manager  of  $7,000,000  concern.  Thor- 
ough knowledge  of  large  scale  manufac- 
turing. Location  in  east  preferred.  PW- 
676,  Am.  Mach.,  Old  Colony  Bldg.,  Chi- 
cago. 111. 


PATENT  ATTORNEYS 


PATENTS,  C.  L.  Parker,  patent  attorney, 
McGill  Bldg.,  Washington,  D.  C.  Inven- 
tor’s handbook  sent  upon  request. 


PATENTS — Send  for  form  "Evidence  of 
Conception"  to  be  signed  and  witnessed. 
Form  fee  schedule,  information,  free. 
Lancaster  and  Allwine,  262  Ouray  Bldg., 
Washington,  D.  C. 


WORK  WANTED 


AN  expert  factory  manager  and  business 
organizer  with  very  successful  history 
directing  large  industrial  companies  is 
now  available  for  appointment  as  factory 
manager  or  equivalent  position  in  busi- 
ness where  a man  of  outstanding  ability 
is  needed,  firm  which  has  been  misman- 
aged and  requires  thorough  reorganizing 
or  where  present  head  desired  to  be  re- 
tired but  cannot  find  the  man  to  carry 
on  is  particularly  sought ; my  success  is 
due  to  organizing  ability,  energy  and 
knack  of  handling  men  so  as  to  get  the 
best  out  of  them ; no  business  would  be 
too  large ; the  larger  the  business  the 
greater  would  be  advertiser's  value,  but 
a small  business  with  scope  and  financial 
resources  could  be  successfully  expanded. 
PW-680,  Am.  Mach. 


New  York 


BROWN  Sharpe  automatic  setup  man.  Cam 
designer  capable  of  taking  charge  of 
automatics.  PW-571,  Am.  Mach. 


MECHANICAL  draftsman,  nine  years’ 
varied  experience  as  mechanic,  tool  and 
special  machinery  designer ; technical 
education ; can  fit  in  as  assistant  to 
production  or  shop  manager.  PW-574, 
Am.  Mach. 


Patent  Drawings 

Properly  made,  small  and  automatic  ma- 
chinery designed  and  built.  Inventions 
developed.  Complete  drawings  furnished. 
Write  S.  Kahn,  60  W.  82nd  St.  Phone 
3088  Schuyler. 


BOOKS  AND  PERIODICALS 


Catalogs  Wanted 

Industrial  Engineering  Co.,  708  Peoples 
Savings  & Trust  Bldg.,  Akron,  O.,  would 
like  to  receive  catalogs  of  machine  tools, 
transmission  equipment  and  general 
shop  specialties. 


AN  expert  designer  with  ten  years’  prac- 
tical experience  in  the  design  of  tools, 
dies,  fixtures,  and  special  machinery, 
seeks  a position  where  industry  and 
ability  will  be  appreciated.  The  appli- 
cant has  successfully  filled  positions  re- 
quiring executive  ability.  PW-578,  Am. 
Mach. 


EXECUTIVE ; 10  years'  practical  and  5 
years’  technical  experience  on  manufac- 
turing and  dlq-ca^tings,  any  position 
where  trust  and  ability  is  needed.  PW- 
664,  Am.  Mach. 


MECHANICAL  engineer.  33,  twelve  years’ 
experience  tool  and  machine  design  and 
experimental  work,  desires  responsible 
position.  PW-673,  Am.  Mach. 


FOREMAN,  toolmaker,  age  44,  28  years’ 
broad  experience  on  an  kinds  of  tools, 
dies,  production,  experimental  and  auto- 
matic machinery.  Able  to  take  full 
charge  or  any  responsibility  where  hard 
work,  common  sense  and  loyalty  would 
be  appreciated.  Salary,  minimum  $45 
week.  PW-664  Am.  Mach. 


BUSINESS  OPPORTUNITIES 


Manufacturer  Wanted 

Connections  with  modern  up-to-date  man- 
ufacturing concern  to  manufacture  and 
sell  new  home  dishwashing  machine.  A 
real  labor  saver.  It  washes  and  sterilizes 
thoroughly  the  family  dishes  and  cook- 
ing utensils  in  a minute.  Dishpan  en- 
tirely eliminated.  Also  for  commercial 
use.  Capacity  1,000-1,500  dishes  per 
hour.  Can  be  sold  to  retail  under  $100.00. 
Will  give  full  details  to  parties,  inter- 
ested in  making  proposition  only.  BO- 
667,  Am.  Mach. 


WE  SPECIALIZE 

on  tools  that  incorporate  the  Five 
Fundamental  Tool  Virtues.  As  a re- 
sult we  offer  to  make  for  you: 

Tools  that  are  time  saving;. 

Tools  that  are  foolproof. 

Tools  that  are  easy  to  manipulate. 

Tools  that  will  give  largest  possible  pro- 
duction. 

= Tools  that  will  give  absolute  interchange- 
| ability. 

| Send  your  difficult  tool  work  to  ua.  We 
= specialize  in  hard  work  such  as  the  average 
| toolroom  has  difficulty  in  handling.  Use 
z our  facilities  as  if  they  were  your  own. 

ARTHUR  BROCK,  JR.  TOOL  & 

I MFC.  WORKS 

| 533  North  11th  Street.  Philadelphia,  Pa.  ! 

= U.  S.  A.  I 


Want  Any? 

CONTRACT  WORK  1 

| 

Any  to  Let? 


We  Can  Do  Business 
With  You 

Aslt  for  quotation*  on 

Complete  Assemblies— 
Machine  Work 
Tool  Room  Work 
Sheet  Metal  Work 
Wood  Work 
Blacksmith  Work 
Drop  Forgings 
Heat  Treating 

No  Job  Too  Largo  or  Too  Small 
for  Oar  Attention 

BUFFALO  PITTS  CO. 

Buffalo,  N.  Y. 


MACHINE  WORK 
WANTED 


| FRANKLIN  MACHINE  CO. 

Engineers , Founders  and  Machinists 

Providence,  R.  I. 

I Textile  machinery,  heavy  machinery, 
special  machinery  of  all  kinds. 

| The  Harris-Corliss  Steam  Engines. 

i Eastern  Representative  for  Cleveland  Worm 
I Gears  and  Worm  Gear  Reduction  Units 

AMIMIIimilllllHIIIIHIIIIIIIIIIIIHIIIIIIIillllMimillltMMIIIIHIimilMIIISIIIIIHIMIIMIIIIIlT 


Metal  Stamping, 
Machine  Work,  Tools,  Dies 

inspection  gauges,  special  thread  taps  and 
dies.  Designing  and  developing  inventors' 
models,  contract  manufacturing. 

Barth  Stamping  tk  Machln.  Works 
3816  West  34th  St.  Cleveland.  Ohio 
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OUR  PRODUCT— IN  PICTURES 


THIS  motor  driven,  port- 
able machine,  one  of  a 
number  of  similar  machines 
recently  completed  in  our 
plant,  is  one  of  the  latest 
developments  in  automatic 
machinery  used  in  the 
manufacture  of  glass  bulbs. 


SPECIAL  MACHINERY 
AND  PARTS 
TOOLS  AND  FIXTURES 


1 ESTIMATES  PROMPTLY 

| FURNISHED 

! 

| THE  HARTFORD  SPECIAL  MACHINERY  CO„  Hartford,  Conn. 

s 


NOTE— This  Is  No.  9 of  a series  of  photographs 
showing  some  of  the  special  machines  which 
we  have  manufactured  for  our  customers. 


Special  and  Standard 
High  Grade  Machinery 

Jigs,  Tool 8,  Fixtures, 
Punches  and-Dies 

Jobbing  Specialists 

AMERICAN  MACHINE  & 
FOUNDRY  COMPANY 

Contract  Department 
5534  Second  Avenue,  Brooklyn,  N.  Y. 


What  the  Globe  Plant  can  do  for  you — 

DIES  AND  TOOL  MAKING  ELECTRO  PLATING 

SHEET  METAL  STAMPINGS  METAL  SPINNING 

MACHINING  OF  PARTS  RUSTPROOFING 

ACETYLENE  AND  SPOT  WELDING  ENAMELLING 
SPECIAL  MANUFACTURING  ASSEMBLING 

We  build — GLOBE  Tumbling  and  Burnishing  Barrels 

Put  ut  on  your  inquiry  lift 

THE  GLOBE  MACHINE  & STAMPING  CO.,  Cleveland,  Ohio 

— 


f. 


We  are  designers  and  builders  of 
special  machinery,  jigs  and  fixtures. 
We  know  we  can  satisfy  you  be- 
cause we  are  doing:  it  right  along 
for  many  exacting  customers. 


Our  plant  is  thoroughly  equipped 
with  the  best  types  of  machines. 
Our  engineers  are  all  men  of  long 
and  wide  experience.  Write  us  today. 


Sexton  Machine  Co. 

Hartford,  Conn. 

iMMMMimiMiiiiiiiiiiiiiiiiiMiiiiiiiimiiiiiiiiiiiiiiiiiniiMniiiiiiiiin 


SPECIAL  LABOR-SAVING 
MACHINERY 

Jigs  tnd  Fixtures  for  interchangeable  manufac- 
turing. Punches  and  Dies  for  all  kinds  of  Metal 
8tamplngs.  Gauges.  Special  Tools.  Machine 
work  to  order. 

SIMPLEX  TOOL  COMPANY 

Designers  and  Builders 
Woonsocket,  R.  I. 


5 


5m 


Gear  Cutting  j 

Machine  Work  l 

Slow  Speed  Elevators  j 

Woodworking  Machinery  | 

B.  M.  ROOT  CO,  York,  P..  1 

iiiimiiiimitiiimmiiiiiiiiiiiiiiiimtiiitiMiiiiiiiiiiiimiiiHiHiiiiiiiMiMitiiiniiiiiiiii. 
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DIES 

i 

For  Sheet  Metal  Stamping, 
Blanking,  Forming,  Combination, 
Piercing  and  Double  Action 

Long  Exporitnem.  Work  CaarantooJ.  | 

J.  Maute  Son.  Die  & Tool  Work.  1 

21-23  Kane  Street,  Buffalo.  N.  Y.  ! 

Consult  Ue.  I 


DIFFICULT  DRAWING 
AND  REDUCING 


Digitiz edJ?x>J.-vl>  J V I 
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INTERCHANGEABLE  MACHINE  PARTS  | | . 

Get  Our  Prices  I 1 L 

itrti&SSliSL'"-  LINCOLN  machine  co.  |jf 

Harry  G.  Robinson.  Supt.  PAWTUCKET,  R.  I.  j ! 

■ARTFORD  MACHINE  SCREW  CO.  | 

j Screw  Machine  Products  milled  i 
I from  the  solid  bar,  1/64"  to  | 
9 6"  diameter.  1 

Main  Office  and  Works:  Hartford,  Conn,  j 

We  Can  Build  Your 

Special  Machinery 

And  Build  it  Right 


Our  equipment  is  of  the  best. 
Our  prices  will  be  fair. 


Send  us  your  specifications  for  our  estimate 

The  Kempsmith  Mfg.  Co. 

Milwaukee,  U.  S.  A. 


ACCURATE 

Screw  Machine 
Products 

Prompt  deliveries. 

Shop  fully  equipped  with 
highest  class  new  machines 

Estimates  cheerfully 
furnished. 

AUTOMATIC  PRODUCTS 
CORP. 

199-203  EighthStreet, 

Long  Island  City,  N.  Y. 


Digs  " tools’" "’’"dies 

I fipecial  Reamers  and  Arbors.  Boring  Bars. 
= Spot  Facing  Tools.  Gauges.  Forming  Tools. 
= Stampings.  Mail  your  inquiries  for  Tools, 
5 Dies.  Jigs.  Fixtures.  Stampings  to 

AMERICAN  TOOL  & MFG.  CO. 

| Urbana.  Ohio 

f A Card  will  bring  our  Catalogue 
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[ PARTS  MANUFACTURERS 

| We  have  a completely  equipped  plant  for 
manufacturing  parte  of  all  kinde 
Mail  Blue  Prints  for  quotations. 

GENERAL  MACHINE  WORKS 

York,  Pa. 


I 

: 

i 

c 

i 

c 

I 
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CASTINGS 


BRASS,  BRONZE  AND  ALUMINUM 
MACHINE  WORK. 


The  Columbus  Brass  Company 

540  DUBLIN  AVE.,  COLUMBUS,  OHIO 


WE  SPECIALIZE  IN 
THE  DESIGN  AND 
MANUFACTURE  OF 

Ji(> — Fixture* — Ring,  Plug 
and  Snap  Gauge* — Special 
Machine*  — Blanking  — 
Piercing — Drawing — Form- 
ins'  *“d  Sub  Pre*t  Die  Work 

Send  Blueprint « /or  Estimates 


II  1 1 < 01.1  MIH  S Dll  . Tool 
M \(  I (I  \ I (OMI’WY 


««««»««« t************............ ........................ ..................—.r...tfT.T..n..t|r|t>rr|J 


Complete  Machines  or 
Parts  Manufactured 

Special  Machinery  Made.  Medium  ami 
Heavy  Planing,  Boring.  Turning,  etc. 

i Shephard  Engineering  Co,  Williamsport,  Pa 

T 


E.G.MUNSON, Utica,  N.Y.  | 
GREY  IRON  CASTINGS 
PATTERN  WORK  (Wood  & Iron)  I 
MACHINE  WORK  I 

The  building  end  mounting  of  patterns  j 
for  moulding  machines  a epecialty.  | 


SPECIAL  MACHINERY 

BUil.T  TO  ORDER 

•Ve  liuve  splendid  facilities  lor  producing  special 
.achlnery  ul  all  kinds,  and  are  prepared  to  soar* 
tntee  suilsfuctlon— both  as  regards  workmanship 
and  price.  e have  foundry  faculties  sod  an  Up 
to-dnii*  mu elilne  shop.  Send  us  blue-prints  and  give 
us  an  opportunity  to  quote  you  price.  We  can  save 
you  money. 

Lamlterr  & Todd  Machine  Co..  Camden*N4J. 


HIGH-GRADE 


Jigs,  Fixtures, 
Dies,  Gauges  and 
Special  Machines 

Send  for  free  illuetrated 
prospectus 

MEHL  MACHINE 
TOOL  & DIE  CO. 

ROSELLE,  N.  J. 

Established  1911 

Thirty  Minutes  from  New  York  City 
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Abrasive  Discs 

Badger  Tool  Co..  Beloit 
Besly  A Co.,  Charles  H..  Chicago 
Carborundum  Co..  Niagara  Palls. 
Gardner  Mch.  Co..  Beloit 

Abrasive  Materials 

Carborundum  Co*.  Niagara  Falls. 
Dickenson.  Thomas  L..  N.  Y. 
Gardner  Mch.  Co..  Beloit 
Norton  Co..  Worcester 
Safety  Emery.  Wheel  Co.,  Spring- 
field,  O. 

Vitrified  Wheel  Co.  Westfield 

Accumulators,  Hydraulic 

Elmes  Eng.  Wks..  Chas.  F..  Chicago 
Hydraulic  Press  Mfg.  Co..  Mt.  Gilead 
Watson-  Stillman  Co..  N.  Y. 


Aftercoolers,  Air 

Chicago  Pneumatic  Tool  Co.,  N.  Y. 

Air  Lifts 

Sullivan  Mchy.  Co.,  Chicago 
Air  Receivers 

Chicago  Pneumatic  Tool  Co.,  N.  Y. 

Angle  Plates 

Boston  Scale  A Mach.  Co..  Boston 


Arbors 

Brown  A Sharpe  Mfg.  Co..  Providence 
Cincinnati  (O.)  Milling  Mach.  Co. 
Cochrane-Bly  Co..  Rochester. 
Cushman  Chuck  Co..  Hartford 
Detroit  Twist  Drill  Oo..  Detroit 
National  Twist  D.  A T.  Co..  Detroit 
Nicholson  A Co..  W.  H..  Wilkes- 
Barre 

Standard  Eng.  Wks..  Pawtucket 
Union  Mfg.  Co..  New  Britain 
Union  Twist  Drill  Co..  Athol 
Whitney  Mfg.  Co.,  Hartford 


Balancing  Ways 

Anderson  Bros.  Mfg.  Co..  Rockford 
Bowsher  Co.,  N.  P.,  South  Bend 


Ball  Retainers 

Bearings  Co.  of  America.  Lancaster 


Balls,  Brass,  Bronze  and  Steel 

Abbott  Ball  Co..  Hartford 
A.uburn  Ball  Bearing  Co..  Rochester 
Strom  Steel  Ball  Co..  Oak  Park 


Barrels*  Tumbling 

Abbott  Ball  Co..  Hartford 
Globe  Mch.  A Stamp  Co.,  Cleveland 
Royersford  F.  A M.  Co..  Royersford 


Bars,  Boring 

Gisholt  Mach.  Co..  Madison 
Hannifin  Mfg.  Co..  Chicago 
Marvin  A Casler  Co..  Canastota 
Underwood  Corp..  H.  B.,  Philadelphia 


Belt  Lacing 

Chicago  Rawhide  Mfg.  Co.,  Chicago 
Schieren  Co..  Chas.  A.,  N.  Y. 

Belt  Lacing  Machines 

Birdsboro  Steel  F.  AM.  Co..  Birdsboro 

Belt  Shifters 

LeBlond  Mch.  T.  Co.,  R.  K..  Cincinnati 
Belt  Tighteners 

Jones  Fdry.  A M*ch.  Co.,  W.  A.. 
Chicago 

Belting,  Chain 

Link-Belt  Co.,  Chicago.  Philadelphia 
Morse  Chain  Co.,  Ithaca 
Whitney  Mfg.  Co.,  Hartford 

Belting  Endless 

Brown  Mfg.  Co..  A.  S..  Tilton 

Belting*  Leather 

Chicago  Rawhide  Mfg.  Co..  Chicago 
Schieren  Co..  Chas.  A.  N.  Y. 

Benches,  Work 

Manufacturing  Equip.  A Eng.  Co.. 
Framingham 

Western  T.  A Mfg.  Co.,  Springfield.  O. 
Bench  Legs 

Brown  A Sharpe  Mfg.  Co..  Providence 
Manufacturing  Equip.  A Eng.  Co., 
Framingham 

Bending  Machines,  Power 

Long  A Allstatter  Co.,  Hamilton 

Niagara  Mch.  A T.  Wks.,  Buffalo 

Blocks,  Chain  (See  Hoists*  Hand) 

Blocks.  Pillow 

Jones  Fdry.  A Mfch.  Co.,  W.  A.. 
Chicago 

Blowers 

American  Gas  Furnace  Co..  N.  Y. 
Buffalo  Forge  Co..  Buffalo 
Chicago  Flexible  Shaft  Co..  Chicago 
Westinghouse  Elect.  A Mfg.  Co.. 

E.  Pittsburgh 

Bolt  and  Nut  Machinery 

Acme  Mchy.  Co..  Cleveland 
Foote-Burt  Co..  Cleveland 
Landis  Mach.  Co.,  Waynesboro 
National  Maehy.  Co..  Tiffin. 
Greenfield  Tap  A Die  Corp..  Greenfield 
Universal  Mch.  Co..  Bowling  Green 
Victor  Tool  Co.,  Waynesboro 

Bolts  and  Nuts 

Hartford  MV?h.  Screw  Co.,  Hartford 
National  Acme  Co..  Cleveland 

Bone  for  (fese  Hardening 

Ho  gets  A Hubbard  Co..  Middletown 


Bars*  Bronze  Cored 

Bunting  Brass  A Bronze  Co.,  Toledo. 


Books*  Technical 
McGraw-Hill  Book  Co.,  N.  Y. 


Bearings.  Ball 

Aetna  Ball  Bear.  Mfg.  Co..  Chicago 
Auburn  Ball  Bearing  Co..  Rochester 
Bearings  Co.  of  America.  Lancaster 
Boston  Gear  Wks..  Quincy 
Fafnir  Bearing  Co..  New  Britain 
Norma  Co.  of  America.  N.  Y. 

Schatz  Mfg.  Co..  Poughkeepsie 
U.  S.  Ball  Bearing  Co..  Chicago 

Bearings,  Bronze 

Bunting  Brass  A Bronze  Co..  Toledo 
Doehler  Die  Casting  Co..  Brooklyn 

Bearings,  Die-Cast 

Doehler  Die  Cast.  Co..  Brooklyn 
Franklin  Die  Cast.  Corp..  Syracuse 
Light  Mfg.  A Fdry.  Co..  Pottstown, 

Bearings,  Journal 

Arguto  Oilless  Bearing  Co..  Phila. 
Bunting  Brass  A Bronze  Co..  Toledo 
Columbus  Brass  Co..  Columbus 

Bearings,  Roller 

Norma  Co.  of  America.  N.  Y. 
Royersford  F.  A M.  Co.,  Royersford 

Belt  Cement 

Schieren  Co..  ChaB.  A.,  N.  Y. 

Belt  Clamps 

Hoggson  A Pettis  Mfg.  Co.,  New 
Haven 

Belt  Dressings  and  Fillers 

Schieren  Co..  Chas.  A..  N.  Y. 

Texas  Co.,  N.  Y. 

White  A Bagley  Co..  Worcester 

Belt  Fasteners 

Bristol  Co..  Waterbury 


Boosters 

American  Gas  Furnace  Co..  N.  Y. 
Westinghouse  Elect.  A Mfg.  Co.. 

E.  Pittsburgh 

Boring  A Turning  Mills,  Horizontal 

Gisholt  Machine  Co..  Madison 

Boring  and  Turning  Mills,  Vertical 

Betts  Mach.  Co..  Rochester 
Bickford  A Co..  H..  Lakcport 
Bullard  Mch.  Tool  Co..  Bridgeport 
Cincinnati  Planer  Co..  Cincinnati 
Colburn  Mach.  Tool  Co..  Cleveland 
Newton  Mch.  Tool  Wks..  Phila. 
Sellers  A Co.,  Wm„  Philadelphia 

Boring,  Drilling  and  Milling  Mach- 
ines, Horizontal 

Barnes  Co..  W.  F.  A John.  Rockford 
Baush  Mch.  T.  Co..  Springfield.  Mass. 
Beaman  A Smith  Co..  Providence 
Betts  Mach.  Co..  Rochester 
Cochrane-Bly  Co..  Rochester. 

Gisholt  Mach.  Co..  Madison 
Landis  Tool  Co..  Waynesboro 
Lucas  Machine  Tool  Co..  Cleveland 
Moline  Tool  Co..  Moline 
Newton  Mch.  Tool  Wks..  Phila. 
Pawling  A Harnishfeger  Co..  Mil- 
waukee 

Ryerson  A Son,  Jos.  T..  Chicago 
Sellers  A Co..  Wm„  Philadelphia 
Springfield  Mch.  T.  Co..  Springfield.  O. 
Vandyck  Churchill  Co..  N.  Y. 

Boring,  Drilling  and  Milling  Mach., 
Vertical 

Betts  Mach.  Co..  Rochester 
Knight  Mchy.  Co..  W.  B..  St.  Louis 
Pawling  A Harnischfeger  Co..  Mil- 
waukee 

Ryerson.  Jos.  T.  Co.,  Chicago 


Boring  Heads 

Lovejoy  Tool  Co..  Springfield.  Vt. 
Marvin  A Casler  Co.,  Canastota 


Boring  Tools 

Armstrong  Bros.  Tool  Co..  Chicago 
Brown  A Sharpe  Mfg.  Co..  Providence 
Independent  Pneu.  T.  Co..  Chicago 
Lovejoy  Tool  Co..  Springfield.  Vt. 
Western  T.  A Mfg.  Co..  Springfield,  O. 
Williams  A Co..  J.  H..  Brooklyn 


Boxes,  Tote  (See  Furniture,  Ma- 
chine Shop) 

Box  Tools 

Watson  Mfg.  Co..  Toledo 


Brackets,  Lamp  Adjustable 

McCrosky  Tool  Corp..  Meadville 


Broaches 

Hurlbut  Rogers  Broach  Co..  Hudson 
Lapointe  Co..  J.  N.t  New  London 
Lapointe  Mach.  Tool  Co..  Hudson. 


Broaching  Machines 

Lapointe  Co..  J.  N.,  New  London 

Lapointe  Mach.  Tool  Co..  Hudson. 


Bronze 

Bunting  Brass  A Bronze  Co..  Toledo 

Bronze,  Phosphor 

Bunting  Brass  A Bronze  Co..  Toledo 


Backet  Carriers,  Pivoted 
Link-Belt  Co..  Chicago.  Philadelphia 


Buffing  or  Polishing  Machines 
(See  Polishing  and  Buffing  Machines) 


Bulldozers 

Long  A Allstatter  Co..  Hamilton 


Burners,  Oil  and  Gae 

Advance  Furnace  A Eng.  Co..  Spring- 
field.  Mass. 

American  Gas  Furnace  Co.  ,N.  Y. 
Best  Furnace  A Burner  Co..  W.  N., 
N.  Y. 

Johnson  Gas  Appliance  Co..  Cedar 
Rkpids, 


Rushings 

Bunting  Brass  A Bronze  Co..  Toledo 
Columbus  Brass  Co..  Columbus 


Cabinets*  Tool 

Armstrong  Bros.  Tool  Co.,  Chicago 
Calipers 

Athol  Mach.  A Fdry.  Co..  Athol 
Brown  A Sharpe  Mfg.  Co..  Providem*e 
Randall  A Stickney.  Waltham 
Slocomb  Co..  J.  T.,  Providence 
Starrett  Co.,  L.  S..  Athol 

Cam  Cutting  Machines 

Cochrane-Bly  Co..  Rochester. 

Garvin  Mach.  Co..  N.  Y. 
Rowbottom  Mach.  Co..  Waterbury 
Walcott  Lathe  Co..  Jackson 


Cameras 

Photostat  Corp.,  Rochester 


Cams 

Rowbottom  Mach.  Co..  Waterbury 


Can-Making  Machinery  (See  Sheet 
Metal  Working  Machinery) 

Carbonizing  Machines 

American  Gas  Furnace  Co..  N.  Y. 

Castings,  Aluminum 

Bunting  Brass  A Bronze  Co..  Toledo 
Doehler  Die  Casting  Co..  Brooklyn 
Light  Mfg.  A Fdry.  Co..  Pottstown 

Castings,  Brass  and  Bronze 
Accurate  Brass  Casting  Co.,  Brooklyn 
Bunting  Brass  A Bronze  Co..  Toledo 
Columbus  Brass  Co..  Columbus 
Doehler  Die  Cast.  Co..  Brooklyn 
Imperial  Brass  Mfg.  Co..  Chicago 
Light  Mfg.  A Fdry.  Co.,  Pott9town 


Castings,  Die  Molded 

Doehler  Die  Cast.  Co..  Brooklyn 
Franklin  Die  Cast.  Corp.  Syracuse 
Grey  Mfg.  Co.,  C.  M..  E.  Orange 
Light  Mfg.  A Fdry.  Co.,  Pottstown 


Castings,  Malleable  Iron  « 

Link-Belt  Co..  Chicago,  Philadelphia 

Castings*  N1  chrome 


Castings*  Semi-Steel 

Springfield  Mch.  T.  Co.. 


Springfield,  0 


Centering  Machines 

Pawling  A Harnischfeger  Co..  Mil 

Standard  Eng.  Wks..  Pawtucket 
Whiton  Mch.  Co..  D.  E„  New  London 


Centers,  Lathe 

Detroit  Alloy  Steel  Co..  Detroit 
Centers,  Planer 

Cincinnati  Planer  Co.,  Cincinnati 
Woodward  A Powell  Planer  Co, 
Worcester 

Chains  (See. Sprockets  and  Chains) 
Chains*  Driving 

Baldwin  Chain  A Mfg.  Co.,  Worcester 
Link-Belt  Co.,  Philadelphia,  Chicago 
Morse  Chain  Co..  Ithaca 
Philadelphia  Gear  Wks..  Philadelphia 
Whitney  Mfg.  Co..  Hartford 

Chucking  Machines 

Brown  A Sharpe  Mfg.  Co..  Providence 
Bullard  Mach.  Tool  Co.,  Bridgeport 
Cleveland  Auto.  Mach.  Co..  Cleveland 
Gisholt  Mach.  Co.,  Madison 
Jones  A Lamson  Mch.  Co..  Spring- 
field.  Vt. 

Potter  A Johnston  Mch.  Co.,  Paw- 
tucket 

Warner  A Swasey  Co..  Cleveland 


Chucks,  Air 

Frontier  Chuck  A Tool  Co..  Buffalo 
Manufacturing  Equip.  A Eng.  Co.. 
Framingham 

('bucks.  Centering 

Cushman  Chuck  Co.,  Hartford 

Chucks,  Drill  and  Tap 

Almond  Mfg.  Co..  T.  R..  Ashburnbam 
American  Equip.  Co..  Detroit 
Clemson  Bros..  Inc..  Middletown 
Cushman  Chuck  Co..  Hartford 
Horton  A Son  Co..  E..  Windsor  Locks 
Manufacturers  Equip.  Co.  Chicago 
Marvin  & Casler  Co..  Canastota 
Morse  Twist  D.  AM.  Co..  New  Bed- 
ford 

National  Twist  D.  A T.  Co..  Detroit 
Soully-Jones  Co..  Chicago 
Skinner  Chuck  Co..  New  Britain 
Trump  Bros.  Mch.  Co..  Wilmington 
Union  Mfg.  Co..  New  Britain 
Victor  Tool  Co..  Waynesboro 
VVhitney  Mfg.  Co..  Hartford 
Whiton  Mch.  Co..  D.  E..  New  London 


Almond  Mfg.  Co..  T.  R.,  Ashbornham 
Bullard  Mach.  Tool  Co..  Bridgeport. 
Clem  son  Bros..  Inc..  Middletown 
Cushman  Chuck  Co..  Hartford 
Gisholt  Machine  Co..  Madison 
Hoggson  A Pettis  Mfg.  Co.,  New 
Haven 

Horton  A Son  Co..  E..  Windsor  Locks 
Manufacturers  Equip.  Co..  Chicago 
Ryerson  A Son,  Jos.  T.,  Chicago 
Skinner  Chuck  Co..  New  Britain 
Union  Mfg.  Co..  New  Britain 
Whiton  Mch.  Co.,  D.  E.,  New  London 

Chucks,  Magnetic 

Heald  Mach.  Co.,  Worcester 
Walker  Co..  O.  S..  Worcester 

Chucks,  Planer 

Cincinnati  Planer  Co..  Cincinnati 
Hoggson  A Pettis  Mfg.  Co..  New 
Haven. 

Horton  & Son  Co.,  E..  Windsor  Locks 
Skinner  Chuck  Co..  New  Britain 
Union  Mfg.  Co..  New  Britain 
Walker  Co.,  O.  S..  Worcester 

Chocks,  Split 

Ames  Co  B.  C-.  Waltham. 

Rivett  Lathe  A Grinder  Co..  Boston 
Seneca  Fans  Mfg^  Co..  Seneca  Falls 
Stark  Tool  Co..  Waltham 
Wade- American  Tool  Co.,  Waltham 


Athol  Mach.  A Fdry.  Co.,  Athol 
Birdsboro  Steel  F.  A M.  Co..  BirdBboro 
Brown  A Sharpe  Mfg.  Co..  Providence 
Franklin  Mach.  Co..  Providence 
Munson.  E.  G.,  Utica 
Springfield  Mch.  T.  Co ..  Springfield.  O. 
Whitcomb-Blaisdell  Mch.  Tool  Co., 
Worcester. 


« noring  Mill 

gjffiSS  MChi.  TooA  Co.  Bridseport 

Gisholt  Machine  Co..  Madiaon 

damps.  Machinists* 

Armstrong  Bros.  Tool  Co.  Chi  cars 
Reed  Mfg.  Co..  Erie.  Pa 
Starrett  Co..  L S..  Athol 
Williams  & Co..  J.  H . Brooklyn 


.Dicitiz— — 


Eliminate  Waste — With  Modem  Equipment 


April  6,  1922 


800  H.  P.  double  reduction  drive  on  mine  hoist.  Link-Belt  silent  chain  as  first  reduction  and  a quadruple- width  Link-Belt  Roller  Chain  as  second  reduction. 

LARGE  RATIO  SPEED  REDUCTIONS 

\XTITH  a single  Link-Belt  Silent  Chain  Drive  we  smallest  wheels,  and  especially  in  limited  spaces,  a 

v v have  made  as  great  a reduction  as  20  to  1.  double  reduction  drive,  using  Link-Belt  Silent  Chain 

In  other  words  the  speed  of  the  driven  shaft  has  for  the  first  reduction  and  Link-Belt  Roller  Chain 

been  reduced  to  l/20  of  that  of  the  driver  shaft,  for  the  second  reduction,  has  many  advantages.  It 

. through  a single  drive.  is  compact,  efficient,  economical,  and  flexible;  yet 

positive. 

Where  conditions  permit,  it  costs  less  to  handle  the 

total  speed  reduction  through  one  unit.  In  this  way,  Conditions  vary,  and  one  rule  cannot  be  applied 

the  countershaft  is  eliminated,  with  its  bearings,  with  the  same  success  to  every  case.  That  is  why 
extra  wheels,  etc.  we  ask  you  to  take  your  problem  up  with  our  ex- 

perienced drive  chain  engineers.  They  will  help 
For  drives  transmitting  large  horsepowers,  and  you  determine  the  best  drive  for  the  purpose.  Ad- 

thus  requiring  relatively  large  diameters  for  the  dress  nearest  office. 


PHILADELPHIA 

Nn  York 
Boston  9 . 

Pittsburgh  . . 

8t.  Louis  C 

Buffalo  . . . . 

Wilkes-Barre  . 

Huntington,  W.  Va- 


l CHICAGO 

Wool  worth  Bldg. 
. . .49  Federal  St. 

1601  Pork  Bldg. 
Central  National  Bank  Bldg. 
. 647  Ellicott  Square 

2nd  National  Bank  Bldg. 
Robaon-Prichard  Bldg. 


LINK-BELT  COMPANY 


Cleveland 
Detroit  . 

Kansas  City.  Mo. 
Seattle  . 
Portland.  Ore.  . 
San  Francieoo  . 
Los  Angeles 


. 429  Kirby  Bldg. 

4210  Woodward  Ave. 
. 306  Elmhurst  Bldg. 
. 820  First  Ave.,  8. 

. First  and  Stark  Sts. 

. 168  Second  St. 
163  N.  Los  Angeles  St. 


868 

INDIANAPOLIS 

Denver  . Iindrooth.  Shubart  A Co.,  Boston  Bldg. 
Louisville.  Ky.  . Frederick  Wehle.  Starks  Bldg. 
New  Orleans  . C.  O.  Hina,  604  Carondelet  Bldg. 
Birmingham.  Ala. 

8.L.  Morrow.  720  Brown-Man  Bldg 
Charlotte,  N.  C.  J.  8.  Cothran.  Com' I Bank  Bldg. 


H.  W.  CALDWELL  A SON  CO..  CHICAGO,  17th  and  Western  Ave. 

LINK 


Canadian  Link-Belt  Co..  Ltd..  Toronto  and  Montreal 


NEW  YORK.  Wool  worth  Bldg.  DALLAS.  TEXAS.  709  Main  8L 
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Cleaners,  Metal,  Waste.  General 
Oakley  Chemical  Co..  N.  Y. 

Clorks.  Time 

G^holt  Mach.  Co.,  Madison 

('latches.  Friction 

Brown  Co..  A.  & F..  N.  Y. 

Brown  Engineering:  Co..  Reading: 
Eilgemont  Mrh.  Co.,  Dayton 
Hilliard  Clutch  A Mchy.  Co..  Elmira 
Johnson  Mch.  Co..  Carlyle.  Man- 
chester 

Jones  Fdry.  Sc  Mch.  Co..  W.  A.. 
Chicago 

Link-Belt  Co..  Chicago.  Philadelphia 
Moore  A White  Co..  Philadelphia. 

Coal  and  Ash  Handling  Machinery 

Link-Belt  Co..  Chicago.  Philadelphia 
Shepard  Elec.  C.  & H.  Co..  Montour 
Falls 

Coal-Storage  Systems 

Link-Belt  Co..  Chicago.  Philadelphia 

Collars,  Shaft  or  Set 
Royersford  F.  & M.  Co..  Royersford 

Collars,  Spacing 

Detroit  Stamping  Co..  Detroit 
Bcully-Jones  Co..  Chicago 

Collets 

Brown  Sc  Sharpe  Mfg.  Co..  Providepce 
Geometric  Tool  Co..  New  Haven 
McCrosky  Tool  Corp..  Mead vi He 
Rivett  Lathe  Sc  Grinder  Co..  Boston 
Standard  Eng.  Wks..  Pawtucket 
Union  Twist  Drill  Co..  Athol 
rTIUney  Mfg.  Co.,  Hartford 

Compounds,  Carbonising,  Case  Hard- 
ening and  Tempering 
Rogers  St  Hubbard  Co..  Middletown 
Shore  Instrument  A Mfg.  Co..  N.  V. 

Compounds,  Cleaning 
Oakley  Chemical  Co.,  N.  T. 

Compounds,  Cutting,  Drilling,  Grind- 
ing. Screw  Cutting 
Oakley  Chemical  Co.,  N.  Y. 

Sun  Co..  Philadelphia 
Texas  Co.,  N.  Y. 

White  Sc  Bagley  Co..  Worcestei 

Compressors,  Air  and  Gas 

Bury  Compressor  Co..  Erie 
Chicago  Pneumatic  Tool  Co.,  N.  Y. 
Curtis  Pneu.  Mchy.  Co..  St.  Louis 
Sullivan  Mchy.  Co..  Chicago 

Cones,  Friction 

Evans  Fric.  Cone  Co.,  Newton  High- 
lands 

Contract  Work 

American  Mch.  Sc  Fdry.  Co..  Bklyn. 
American  Tool  Sc  Mfg.  Co..  Urbana 
Ames  Co..  B.  C.,  Waltham 
Barth  Stamping  Sc  Mach.  Wks., 
Cleveland. 

Becker  Mill.  Meh.  Co..  Hyde  Park 
Betts  Mach.  Co..  Rochester. 

Boston  Scale  Sc  Mach.  Co..  Boston 
Brock  Tool  Sc  Mfg.  Works.  A.,  Phila. 
Brown  Sc  Sharpe  Mfg.  Co..  Providence 
Buffalo  Pitts  Co..  Buffalo 
Columbus  (O.)  Die  T.  St  M.  Co. 
Detroit  Stamp  Co..  Detroit 
Earle  Gear  A Mach.  Co..  Phila. 
Franklin  Mach.  Co.,  Providence 
Garvin  Mach.  Co..  N.  Y. 

General  Mach.  Wks..  York. 

Giaholt  Machine  Co..  Madison 
Grant  Mfg.  & Mch.  Co..  Bridgeport 
Hartford  Mch.  Screw  Co..  Hartford 
Hartford  Special  Mchy.,  Hartford 
Johnson  Tool  Co.,  Providence 
Keller  Mech.  Engr.  Co..  Brooklyn 
Kempsmith  Mfg.  Co..  Milwaukee 
Lambert  St  Todd  Mach.  Co..  Camden 
Lincoln  Mach.  Co..  Pawtucket 
Maute  Sons  Die  St  T.  Wks.,  J..  Buf- 
falo 

Mehl  Mch.  T.  & Die  Co.,  Roselle 

Meisel  Press  Mfg.  Co.,  Boston 
Meldrum  Gabrielson  Corp..  Syracuse 
Potter  Tool  Sc  Mach.  Wks..  N.  Y. 
Robinson  Tool  Wks..  Waterbury 
Root  Co..  B.  M..  N.  Y. 

Rowbottom  Mach.  Co..  Waterbury 
Sexton  Mch.  Co..  Hartford 
Shepherd  Eng.  Co.,  Williamsport 
Simplex  Tool  Co..  Woonsocket 
S’ eel  Products  Eng.  Co..  Springfield.  O. 
Underwood  Corp.,  H.  B.,  Philadelphia 
Wade-American  Tool  Co..  Waltham 
Waltham  Mach.  Wks.,  Waltham 

Controllers  A Starters.  Elect. 

Westinghouse  Elect.  Sc  Mfg.  Co.. 

E.  Pittsburgh 

Conveyors  and  Elevators  (See  Ele- 
vators) 

Cotter  Pins 

Williams  St  Co.,  J.  H„  Brooklyn 
Counterbores 

Detroit  Twist  Drill  Co..  Detroit 
National  Tool  Co.,  Cleveland 

National  Twist  D.  Sc  T.  Co..  Detroit 
Pratt  Sc  Whitney  Co..  Hartford 
Slocomb  Co..  J.  T.,  Providence 


| WHAT  AND  WHERE  TO  BUY  1 


Counters,  Revolution 

Bristol  Co..  Waterbury 
Brown  Inst.  Co.,  Philadelphia 

Countershafts 

Brown  A Sharpe  Mfg.  Co..  Providence 
Diamond  Mach.  Co..  Provident 
Evans  Fric.  Cone  Co..  Newton  High- 
lands 

Garvin  Mach.  Co..  N.  Y. 
Countersinks 

Greenfield  Tap  A Die  Corp..  Greenfield 

Counting  and  Printing  Wheels 

Doehler  Die  Casting  Co..  Brooklyn 
Franklin  Die  Cast.  Corp.,  Syracuse 

Counting  Machines 

Brown  Inst.  Co..  Philadelphia 

Hart  Mfg.  Co.,  R.  A.,  Battle  Creek 

Couplings,  Flexible 

Brown  Engineering  Co..  Reading 
Dexter  Co.,  I.  H.  Goshen 
Jones  Fdry.  A Mch.  Co..  W.  A.. 
Chicago 

Smith  A Serrell.  Newark, 

Couplings.  Hose,  Universal 
Chicago  Pneumatic  Tool  CoM  N.  Y. 


Couplings,  Rigid 

Jones  Fdry.  A Mch.  Co.,  W.  A., 
Chicago 

Smith  A Serrell.  Newark. 

Couplings,  Shaft 

\lmond  Mfg.  Co..  T.  R.  Ashbumham 
Dexter  Co..  I.  H.  Goshen 
Edgcmont  Mch.  Co..  Dayton 
Johnson  Mach.  Co.,  Carlyle.  Man- 
chester 

Nicholson  A Co..  W.  H.,  Wilkes- 
Barre 

Royersford  F.  A M.  Co..  Royersford 
8mith  A Serrell.  Newark. 


Cranes,  Electric  (Bee  Holsts,  Elec* 
trie) 

Cranes,  Hand  (See  Holsts,  Hand) 


Dealers,  Machinery  (See  Searchlight 
Section) 

Asher  Machy.  Corp.,  Newark 
Bath  A Co.,  Cyril  J..  Cleveland 
Botwinik  Bros.,  New  Haven 
Brownell  Mchy.  Co..  Providence 
Cadillac  Tool  Co.,  Detroit 
Eddy  Mchy.  Co..  E.  A..  Providence 
Easley  Mchy.  Co..  Chicago 
Factory  A Mill  Supply  Co..  Boston 
Freeman  A Co..  Samuel  T.,  Phila. 
Garvin  Mach.  Co..  N.  Y. 

Gelb  A Co.,  J..  N.  Y. 

General  Mchy.  Exchange.  N.  Y. 
Hill.  Clarke  A Co..  Chicago 
Hyman  A Sons.  Jos.,  Philadelphia 
Ideal  Machinery  Co.,  Plainsville. 
Lamberg  A Co..  A..  N.  Y. 

Larkin  Supply  Co..  M.  D..  Dayton 
McMullen  Mony.  Co..  Grand  Rapids 
N.  J.  Mchy.  Exch.,  Newark 
Niles  A Co..  F.  H.,  Jersey  City 
Niles-Bement-Pond  Co..  N.  Y. 
Occidental  A Oriental  Trading  Co.. 
San  Francisco 

Osborne  A Sexton  Mchy  Co.,  Col- 
umbus 

Prentiss  A Co..  Henry.  N.  Y. 
Purinton  A Smith.  Hartford 
Ryerson  A Son,  Jos.  T..  Chicago 
Simmons  Mach.  Co..  Albany 
Standard  Mchy.  Co..  New  Haven 
Stokvis  A Sons,  R.  S..  N.  Y. 
Toomey.  Frank,  Philadelphia 
Vandyck  Churchill  Co.,  N.  Y. 

Wayne  Mchy.  Co..  Fort  Wayne 

Diamond  Tools 

Crafts  A Co..  Arthur  A.,  Boston 
Desmond-Stephan  Mfg.  Co..  Urbana 
Dickinson.  Thomas  L..  N.  Y. 

Wheel  Tracing  Tool  Co.,  Detroit 

Die  Making  Machines 

Cochrane-Bly  Co.,  Rochester 
Johnson  Tool  Co..  Providence 
Keller  Mech.  Eng.  Co.,  Brooklyn 

Dies,  Forging 

Keller  Mech.  Eng.  Co.,  Brooklyn 
Steel  Products  Eng.Co.,  Springfield.  O. 


Cranes,  Locomotive 

Link-Belt  Co.,  Chicago,  Philadelphia 

Cranes.  Traveling 

Canton  Fdry.  A Mch.  Co.,  Canton 
Curtis  Pneu.  Mchy.  Co.,  St.  Louis 
Harrington,  Son  A Co.,  Ed..  Phila 
Link-Belt  Co.,  Chicago.  Philadelphia 
Northern  Eng.  Wks..  Detroit 
Pawling  A Harnischfeger  Co.,  Mil- 
waukee 

Reading  Chain  Block  Corp.,  Reading 
Shepard  Elec.  C.  A H.  Co.,  Montour 
Falls 

Toledo  Crane  Co.,  Bucyrus 

Crank  Pin  Turning  Machines 
Underwood  Corp..  H.  B..  Philadelphia 


Cut-Out.  Electrical 
Westing-nouse  Elect.  A Mfg.  Co., 
B.  Pittsburgh 


Cutters,  Gear 

Brown  A Sharpe  Mfg.  Co..  Providence 
National  Tool  Co.,  Cleveland 
National  Twist  D.  A T.  Co..  Detroit 
Union  Twist  Drill  Co..  Athol 


Cutters,  Mining 

Becker  Milling  Mch.  Co..  Hyde  Park 
Brown  A Sharpe  Mfg.  Co..  Providence 
Cowles  Tool  Co..  Cleveland 
Detroit  Twist  Drill  Co..  Detroit 
Geometric  Tool  Co.,  New  Haven 
Ingersoll  Milling  Mch.  Co..  Rockford 
Lovejoy  Tool  Co.,  Springfield.  Vt. 
Morse  Twist  D.  A Mch.  Co.,  New 
Bedford 

National  Tool  Co-.  Cleveland 
National  Twist  D.  A T.  Co..  Detroit 
Pratt  A Whitney  Co..  Hartford 
Union  Twist  Drill  Co.,  Athol 
Whitney  Mfg.  Co.,  Hartford 


Cutters,  Thread 

Rivett  Lathe  A Grinder  Co..  Boston 
Universal  Mch.  Co.,  Bowling  Green 


Cutting-OfT  Machines 

Armstrong-Blum  Mfg.  Co..  Chicago 
Armstrong  Bros.  Tool  Co..  Chicago 
Automatic  Mach.  Co..  Bridgeport. 
Brown  A Sharpe  Mfg.  Co..  Providence 
Cochrane-Bly  Co.,  Rochester. 

Earle  Gear  A Mach.  Co..  Phila. 

Etna  Mch.  Co..  Toledo 
Garvin  Mach.  Co..  N.  Y. 

Gorton  Mach.  Co..  Geo..  RaHm* 
Greenfield  Tap  A Die  Corp..  Green  field 
Newton  Mach.  Tool  Wks..  Phila. 
Vandyck  Churchill  Co.,  N.  Y. 

Juttlng-OfT  Machines,  Pipe  (See  Pipe 
Cutting  and  Threading  Machines) 


Cuttlng-OfT  Tools 

Armstrong  Bros.  Tool  Co..  Chicaev 
Pratt  A Whitney  Co..  Hartford 
Western  T.  A Mfg.  Co..  Springfield.  O. 
Williams  A Co..  J.  H..  Brooklyn 


Cutting  Oil  Filters  (See  Oil  Filter- 
ing Systems) 


Dies,  Self  Opening,  Adjustable 
Eastern  Mach.  S.  Corp..  New  Haven 
Geometric  Tool  Co..  New  Haven 
Jones  A Lamson  Mach  Co..  Spring- 
field.  Vt. 

Murchey  Mch.  A T.  Co..  Detroit 
Victor  Tool  Co.,  Waynesboro. 

Dies.  Sheet-Metal  and  Sub-Press 
(See  Tool  Work) 


Dies,  Threading-Opening 

Eastern  Mch.  8.  Corp.,  New  Haven 
Errington  Mech.  Laboratory.  N.  Y. 
Geometric  Tool  Co..  New  Haven 
Greenfield  Tap  A Die  Corp..  Greenfield 
Jones  A Lamson  Mach.  Co..  Spring- 
field.  Vt. 

Landis  Mach.  Co..  Waynesboro 
Murchey  Meh.  A T.  Co..  Detroit 
National  Acme  Co..  Cleveland 
National  Mchy.  Co..  Tiffin 
Steel  Products  Eng.Co..  Springfield,  O. 
Victor  Tool  Co..  Waynesboro. 
Warner  A Swasey  Co..  Cleveland 


Dividing  Heads 

Knight  Mchy.  Co..  W.  B..  St.  Louis 


Dogs,  Lathe  and  Milling  Machine 
Armstrong  Bros.  Tool  Co..  Chicago 
Williams  A Co.,  J.  H.,  Brooklyn 


Dressers,  Grinding  Wheel 

Bay  State  Stamp.  Co..  Worcester 
Crafts  A Co..  Arthur  A..  Boston 
Clemson  Bros.  Inc.,  Middletown 
Desmond-Stephan  Mfg.  Co..  Urbana 
Norton  Co..  Worcester 


Drill  Holders 

Armstrong  Bros.  Tool  Co.,  Chicago 


Drill  Speeders 

Graham  Mfg.  Co..  Providence 
Turner  Mach.  Co.,  Danbury 

Drilling  Attachments 

Hjorth  Lathe  A Tool  Co..  Boston 


Drilling  Machine  Heads 

Baush  Meh.  T.  Co..  Springfield.  Mass 
Hoofer  Mfg.  Co..  Freeport. 
Langelier  Mfg.  Co..  Cranston 
Nelson-Blanck  Mfg.  Co..  Detroit 


Drilling  Machines.  Automatic 

Baush  Mch.  T.  Co..  Springfield,  Mass. 
Langelier  Mfg.  Co..  Cranston 
Nat’l  Automatic  Tool  Co..  Richmond 

Drilling  Machines,  Bench 

Ames  Co..  B.  C..  Waltham 
Barnes  Co..  W.  F.  A John.  Rockford 
Cincinnati  (O.)  Electrical  Tool  Co. 
Clark  Elec.  Co..  Jas..  Jr..  Louisville 
Clemson  Bros.  Inc..  Middletown 
Henry  A Wright  Mfg  Co..  Hartford 
Hoefer  Mfg.  Co..  Freeport 
Langelier  Mfg.  Co..  Cranston 
Mtllers  Falls  Co..  Millers  Falls 
Robinson  Tool  Wks..  Waterbury 
Silver  M tg.  Co-,  Salem 
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Standard  Elect.  T.  Co..  Cincinantt 
Taylor  A Fenn  Co.,  Hartford 
U.  S.  Electrical  Tool  Co..  Cincinnati 

Drilling  Machine*.  Electric  and 
Pneumatic 

Chicago  Pneumatic  Tool  Co..  N.  Y. 
Cincinnati  (O.)  Kie  l Tool  Co. 
Clark  Elec.  Co..  Jas  . Jr..  Louisville 
Independent  Pneu.  T.  Co..  Chicago 
Louisville  Elec  Mfg.  Co.,  Louisville 
Neil  It  Smith  Elec.  T.  Co..  Cincinnati 
Silver  Mfg.  Co.,  Salem 
Standard  Elect.  T.  Co..  Cincinanli 
U.  S.  Elcc.  Tool  Co..  Cincinnati 
Wisconsin  Elect.  Co.,  Racine 

Drilling  Machines,  Gang 
Barnes  Drill  Co..  Rockford 
Cincinnati  (O.)  Bickford  Tool  Co. 
Colburn  Mach.  Tool  Co..  Cleveland 
Foote-Burt  Co..  Cleveland 
Fosdick  Mch.  Tool  Co..  Cincinnati 
Henry  Wright  Mfg.  Co..  Har.ford 
Langelier  Mfg.  Co..  Cranston 
Moline  Tool  Co..  Moline 
Silver  Mfg.  Co..  Salem.  O. 

Taylor  & Fenn  Co..  Hartford 

Drilling  Machines,  Heavy  Duty 

Betts  Mach.  Co..  Rochester 
Buffalo  Forge  Co.,  Buffalo 
Colburn  Mach.  Tool  Co..  Cleveland 
Foote-Burt  Co..  Cleveland 
Fosdick  Mch.  Tool  Co..  Cincinnati 
Hoefer  Mfg.  Co.,  Freeport 
Minster  Mch.  Co.,  Minster 
Ryerson  & Son.  Jos.  T..  Chicago 

Drilling  Machines.  Horizontal  (See 
Boring,  Drilling  and  Milling  Ma- 
chines, Horizontal) 


Drilling  Machines.  Multiple  Spindle 

Baush  Mch.  T.  Co..  Springfield.  Mass. 
Foote-Burt  Co.,  Cleveland 
Fox  Mch.  Co.,  Jackson,  Mich. 
Harrington  Son  It  Co..  Ed..  Phila 
Langelier  Mfg.  Co..  Cranston 
National  Acme  Co..  Cleveland 
Nat’l  Automatic  Tool  Co..  Richmond 
Newton  Mach.  Tool  Wks..  Phila. 
Sellers  & Co.,  Wm,,  Philadelphia 
Turner  Mach.  Co..  Danbury 


Drilling  Machines.  Radial 

American  Tool  Wks.  Co..  Cincinnaii 
Baush  Mch.  T.  Co..  Springfield.  Mass. 
Betts  Mach.  Co..  Rochester 
Cincinnati  (O.)  Bickford  Tool  Co. 
Dreses  Mach.  Tool  Co..  Cincinnati 
Fosdick  Mach.  Tool  Co..  Cincinnati 
Harrington  Son  A Co..  Ed..  PhiU. 
Henry  It  Wright  Mfg.  Co..  Hartford 
Morris  Mach.  Tool  Co.,  Cincinnati 
Mueller  Mach.  Tool  Co..  Cincinnati 
Newton  Mach.  Tool  Wks..  Phila. 
Reed-Prentice  Co..  Worce-der 


Drilling  Machines.  Sensitive 

Buffalo  Forge  Co..  Buffalo 
Henry  It  Wright  Mfg.  Co..  Hartford 
Langelier  Mfg.  Co..  Cranston 
Leland-Gifford  Co..  Worcester 
Reed-Prentice  Co..  Worcester 
Royersford  F.  A M.  Co.,  Royersford 
Taylor  A Fenn  Co..  Hartford 
Wisconsin  Elect  Co..  Racine 

Drilling  Machines.  Turret 

Nat’l  Automatic  Tool  Co..  Richmond 
Turner  Mach.  Co..  Danbury 


Drilling  Machines,  Vertical 

Barnes  Co..  W.  F.  A John.  Rockford 
Barnes  Drill  Co..  Rockford 
Baush  Mch.  T.  Co.,  Springfield.  Mass. 
Betts  Mach.  Co.,  Rochester 
Cincinnati  (O)  Bickford  Tool  Co 
Colburn  Mach.  Tool  Co..  Cleveland 
Foote-Burt  Co..  Cleveland 
Fosdick  Meh.  Tool  Co..  Cincinnati 
Harrington  Son  A Co..  Ed  Phila 
Henry  A Wright  Mfg.  Co..  Hartford 
Hoefer  Mfg.  Co.,  Freeport 
Knight  Mchy.  Co..  W.  B..  St.  Louis 
Langelier  Mfg.  Co.,  Cranston 
Leland-Gifford  Co..  Worcester 
Reed-Prentice  Co..  Worcester 
Royersford  F.  A M.  Co..  Royersford 
Silver  Mfg  Co..  Salem  O. 

Taylor  A Fenn  Co..  Hartford 
Turner  Mach.  Co..  Danbury 

Drills,  Center 

Detroit  Twist  Drill  Co  . Detroit 
Morse  Twist  D.  A M.  Co..  New  Bed- 
ford 

National  Twist  D.  A T.  Co..  Detroit 
Pratt  A Whitney  Co..  Hartford 
Slocomb  Co..  J.  T..  Providence 
Union  Twist  Drill  Co..  Athol 


Drills,  Ratchet 

Armstrong  Bros.  Tool  Co..  Chieaen 
Detroit  Twist  Drill  Co..  Detroit 
Greene.  Tweed  A Co..  N.  Y 
National  Twist  D.  A T.  Co..  Detroit 
Union  Twist  Drill  Co..  Athol 


Drills.  Twist  and  Flat 
Buckeye  Twist  Drill  Co..  Alliance 
Detroit  Twist  Drill  Co..  Detroit 
Fast  Feed  D.  A T.  Corp..  Toledo 
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They  all  need  cold-drawing 

Many  hollow  screws  crack  for 
lack  of  the  30%  extra  strength 
obtained  by  the  Allen  process 

30%  extra  strength  makes  a tremendous  difference  when  you’re  setting  up  a 
___  y hollow  screw — with  a piece  of  pipe  on  the  end  of  your  wrench  for  leverage! 

TH  E 30%  extra  strength  may  then  save  drilling  or  chipping  out  a broken  set 

A L L E screw — at  a labor-cost  greater  than  the  cost  of  a hundred  set  screws! 

You  can’t  get  this  strength-margin  by  broaching  out  sockets  with  a hollow 
Socket-wiiis  coid-dri  wn  punch.  ALLEN  sockets  are  made  with  a solid  hex  punch — drawing  the 

socket-holes  elein  and  per-  ‘ ‘blank* ’ through  a die,  exerting  tons  pressure  on  the  smallest  screws; 

bottom  — no  waste  space  increasing  the  density  of  the  steel  around  the  socket  hole. 

filled  with  chips.  Entire 

ejjthSjor  soudw jneu!11^?  The  Allen  process  is  fully  explained  in  a booklet  we’ll  gladly  send — which 

wcketfor  'ths°  wrench.  “ contains  also  a Price  List  should  the  product  seem  to  merit  your  reference 
to  it! 

The  Allen  Mfg.  Company,  Hartford,  cSnn. 

Manufacturers  of  Safety  Set  Screws,  Socket  Head  Cap  Screws,  Pipe  Plugs,  Tap  Extensions  and  Socket  W rench es — A Uen  Process 

Pacific  Coawt  Branch  Office:  'Hie  Charles  A.  Dowd  Sales  Co..  320  Market  St..  San  Francisco,  Calif. 


8ocket-walls  cold-d  r a w n 
around  a solid  hex  punch: 
socket-holes  clean  and  per- 
fectly formed  down  to  the 
bottom  — no  waste  space 
filled  with  chips.  Entire 
length  of  screw  utilised 
either  for  solid  metal  at 
the  point,  or  depth  of 
socket  for  the  wrench. 


2X  Garvin  Automatic 
Tapping  Machines 


Because  Garvin  Production  Equipment 

is  sensibly  priced,  guaranteed  and  complete  for  the  job — 

GARVIN  IS  SHIPPING 

Take  the  Garvin  Automatic  Tapper,  for  instance,  it  puts  real  speed 
in  your  tapping.  It’s  easy  to  operate,  accurate,  dependable  and 
a bear  for  work. 

No  broken  taps — there  is  a big  saving  you  can  make  right  here. 

It  handles  a wide  assortment  of  work — from  small  pieces  held  in 
a fixture  or  air  chuck  to  castings  of  considerable  size. 

Garvin  Tappers,  by  the  hundreds,  are 
proving  the  above  statements  daily. 

The  Garvin  Machine  Company 

Spring  and  Varick  Streets  New  York,  N.  Y. 


Digitized  by  LaOOQie 
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Latrobe  Tool  Co.,  Latrobe 
Morse  Twist  D.  A M.  Co.,  New  Bed- 
ford 

National  Twist  D.  A T.  Co..  Detroit 
Pratt  A Whitney  Co.,  Hartford 
Union  Twist  Drill  Co..  Athol 
Whitman  A Barnes  Mfg.  Co.,  Akron 

Electrical  Instruments 
Brown  Inst.  Co..  Philadelphia 
Westinghouse  Elect.  A Mfg.  Co., 

B.  Pittsburgh 

Electrical  Supplies 

Simplex  Wire  & Cable  Co..  Boston 
Westinghouse  Elect.  A Mfg.  Co., 

E.  Pittsburgh 

Elevating  Trucks  (See  Trucks) 

Elevators  and  Conveyors 

Albro-Clem  Elevator  Co..  Phila. 
Caldwell  & Son  Co..  H.  W..  Chicago 
Link-Belt  Co.,  Chicago.  Philadelphia 

Emery  Wheels  (See  Grinding  Wheels) 

Enamels,  Machinery 

Zeller  Lacquer  Mfg.  Co..  N.  Y. 

Engines,  Oil,  Gas  A Steam 
Chicago  Pneumatic  Tool  Co.,  IN.  Y. 
Engineers,  Industrial  and  Mechanical 

Hartford  Special  Mchy.  Co..  Hartford 
Underwood  Corp..  H.  B.,  Philadelphia 

Engraving  Machinery 

Gorton  Mach.  Co..  Geo.,  Racine 
Keller  Mech.  Engr.  Co.,  Brooklyn 

Expanders,  Tube 

Watson-Stillman  Co.,  N.  Y. 

Eyeglasses,  Safety  (See  Goggles. 
Fans,  Electric 

Westinghouse  Elect.  A Mfg.  Co., 

E.  Pittsburgh 

Fans,  Exhaust 

Westinghouse  Elect.  A Mfg.  Co., 

E.  Pittsburgh 

File  Handles 

Nicholson  File  Co..  Providence 
Osgood  Tool  Co.,  J.  L.,  Buffalo 

Files  and  Rasps 

American  Swiss  File  A T.  Co..  N.  Y. 
Delta  File  Wks.,  Philadelphia 
Nicholson  File  Co..  Providence 

Filing  Machines 

Ames  Co..  B.  C.,  Waltham 
Cochran e-Bly  Co.,  Rochester 
Noble  A Westbrook  Mfg.  Co.,  Hart- 
ford 

Oliver  Instrument  Co.,  Adrian.  Mich. 
Robinson  Tool  Wks..  Waterbury 

Filler,  Iron  (See  Cements.  Iron) 

Fittings,  Hydraulic 

Burroughs  Composition  Mchy.  Corp  . 
Newark 

Elmes  Eng.  Wks..  Chas.  F..  Chicago 
Wat8on-Stillman  Co.,  N.  Y. 

Flexible  Shafts 

Errington  Mech.  Laboratory,  N.  Y. 
Strand  A Co..  N.  A..  Chicago 

Forges 

American  Gas  Furnace  Co..  N.  Y. 

Forging  Machinery 

Acme  Mchy.  Co..  Cleveland 
Bradley  A Son.  C.  C.,  Syracuse 
National  Machinery  Co..  Tiffin 

Forgings,  Drop 

Bearings  Co.  of  America.  Lancaster 
Universal  Mch.  Co..  Bowling  Green 
Williams  A Co.,  J.  H..  Brooklyn 

Foundry  Equipment 
Adams  Co.,  Dubuque 

Fuel  OH  Burning  System 
Advance  Furnace  A Eng.  Co.,  Spring- 
field.  Mass. 

Chicago  Flexible  Shaft,  Chicago 
Furnaces.  Forging 

Chicago  Flexible  Shaft  Co.,  Chicago 

Furnaces,  Heat  Treating  Coal 

American  Industrial  Furnace  Corp., 
Boston 

Furnaces,  Heat  Treating  Oil  and  Gas 

Advance  Furnace  A Eng.  Co.,  Spring- 

field.  Mass. 

American  Gas  Furnace  Co..  N.  • Y. 
American  Industrial  Furnace  Corp., 
Boston 

Brown  A Sharpe  Mfg.  Co..  Providence 
Chicago  Flexible  Shaft  Co..  Chicago 
Gilbert  A Barker  Mfg.  Co..  Spring- 
field.  Mass. 

Johnson  Gas  Appliance  Co..  Cedar 
Rapids 

Furnaces  and  Ovens.  Electric 

Brown  Inst.  Co..  Philadelphia 

Furnaces.  Tempering  and  Annealing 

Advance  Furnace  A Eng.  Co.,  Spring- 
field,  Mass. 


American  Gas  Furnace  Co..  N.  Y. 
Brown  A Sharpe  Mfg.  Co.,  Providence 
Chicago  Flexible  Shaft  Co.,  Chicago 
Gilbert  A Barker  Mfg.  Co.,  Spring- 
field,  Mass. 

Johnson  Gas  Appliance  Co..  Cedar 
Rapid! 

Furniture,  Machine  Shop 

Brown  Engineering  Co..  Reading 
Manufacturing  Equip.  A Eng.  Co., 
Framingham 

Gage  Blocks 

Pratt  A Whitney  Co..  Hartford 

Gages,  Comparator 
Jones  A Lamson  Mach.  Co.,  Spring- 
field.  Vt. 

Gages,  Dial 

Ames  Co..  B.  C.,  Waltham 
Brown  A Sharpe  Mfg.  Co.,  Providence 
Randall  A Stickney,  Waltham 
Starrett  Co..  L.  8..  Athol 

Gages,  Recording 

Bristol  Co..  Waterbury 
Brown  Inst.  Co.,  Philadelphia 

Gages,  Snap,  Thread  and  Cylindrical 

Brown  A Sharpe  Mfg.  Co..  Providence 
Greenfield  Tap  A Die  Corp..  Greenfield 
Meldrum  A Gabrielson  Corp..  Syra- 
cuse 

Pratt  A Whitney  Co.,  Hartford 
Gages,  Standard 

Brown  A Sharpe  Mfg.  Co..  Providence 
Greenfield  Tap  A Die  Corp..  Greenfield 
Hartford  Spec.  Mchy.  Co.,  Hartford 
Pratt  A Whitney  Co.,  Hartford 

Gaskets 

Greene.  Tweed  A Co.,  N.  Y. 

Gear  Blanks 

Hartford  Mach.  Screw  Co..  Hartford 

Gear-Cutting  Machines 

Adams  Co..  Dubuque 
Becker  Milling  Mch.  Co.,  Hyde  Park 
Bilgram  Mach.  Wks.,  Philadelphia 
Brown  A Sharpe  Mfg.  Co..  Providence 
Cincinnati  (O)  Gear  Cutting  Mch.  Co. 
Fellows  Gear  Shaper  Co.,  Spring- 
field.  Vt. 

Flather  A Co..  Nashua 
Garvin  Mach.  Co.,  N.  Y. 

Gleason  Wks..  Rochester 
Gould  A Eberhardt,  Newark 
Harrington.  Son  A Co.,  Ed..  Phila. 
Newark  Gear  Cut.  Mch.  Co.,  Newark 
Newton  Mach.  Tool  Wks..  Phila. 
Waltham  Mach.  Wks..  Waltham 
Whiton  Mch.  Co.,  D.  E„  New  London 

Gear  Tempering  Machinery 

Gleason  Wks.,  Rochester 

Gear  Testing  Machinery 

Adams  Co..  Dubuque 

Brown  A Sharpe  Mfg.  Co..  Providence 

Gisholt  Mach.  Co.,  Madison 

Gleason  Wks..  Rochester 

Newark  Gear  Cut.  Mch.  Co..  Newark 

Gear  Tooth  Rounders 

Cross  Gear  A Eng.  Co..  Detroit 

Gears,  Cast 

Brown  A Sharpe  Mfg.  Co..  Providence 
Brown  Co..  A.  A F.,  N.  Y. 

Caldwell  A Son  Co.,  H.  W.,  Chicago 
Franklin  Die  Cast.  Corp..  Syracuse 
Grant  Gear  Wks..  Boston 
Horsburgh  A Scott  Co..  Cleveland 
Jones  Fdry.  A M’ch.  Co.,  W.  A.. 
Chicago 

Link-Belt  Co..  Chicago,  Philadelphia 
Philadelphia  Gear  Wks.,  Philadelphia 

Gears.  Cut 

Adams  Co.,  Dubuque 
Albaugh  Dover  Co.,  Chicago 
Albro-Clem  Elevator  Co..  Phila. 
Baush  Mch.  T.  Oo..  Springfield.  Mass. 
Bilgram  Mach.  Wks..  Philadelphia 
Boston  Gear  Wks..  Quincy. 

Brown  A Sharpe  Mfg.  Co..  Providence 
Brown  Co..  A.  A F.,  N.  Y. 

Chicago  Rawhide  Mfg.  Co.,  Chicago 
Cincinnati  Gear  Co..  Cincinnati 
Connecticut  Gears.  Waterbury 
Diefendorf  Gear  Corp.,  Syracuse 
Earle  Gear  A Mach.  Co.,  Phila. 
Fawcus  Mach.  Co..  Pittsburgh 
Fellows  Gear  Shaper  Co.,  Spring- 
field.  Vt. 

Flather  A Co..  Nashua 

Foote  Bros.  Gear  A M.  Co..  Chicago 

Garvin  Mach.  Co..  N.  Y. 

Gleason  Wks..  Rochester 
Grant  Gear  Wks..  Boston 
Horsburgh  A Scott  Co..  Cleveland 
Jones  Fdry.  A Mch.  Co.,  W.  A., 
Chicago 

Link-Belt  Co.,  Chicago.  Philadelphia 
Massachusetts  Gear  AT.  Co.,  Woburn 
Meacham  Gear  Corp.,  Syracuse 
Meisel  Press  Mfg.  Co..  Boston 
Newark  Gear  Cut.  Mch.  Co..  Newark 
Niles  Bement-Pond  Co..  New  York 
Philadelphia  Gear  Wks..  Philadelphia 
Simonds  Mfg.  Co.,  Pittsburgh 

Gear*,  Forged 

Philadelphia  Gear  Wks..  Philadelphia 


Generators,  Electric 

Reliance  Elec.  A Eng.  Co..  Cleveland 
Westinghouse  Elect.  A Mfg.  Co., 

E.  Pittsburgh 

Grab  Buckets 

Link-Belt  Co..  Chicago.  Philadelphia 
Toledo  Crane  Co..  Bucyrus 

Greases,  Lubricating 

Royersford  F.  A M.  Co..  Royersford 

Texas  Co.,  N.  Y. 

Sun  CO..  Philadelphia 

White  A Bagley  Co.,  Worcester 

Grinding  Machines,  Ball  Bearing 
Race  (See  Grinding  Mach  lues.  Ra- 
dial) 

Grinding  Machines,  Bench 
Athol  Mach.  A Fdry.  Co.,  Athol 
Blount  Co..  J.  G..  Everett 
Brown  A Sharpe  Mfg.  Co..  Providence 
Cincinnati  (O.)  Elect.  Tool  Co. 
Clark  Electric  Co..  Jr.  Jas..  Louisville 
Diamond  Mach.  Co..  Providence 
Greenfield  Tap  A Dio  Corp.,  Greenfield 
Louisville  Elec.  Mfg.  Co.,  Louisville 
Norton  Co.,  Worcester 
Ransom  Mfg.  Co..  Oshkosh 
Safety  Emery.  Wheel  Co.,  Spring- 

Standard  Elect.  T.  Co..  Cincinnati 
Union  Twist  Drill  Co..  Athol 
U.  8.  Elec.  Tool  Co..  Cincinnati 
Walker  Co.,  O.  8..  Worcester 

Grinding  Machines,  Center 

Cincinnati  (O.)  Elect.  Tool  Co. 
Louisville  Elect  Mfg.  Co..  Louisville 
Standard  Elect.  T.  Co..  Cincinnati 

Grinding  Machines,  Chaser 

Geometric  Tool  Co..  New  Haven 
National  Acme  Co..  Cleveland 

Grinding  Machines,  Chucking 
Blanchard  Mach.  Co..  Cambridge 
Bryant  .Chuck  Grinder  Co..  Spring- 
field.  Vt. 

Heald  Mach.  Co..  Worcester 
Landis  Tool  Co..  Waynesboro 
Pratt  A Whitney  Co.,  Hartford 
Rivett  Lathe  A Grinder  Co.,  Boston 
Van  Norman  Mach.  Tool  Co.,  Spring- 
field.  Mass. 

Grinding  Machines,  Cutter  and 
Reamer 

Armstrong  Bros.  Tool  Co.,  Chicago 
Barnes  Co.,  W F.  A John.  Rockford 
Blount  Co..  J.  G..  Everett 
Brown  A Sharpe  Mfg.  Co..  Providence 
Cirtrinnati  (O)  Gear  Cutting  Mch.  Co. 
Cincinnati  (O)  Milling  Mch.  Co. 
Diamond  Mach.  Co..  Providence 
Garvin  Mach.  Co..  N.  Y. 

Gisholt  Mach.  Co.,  Madison 
Greenfield  Tap  A Die  Corp.,  Greenfield 
Heald  Mach.  Co.,  Worcester 
Landis  Tool  Co..  Waynesboro 
LeBlond  Mch.  T.  Co.,  R.K.,  Cincinnati 
Middlesex  Mch.  Co..  Hartford 
Noble  A Westbrook  Mfg.  Co..  Hart- 
ford 

Norton  Co..  Worcester 
Pratt  A Whitney  Co.,  Hartford 
Safety  Efmerg.  Wheel  Co.,  Spring- 
field.  O. 

Sellers  A Co.,  Wm.,  Philadelphia 
Sterling  Grind.  Wheel  Co..  Tiffin.  O. 
Taylor  A Fenn  Co..  Hartford 
Union  Twist  Drill  Co..  Athol 
U.  S.  Elec.  Tool  Co..  Cincinnati 
Walker  Co..  O.  S..  Worcester 
Wilmarth  A Morman  Co..  Grand 
Rapids 

Grinding  Machines,  Cylindrical 

Brown  A Sharpe  Mfg.  Co..  Providence 
Bryant  Chuck  Grinder  Co..  Spring- 
field.  Vt. 

Detroit  Mch.  Tool  Co..  Detroit 
Heald  Mach  Co..  Worcester 
Landis  Tool  Co..  Waynesboro 
Middlesex  Mch.  Co..  Hartford 
Norton  Co..  Worcester. 

Pratt  A Whitney  Co.,  Hartford 
Rivett  Lathe  A Grinder  Co..  Boston 
Sanford  Mfg.  Co..  F.  C.,  Bridgeport 
Van  Norman  Mach.  Tool  Co..  Spring- 
field.  Mass. 

Walker  Co..  O.  S . Worcester 
Whitney  A Son,  Baxter  D.,  Wincben- 
don 

Wilmarth  A Morman  Co.,  Grand 
Rapids 

Grinding  Machines,  Die 

Abrasive  Mch.  T.  Co..  E.  Providence 
Bignall  A Keeler  Mch.  Co..  Edwards- 
viiie 

Blanchard  Mach.  Co.,  Cambridge 
Diamond  Mach.  Co..  Providence 
Geometric  Tool  Co..  New  Haven 
Heald  Mach.  Co..  Worcester 
Middlesex  Mch.  Co..  Hartford 
Murchey  Mch.  A T.  Co..  Detroit 
National  Acme  Co..  Cleveland 
National  Mchy.  Co.,  Tiffin 
Newton  Mach.  Tool  Wks..  Phila. 
Noble  A Westbrook  Mfg.  Co..  Hart- 
ford 

Wilmarth  A Morman  Co.,  Grand 
Rapids 
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Grinding  Machines,  Disc 

Badger  Tool  Co..  Beloit 
Besly  A Co.,  Charles  H..  Chicago 
Diamond  Mach.  Co..  Providence 
Gardner  Mch.  Co..  Beloit 
Graham  Mfg.  Co..  Providence 
Rowbottom  Mach.  Co.,  Waterbury 

Grinding  Machines,  Drill 

Greenfield  Tap  A Die  Corp..  Greenfield 
Louisville  Elect.  Mfg.  Co..  Louisville 
Safety  Emerg.  Wheel  Co..  Spring 
field.  O. 

Sellers  A Co..  Wm.,  Philadelphia 
Sterling  Grind.  Wheel  Co..  Tiffin.  O 
U.  S.  Elec.  Tool  Co..  Cincinnati 
Wilmarth  A Morman  Co..  Grand 
Rapids 

Grinding  Machines,  Face 
Blanchard  Mach.  Co..  Cambridge 
Detroit  Mch.  Tool  Co..  Detroit 
Diamond  Mach.  Co..  Providence 
Graham  Mfg.  Co..  Providence 

Grinding  Machines,  Floor 

Blount  Co.,  J.  G..  Everett 
Brown  A Sharpe  Mfg.  Co..  Providence 
Cincinnati  (O.)  Elect.  Tool  Co. 
Detroit  Mch.  Tool  Co..  Detroit 
Diamond  Mach.  Co..  Providence 
Forbes  A Myers.  Worcester 
Louisville  Elect  Mfg.  Co.,  Louisville 
Noble  A Westbrook  Mfg.  Co..  Hart- 
lord 

Norton  Co..  Worcester 
Ransom  Mfg.  Co..  Oshkosh 
Royersford  F.  A M.  Co..  Royersford 
Safety  Emery.  Wheel  Co.,  Spring- 
field.  O. 

Sterling  Grand.  Wheel  Co..  Tiffin 
Wilmarth  A Morman  Co..  Grand 
Rapids 

Grinding  Machines,  Gage 

Abrasive  Mch.  T.  Co..  E.  Providence 
Landis  Tool  Co..  Waynesboro 
Middlesex  Mch.  Co..  Hartford 
Rivett  Lathe  A Grind.  Co..  Boston 
Wilmarth  A Morman  Co..  Grand 
Rapids 

Grinding  Machines.  Internal 

Bryant  Chuck  Grinder  Co..  Spring- 
field.  Vt. 

Garvin  Mach.  Co..  N.  Y. 

Greenfield  Tap  A Die  Corp.,  Greenfield 
Heald  Mach.  Co.,  Worcester 
Landis  Tool  Co..  Waynesboro 
Middlesex  Mch.  Co..  Hartford 
Pratt  A Whitney  Co..  Hartford 
Rivett  Lathe  A Grinder  Co..  Boston 
Van  Norman  Mch.  T.  Co..'  Springfield. 
Mass. 

Walker  Co.,  O.  S..  Worcester 
Whitney  A Son,  Baxter  D..  Win- 
chendon 

Wilmarth  A Morman  Co..  Grand 
Rapids 

Grinding  Machines.  Portable 

Armstrong-Blum  Mfg.  Co..  Chicago 
Chicago  Pneumatic  Tool  Co..  N.  Y. 
Cincinnati  (O.)  Elect.  Tool  Co. 
Clark  Elec.  Co..  Jr.  Jas..  Louisville 
Forbes  A Myers,  Worcester 
Hergi  Mfg.  Co..  Bridgeport 
Independent  Pneu.  T.  Co..  Chicago 
Louisville  Elect.  Mfg.  Co..  Louisville 
Neil  A Smith  Elec.  T.  Co..  Cincinnati 
Stroud.  Arva,  New  York 
U.  S.  Elec.  Tool  Co..  Cincinnati 
Wisconsin  Elect.  Co.,  Racine 

Grinding  Machines,  Radial 

Landis  Tool  Co..  Waynesboro 
Rivett  Lathe  A Grinder  Co..  Bostor 
Van  Norman  Mach.  Tool  Co. 
Springfield.  Mass. 

Grinding  Machines,  Ring  Wheel 

Badger  Tool  Co..  Beloit 
Besly  A Co.,  Charles  H ..  Chicago 
Diamond  Mach.  Co..  Providence 
Gardner  Mch.  Co..  Beloit 

Grinding  Machines,  Snagging 

Blount  Co..  J.  G..  Everett 
Diamond  Mach.  Co..  Providence 
Ransom  Mfg.  Co..  Oshkosh 
Walker  Co..  O.  S.,  Worcester 

Grinding  Machines,  Surface 

Abrasive  Mch.  T.  Co..  E.  Providence 
Blanchard  Mach.  Co..  Cambridge 
Brown  & Sharpe  Mfg.  Co..  Providence 
Detroit  Mch.  Tool  Co.,  Detroit 
Diamond  Mach.  Co..  Providence 
Graham  Mfgr.  Co..  Providence 
Heald  Mach.  Co..  Worcester 
Middlesex  Mch.  Co.,  Hartford 
Newton  Mch.  Tool  Wks..  Phila 
Noble  & Westbrook  Mf».  Co..  Hart 
ford 

Norton  Co..  Worcester 
Pratt  A Whitney  Co..  Hartord 
Rowbottom  Mach.  Co..  Waterbury 
Safety  &nery.  Wheel  Co.,  Sprint 

Walker  Co..  O.  S.,  Worcester 
Wilmarth  & Morman  Co.,  Grand 
Rapids 

Grinding  Machines,  Universal 

Brown  * Sharpe  MIf.  Co  Providence 
Chicago  Pneumatic  Tool  Co,  N.  Y. 
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Makers  of  Broaching  .Machines  and  Broaches. 

REPRESENTATIVES — GREAT  BRITAIN:  Charles  Churchill  Sc  Co..  Ltd..  mereial  Co.  of  Tokio,  Tokio.  AUSTRALIA:  H.  P.  Gregory  & Co..  Sydney. 
9-15  Leonard  St.,  Finsbury,  London.  E.  C.  FRANCE:  Fenwick  Freres  Sc  NORWAY:  Gustav  Nielsen.  Christiania.  SOUTH  AMERICA:  W.  R.  Grace' 
Co..  8 Rue  de  Rooroy,  Paris.  BELGIUM:  Fenwick  Freres  Sc  Co.,  Liege.  & Co.,  Hanover  Square,  P.  O.  Box  28tJ.  New  York  City.  DENMARK: 
SWITZERLAND:  Fenwick  Freres  & Co.,  Zurich.  SPAIN : Fenwick  Freres  Ch.  A.  Herstad.  Copenhagen.  FINLAND:  Ch.  A.  Herstad,  Copenhagen, 
& Co.,  Barcelona.  ITALY:  Fenwick  Freres  & Co.,  Torino.  JAPAN:  Com-  Denmark.  SWEDEN;  Ch.  A.  Herstad,  Stockholm. 
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Gisholt  Mach.  Co.,  Madison 
Greenfield  Tap  A Die  Corp.,  Greenfield 
Independent  Pneu.  T.  Co..  Chicago 
Landis  Tool  Co..  Waynesboro 
Middlesex  Meh.  Co..  Hartford 
Norton  Co.,  Worcester 
Wilmarth  A Morman  Co.,  Grand 
Rapids 

Grinding  Wheels 

Carborundum  Co..  Niagara  Falls 
Dickinson.  Thomas  L.,  N.  Y. 
Norton  Co..  Worcester 
Safety  Emerg.  Wheel  Co.,  Spring- 
field.  O. 

Sterling  Grind.  Wheel  Co.,  Tiffin 
Vitrified  Wheel  Co..  Westfield 

Guides.  Elevator 

Standard  Gauge  Steel  Co.,  Beaver 
Falls 

Gun-Rarrel  Machinery 

Baush  Mch.  T.  Co..  Springfield.  Mass. 
Pratt  A Whitney  Co..  Hartford 

Hammers,  Drop 

Bradley  & Son.  C.  C.,  Syracuse 

Hammers,  Electric 

Beaudry  A Co..  Boston 

Hummers,  Forging 

Nazel  Eng.  Mch.  Wks,  Philadelphia 

Hammers,  Pneumatic 

Chicago  Pneumatic  Tool  Co..  N.  Y. 
Independent  Pneu.  T.  Co..  Chicago 

Hammers,  Power 

Beaudry  A Co..  Boston 
Bliss  A Co..  E.  W.,  Brooklyn 
Bradley  A Son.  C.  C..  Syracuse 
Nazel  Eng.  A Mch.  Wks..  Phila. 
Ryerson.  Jos.  T.  A Son.  Chicago 
West  Tire  Setter  Co..  Rochester 

Handles,  Machine 

Rock  wood  Sprinkler  Co  ..  Worcester 

Hangers,  Shafting 

Armstrong  Bros..  Tool  Co..  Chicago 
Brown  A Sharpe  Mfg.  Co..  Providence 
Jones  Fdry.  A Mch.  Co..  W.  A.. 
Chicago 

Royersford  F.  A M.  Co..  Royersford 

Hardening,  Case-Hardening  and  Tem- 
pering 

General  Mach.  Wks.,  York 
Hartford  Mch.  Screw  Co.,  Hartford 

Hardness  Testing  Apparatus 

Shore  Instrument  A Mfg.  Co..  N.  Y. 

Hobblng  Machines 
Adams  Co..  Dubuque 
Cincinnati  (O)  Gear  Cutting  Mch.  Co. 
Gould  A Eberhardt.  Newark 
Newark  Gear  Cut.  Mch.  Co..  Newark 

Hobs 

Brown  A Sharpe  Mfg.  Co..  Providence 
Greenfield  Tap  A Die  Corp..  Greenfield 
National  Tool  Co..  Cleveland 
Newark  Gear  Cut.  Mch.  Co..  Newark 
Philadelphia  Gear  Wks..  Philadelphia 
Union  Twist  Drill  Co..  Athol 

Holsts  and  Cranes,  Electric 
Link-Belt  Co..  Chicago.  Philadelphia 
Northern  Eng.  Wks..  Detroit 
Pawling  A Hamischfegcr  Co..  Mil- 
waukee 

Beading  Chain  Block  Corp..  Reading 
Shepard  Elec.  C.  A H.  Co..  Montour 
Falls 

Toledo  Crane  Co..  Bucyrus 
Westinghouse  Elect.  A Mfg.  Co., 

E.  Pittsburgh 

Hoists,  Hand 

Canton  Fdry.  A Mach.  Co..  Canton 
Ford  Chain  Block  & Mfg.  Co..  Phila. 
Harrington.  Son  A Co..  Ed.  Phila. 
Reading  Chain  Block  Co..  Reading 

Holsts.  Pneumatic 

Chicago  Pneumatic  Tool  Co..  N.  Y. 
Curtis  Pneu.  Mchy.  Co..  St.  Louis 
Independent  Pneu.  T.  Co..  Chicago 
Sullivan  Machy  Co..  Chicago 

Holders-On.  Pneumatic 

Chicago  Pneumatic  Tool  Co..  N.  Y. 
Independent  Pneu.  T.  Co..  Chicago 

Hydraulic  Leather 

Schieren  Co.,  Chas.  A.,  N.  Y. 

Hydraulic  Machinery 

Hydraulic  Press  Mfg.  Co..  Ml.  Gilead 
Oilgear  Co..  Milwaukee 
Watson-Stillman  Co..  N.  Y. 

Igniters,  Gas  Engine 

Doehler  Die  Casting  Co..  Brooklyn 

Indicators,  Speed  and  Test 

Brown  A Sharpe  Mfg.  Co  . Providence 
Marvin  A Casler  Co..  Canastota 
Starrett  Co..  L.  S..  Athol 

Jacks,  Hydraulic 

Watson-Stillman  Co..  N.  Y. 

Jacks.  Planer 

Armstrong  Bros.  Tool  Co..  Chicago 

Japans 

Zeller  Lacquer  Mfg.  Co..  N.  Y. 


Jigs  A Fixtures  (See  Contract  Work) 
Kettles,  Soda 

Brown  A Sharpe  Mfg.  Co..  Providence 
Gray  A Prior  Mach.  Co..  Hartford 
Manufacturing  Equip  A Eng.  Co.. 
Framingham 

Keyseating  Machines 
Davis  Mch.  Co..  C.  F.,  Rochester 
Lapointe  Co..  J.  N..  New  London 
Lapointe  Mach.  Tool  Co..  Hudson 
Mitts  A Merrill.  Saginaw 
Morton  Mfg.  Co..  Muskegon  Heights 
National  Mch.  Tool  Co.  Cincinnati 
Newton  Mch.  Tool  Wks..  Phila. 

Keys.  Machine 

Moltrup  Steel  Product  Co..  Beaver 
Falls 

Morton  Mfg.  Co.,  Muskegon  Heights 
Whitney  Mfg.  Co..  Hartford 

KnnrI  Holders 

Williams  A Co.,  J.  H..  Brooklyn 

I .a nips,  Klertricnl 
Westinghouse  Elect.  A Mfg.  Co., 

E.  Pittsburgh 

Lathe  Attachments 

Ames  Co..  B.  C..  Waltham 

Flather  A Co..  Nashua 

Rivett  Lathe  A Grinder  Co.,  Boston 

Walcott  Lathe  Co.,  Jackson 

Lathe  Tools 

Armstrong  Bros.  Tool  Co..  Chicago 
Gisholt  Mach.  Co.,  Madison 
Lovejoy  Tool  Co.,  Springfield,  Vt. 
Mayhew  Steel  Products,  N.  Y 
Western  T.  A Mfg.  Co..  Springfield.  O. 
Williams  A Co..  J.  H..  Brooklyn 

Lathes,  Automatic  and  Semi-Auto- 
matic 

Gisholt  Mach.  Co..  Madison 
Jones  A Lamson  Ma«h.  Co..  Spring- 
field.  Vt. 

National  Acme  Co..  Windsor.  Vt. 
Potter  A Johnson  Mch.  Co.,  Paw- 
tucket 

Reed-Prentice  Co..  Worcester 
Steinle  Turret  Mach.  Co..  Madison 

Lathes,  Bench 

Ames  Co..  B.  C..  Waltham 
Blount  Co..  J.  G.  Everett 
Diamolid  Mach.  Co..  Providence 
Elgin  Tool  Wks..  Elgin 
Greenfield  Tap  A Die  Corp.,  Greenfield 
Hjorth  Lathe  A Tool  Co..  Boston 
Monitor  Lathe  Wks..  Arlington 
Potter  Tool  A Mch.  Wks..  N.  Y. 
Pratt  A Whitney  Co..  Hartford 
Rivett  Lathe  A Grinder  Co..  Boston 
Seneca  Falls  Mfg.  Co..  Seneca  Falls 
South  Bend  Lathe  Wks..  South  Bend 
Stark  Tool  Co..  Waltham 
Van  Norman  M.  Tool  Co..  Spring- 
field.  Mass. 

Wade-Amcrican  Tool  Co..  Waltham 

Lathes,  Boring 

Gisholt  Mach.  Co.,  Madison 
Potter  & Johnston  Mach.  Co.,  Paw- 
tucket 

Lathes,  Chucking  (See  Lathes,  Hor- 
izontal Turret,  and  Lathes,  Ver- 
tical Turret) 

Lathes,  Engine 

American  Tool  Wks.  Co..  Cincinnati 
Barnes  Co..  W.  F.,  A John.  Rockford 
Barnes  Drill  Co..  Rockford 
Blount  Co..  J.  G..  Everett 
Bradford,  Mch.  T.  Co..  Cincinnati 
Carroll -Jamieson  Mch.  T.  C..  Batavia 
Champion  Tool  Wks.  Co..  Cincinnati 
Fitchburg  Mach.  Wks..  Fitchburg 
Flather  & Co..  Nashua 
Gisholt  Mach.  Co..  Madison 
Greaves  Klusman  T.  Co..  Cincinnati 
Hamilton  Mach.  Tool  Co..  Hamilton 
LeBlond  M.  T.  Co..  R.  K..  Cincinnati 
Lodge  A Shipley  Mch.  Tool  Co., 
Cincinnati 

Monarch  Mach.  Tool  Co..  Sidney 
Morris  Mmh.  Tool  Co..  Cincinnati 
Mueller  Mach.  Tool  Co..  Cincinnati 
Myers  Mch.  Tool  Corp..  Columbia 
Oliver  Mchy.  Co..  Grand  Rapids 
Reed  Prentice  Co..  Worcester 
Rockford  (111.)  Tool  Co. 

Ryerson.  Jos.  T.  A Son.  Chicago 
Seneca  Falls  Mfg.  Co..  Sonera  Falls 
Sidney  Mach.  Tool  Co..  Sydney 
South  Bend  Lathe  Wks..  South  Bern! 
Springfield  Mch.  T.  Co.,  Springfield 
91uo 

Wah-ott  Lathe  Co.,  Jackson 
Whitcomb  Blaisdcll  Mach.  Tool  Co., 
Worcester 

Lathes,  Extension  and  Gap 

American  Tool  Wks.  Co..  Cincinnati 
Barnes  Drill  Co..  Rockford 
Harrington  Son  & Co..  Ed.  Phila 
Myers  Mch.  Tool  Corp..  Columbia 
Ryerson  A Son.  Jos.  T..  Chicago 


Lathes,  Foot  Power 

Barnes  Co..  W.  F A John.  Rockford 
Seneca  Falls  Mfg.  Co..  Seneca  Fall3 

Lathes,  Horizontal  Turret 

Acme  Mach.  Tool  Co..  Cincinnati 
Dreses  Much.  Tool  Co.,  Cincinnati 


Foster  Mach.  Co..  Elkhart 
Gisholt  Mach  Co..  Madison 
International  Mach.  Tool  Co., 
Indianapolis 

Jones  A Lamson  Mach.  Co..  Spring 
field.  Vt. 

Millholland  Mach.  Co.,  Indianapolis 
Pratt  A Whiteny  Co.,  Hartford 
Reed-Prentice  Co..  Worcester 
Steinle  Turret  Mach.  Co..  Madison 
Warner  A Swasey  Co..  Cleveland 

Lathes,  Polishing  (See  Polishing  and 
Buffing  Machines) 

Lathes,  Speed  and  Hand 
Blount  Co.,  J.  G..  Everett 
Brown  A Sharpe  Mfg.  Oo..  Providence 
Diamond  Mach.  Co..  Providence 
Garvin  Mach.  Co..  N.  Y. 

Greenfield  Tap  A Die  Corp..  Greenfield 
Seneca  Falls  Mfg.  Co..  Seneca  Falls 

Lathes,  Threading 

Automatic  Mach.  Co..  Bridgeport 
Rivett  Lathe  A Grinder  Co..  Boston 

Lathes,  Vertical  Turret 
Bullard  Mch.  Tool  Co..  Bridgeport 

Lathes.  Wood  Turning 

Barnes  Co..  W.  F.  A John.  Rockford 
Blount  Co..  J.  G.,  Everett 
Seneca  Falls  Mfg.  Co..  Seneca  Falls 

Letters  and  Figures 

Brown  & Sharpe  Mfg.  Co.,  Providence 
Hoggson  A Pettis  Mfg.  Co..  New 
Haven 

Pannier  Bros.  Stamp  Co..  Pittsburgh 

Lighting  Fixtures 

McCrosky  Tool  Corp..  Meadville 

Lockers.  Clothes 
Manufacturing  Equip.  Eng.  Co. 
Framingham 

Lubricants 

Oakley  Chemical  Co..  N.  Y. 
Royersford  F A M.  Co..  Royersford 
Sun  Co..  Philadelphia 
Texas  Co..  N.  Y. 

White  A Bagley  Co.,  Worcester 

Imbricating  Systems 
Bassick  Mfg.  Co..  Chicago 

Machinists'  Small  Tools 

Armstrong  Bros..  Tool  Co..  Chicago 
Athol  Mach.  A Fdry.  Co.,  Athol 
g™wn  .*  J£ar,,e  Mf*  Co. .Providence 
Pratt  A Whitney  Co..  Hartford 
Randall  & Stlekney.  Waltham 
bloeomh  Co.  J.  T.  Providence 
Starrett  Co..  I.  S..  Athol 
Williams  A Co.,  J.  H„  Brooklyn 

Mandrels,  Expanding 

Brown  * Sharpe  Mfg.  Co.,  Providence 
Cochrane-Bly  Co..  Rochester 
Manufacturers  Equip.  Co..  Chicago 
Nicholson  A Co.  W.  H..  Wilkes- 
Barre 

Western  T.  A Mfg..  Springfield.  O. 

Mandrels,  Solid 

Brown  A Sharpe  Mfg.  Oo..  Providence 
National  Twist  D.  A T.  Co..  Detroit 
Nicholson  & Co..  W.  U„  Wilkes- 
Barre 

Union  Twist  Drill  Co..  Athol 

Marking  Devlcrs  (See  Stamps,  Steel) 

Marking  Machines 
Noble  A Westbrook  Mfg.  Co..  Hart- 
ford 

Measuring  Machines 

Norma  Co  Of  America.  N,  T. 

Pratt  A Whitney  Co.,  Hartford 

Micrometer  Calipers 
Almond  Mfg.  Co..  T.  R..  Ashburnham 
Brown  A Sharpe  Mfg.  Oo..  Providence 
Randall  A Stlekney,  Waltham 
Slocomb  Co..  J.  T . Providence  , 
Starrett  Co.,  L.  S..  Athol 

Milling  Attachments 

Adams  Co..  Dubuque 
Becker  Milling  Mch.  Co..  Hyde  Park 
Bi-own  A Sharpe  Mfg.  Oo..  Providence 
Cincinnati  (o)  Milling  Meh.  Co? 
Garvin  Mach.  Co..  N.  V. 

Hinckley  Mach.  Wks.,  Hincklcv 
Ingersoll  Milling  Meh.  Co..  Roe'kford 
Kearney  A Trecker  Co..  Milwaukee 
Kempsmith  Mfg.  Co..  Milwaukee 
LeBlond  Meh.  T.  Co.  R.K..  Cineinnati 
Potter  A Johnston  Mach.  Co.  Paw- 
tucket 

Standard  Eng.  Wks.,  Pawtucket 

Milling  Machines,  Automatic 

Brown  A Sharpe  Mfg.  Co..  Providence 
Cincinnati  (O)  Milling  Mch  Co 
Ingersoll  Milling  Mch.  Co..  Rockford 
Pratt  A Whitney  Co..  Hartford 

Milling  Mnrhlues,  Bench 

Ames  Co  . B.  C.  Waltham 
Carter  A Hakes  Mach.  Co..  Winsted 
Pratt  A Whitney  Co..  Hartford 
Stark  Tool  Co..  Waltham 
Van  Norman  Mach,  Tool  Co.  Spring- 
field.  Mass. 
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Milling  Machines.  Continuous 

Ingeraoll  Milling  Mch.  Co..  Rockford 
Newton  Mch.  T.  Wks.,  Philadelphia 
Potter  A Johnston  Mch.  Co..  Paw- 
tucket 

Milling  Machines,  Duplex 

Cincinnati  (O)  Milling  Mach.  Co. 
Knight  Mchy.  Co..  W.  B..  8t.  Louis 
Newton  Mch.  T.  Wks..  Philadelphto 

Milling  Machines,  Hand 
Becker  Milling  Mch.  Co.,  Hyde  Park 
Brown  A Sharpe  Mfg.  Co..  Providence 
Carter  A Hakes  Mach.  Co..  Winsted 
Cincinnati  »0)  Milling  Mach.  Co. 
Fox  Mach.  Co..  Jackson.  Mich. 
Garvin  Mach.  Co..  N.  Y. 

Pratt  A Whitney  Co..  Hartford 
Standard  Eng.  Wks..  Pawtucket 
Van  Norman  Mch.  T.  Co..  Springfield 
Mass. 

Whitney  Mfg.  Co..  Hartford 

Milling  Machines,  Horizontal  and 
Planer  Type 

Beaman  & Smith  Co..  Providence 
Betts  Mach.  Co..  Rochester 
Ingersoll  Milling  Mch.  Co..  Rockford 
Newton  Mach.  Tool  Wks..  Phila. 

Milling  Machines,  Plain 
Becker  Milling  Mch.  Co..  Hyde  Park 
Betts  Mach.  Co..  Rochester 
a-own  A Sharpe  Mfg.  Co..  Providence 
Cincinnati  (O)  Milling  Mch.  Co. 
Cochrane-Bly  Co..  Rochester 
Pox  Mach.  Co..  Jackson.  Mich. 
Garvin  Mach.  Co..  N.  Y 
Ingersoll  Milling  Mch.  Co..' Rockford 
Kearney  A Trecker  Co  . Milwaukee 
Kempsmith  Mfg.  Co..  Milwaukee 
LeBlond  Mch.  T.  Co..  R.K..  Cincinnati 
Newton  Mch.  T.  Wks.,  Philadelphia 
Potter  A Johnston  Mach.  Co.  Paw- 
tucket 

Rockford  (111.)  Milling  Mch.  Co 
Ryerson,  Jos.  T.  A Son.  Chicago 
Standard  Eng.  Wks..  Pawtucket 
Van  Norman  Mch.  T.  Co.,  Springfield 
Mass. 

Milling  Machines.  Portable 

Ingersoll  Milling  Mch.  Co.,  Rockfotd 
Newton  Mach.  Too]  Wks..  Phila 
Underwood  Corp..  H.  B..  Philadelphia 

Milling  Machines,  Thread 

Automatic  Machine  Co..  Bridgeport 
Foster  Machine  Co.,  Elkhart 
Gisholt  Mach.  Co..  Madison 
'V-1'1  Planetary  Thread  Milling  Mch. 
Co..  Philadelphia 

Harrington.  Soil  A Co..  Ed.  Phila 
Newton  Mach.  Tool  Wks..  Phila 
Pratt  A Whitney  Co..  Hartford 
Waltham  Mach  Wks..  wStW 

Milling  Machines.  Universal 
Reeker  Milling  Mch.  Co..  Hyde  Park 
Brown  A Sharpe  Mfg.  Oo..  Providence 
Cincinnati  (O)  Milling  Mch.  Co. 
Cochrane-Bly  Co..  Rochester 
Fox  Mach.  Co..  Jack  non.  Mich. 
Garvin  Mach.  Co..  N.  Y. 

Ingersoll  Milling  Mch.  Co..  Rockford 
Kearney  A Trecker  Co..  Milwaukee 
Kempsmith  Mfg.  Co..  Milwaukee 
T Co  i.R  K Cincinnati 
Potter  A Johnston  Mach.  Co  Paw- 
tucket 

Ryerson  Jos.  T.  A Son.  Chicago 
Van  Norman  Mach.  Tool  Co 
Springfield.  Mass. 

Milling  Machines,  Vertical 

|^«"cSo1!,C^t5yde 
tenftPftr  Sffiint'M^^- 

Cochrane-Bly  Co..  Rochester 
Garvin  Maoh.  Co  N Y 
Ingersoll  Milling  Meh.  Co..  Rockford 
Trecker  Co..  Milwaukee 
Knight  Mchy.  Co..  W.  B..  St  Louis 
LeBlond  Mch.  T.  Co..  R.K..  Cincinnati 
Newton  Mach.  Tool  Wks..  Phila. 
Potter  & Johnston  Mach.  Co  Paw- 
tucket 

Rockford  till  ) Milling  Mch.  Co 

VSpnrinS,eldanMassMaCh'  TO°'  <*' 

Milling  Machines.  Worm 
Cleveland  (O.)  Automatic  Mch  Co 
Newton  Maoh.  Tool  Wks..  Phila 
Waltham  Mach.  Works.  Waltham 

Milling  Toots,  Adjustable  Hollow 

Geometric  Tool  Co..  New  Harm 

Motors,  Electric 

Burke  Electric  Co..  Erie 
Reliance  Elect.  A Eng.  Co..  Cleveland 
Westinghouse  Elect.  A Mfg  Co 
E.  Pittsburgh  vo" 

Wisconsin  Elect  Co..  Racine 

N Mater,  <Se*  B0U  “d  *»' 

Oil  and  Grease  Cups 

Bassick  Mfg.  Co..  Chicago 
Bay  State  Stamping  Co..  Worcester 
Bowen  Products  Corp..  Auburn 
Gits  Brosr  Mfg.  Co..  Chicago 
Tucker.  W.  A.  A C.  F ..  Hertford 
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Concerning  Oxygen  Purity 

The  LINDE  standard  of  purity  is  more  than  a matter  of  mere  figures.  It 
is  three  fold: 

A minimum  purity  of  99%. 

LINDE  plants  are  in  fact  producing  oxygen  of  a purity  sub- 
stantially in  excess  of  99%. 

A uniform  purity. 

Painstaking  care  to  produce  oxygen  that  can  always  be  de- 
pended upon  to  produce  uniform  results. 

An  assured  purity. 

A system  of  quadruple  checking  and  inspection  that  not  only 
gives  a continuous  control  of  purity  during  production,  but  which 
finally  proves  the  thoroughness  of  production  control. 

The  efficiency  of  LINDE  OXYGEN  fully  satisfies  the  demands  of  the  largest 
and  most  exacting  users  in  America. 

No  oxygen  user,  large  or  small,  should  close  an  arrangement  for  oxygen  supply 
without  first  securing  1922  prices  from  the  nearest  LINDE  District  Sales  Office. 

For  Your  Convenience — Distributing  Stations  at  every  important  industrial  center. 

At  Your  Service — District  Sales  Offices  in  these  cities: 

ATLANTA  BOSTON  BUFFALO  CHICAGO 

CLEVELAND  DALLAS  DETROIT  MILWAUKEE 

NEW  YORK  PHILADELPHIA  PITTSBURGH  ST.  LOUIS 

SAN  FRANCISCO 

THE  LINDE  AIR  PRODUCTS  COMPANY 

Carbide  and  Carbon  Building,  30  East  42nd  Street,  New  York 

THE  LARGEST  PRODUCER  OF  OXYGEN  IN  THE  WORLD 

2012-22 
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WHAT  AND  WHERE  TO  BUY  \ 


OH  Filtering  and  Storage  Systems 

Oil  A Waste  Saving  Meh.  Co.,  Phila. 


Oil  Grovlng  Machines 

National  Mch.  T.  Co., 


Cincinnati 


Oil  Stones 

Norton  Co..  Worcester 


Oils 

Sun  Co..  Philadelphia 
Texas  Co..  N.  Y. 

White  A Bagley  Co..  Worcester 
Oxygen 

Linde  Air  Products  Co..  N.  Y. 
Packing,  Hydraulic 
Chicago  Rawhide  Mfg.  Co..  Chicago 
Schieren  Co.,  Chas.  A.,  N.  Y. 


Packing,  Steam 

Greene,  Tweed  & Co..  N.  Y. 


Pattern*  Shop  Machinery  (See  Wood- 
working Machinery) 


Patterns.  Wood  and  Metal 
Mehl  Mach.  Tool  A D.  Co..  Roselle 


Photographic  Duplicating  Machines 

Photostat  Corp..  Rochester 


Pipe  Bending  Machines 

Harrington.  Son  & Co..  Ed..  Phila. 
Underwood  Corp.,  H.  B..  Philadelphia 


Pipe  Cutting  and  Threading  Ma- 
chines 

Bignall  A Keeler  Mch.  Wks..  Ed- 
wardsville 

Fox  Mach.  Co..  Jackson.  Mich. 
Greenfield  Tap  & Die  Corp..  Greenfield 
Harrington  & Son  Co.,  Ed..  Phila. 
Landis  Machine  Co..  Waynesboro 
Morrell  Mfg.  Co..  Toledo 
Murchey  Mch.  A T.  Co.,  Detroit 
Saunders  Sons.  D.,  Yonkers 
Trimont  Mfg.  Co.,  Roxbury 


Pipe  Fitters'  Tools 

Butterfield  A Co..  Derby  Line 
Greenfield  Tap  A Die  Corp..  Greenfield 
Saunders  Sons,  D..  Yonkers 
Trimont  Mfg.  Co.,  Roxbury 
Williams  A Co..  J.  H„  Brooklyn 


Plst4n-Ring  Machines 

National  Acme  Co.,  Windsor.  Yt. 
Potter  A Johnston  Mach.  Co..  Paw- 
tucket 

Walker  Co.,  O.  S..  Worcester 


Planers,  Parallels 

Walker  Co..  O.  8..  Worcester 


Planing  Machines 

American  Tool  Wks.  Co..  Cincinnati 
Betts  Machine  Co..  Rochester 
Cincinnati  Planer  Co.,  Cincinnati 
Gray  Co..  G.  A.,  Cincinnati 
Hamilton  Mach.  Tool  Co.,  Hamilton 
Liberty  Mach.  T.  Co..  Hamilton 
Newton  Mach.  Tool  Works.  Phila. 
Rycrson,  Jos.  T.  A 8on,  Chicago 
Sellers  A Co..  Wm..  Philadelphia 
Whitcomb-Blaisdell  Mch.  Tool  Co., 
Worcester 


Planing  Machines,  Rotary 
Newton  Mach.  Tool  Wks.  Phila. 
Underwood  Corp..  H.  B..  Philadelphia 


Pneumatic  Tools 

Anderson  Bros.  Mfg.  Co..  Rockford 
Chicago  Pneumatic  Tool  Co..  Chicago 
Independent  Pneu.  T.  Co..  Chicago 

Polishing  and  Buffing  Machines 

Barnes  Co.,  W.  F.  A John.  Rockford 
Blanchard  Machine  Co..  Cambridge 
Blount  Co..  J.  G..  Everett 
Brown  A Sharpe  Mfg.  Oo..  Providence 
Bryant  Chuck  Grinder  Co.,  Spring- 
field,  Vt. 

Diamond  Mach  Co..  Providence 
Gardner  Mch.  Co..  Beloit 
Greenfield  Tap  A Die  Corp..  Greenfield 
Heald  Mach.  Co..  Worcester 
Independent  Pneu.  T.  Co..  Chicago 
Landis  Tool  Co..  Waynesboro 
Newton  Mach.  Tool  Wks..  Phila. 
Noble  A Westbrook  Mfg.  Co..  Hart- 
ford 

Potter  Tool  A Mach.  Wks.,  N.  Y. 
Rivett  Lathe  A Grinder  Co..  Boston 
Rowbottom  Mach.  Co..  Waterbury 
Royersford  F.  A M.  Co..  Royersford 
Safety  Emerg.  Wheel  Co.,  Spring- 
field.  O. 

Union  Twist  Drill  Co..  Athol 
U.  S.  Elec.  Tool  Co..  Cincinnati 
Van  Norman  Mach.  Tool  Co.. 

Springfield.  Mass. 

Walker  A Co.,  O.  S..  Worcester 
Wisconsin  Elect.  Co.,  Racine 


Swaine  Mfg.  Co.,  Fred  J..  St.  Louis 
Toledo  Machine  A Tool  Co..  Toledo 

U.  S.  Tool  Co.,  Newark 

Presses,  Foot  and  Hand 
Atlas  Press  Co..  Kalamazoo 
Bliss  Co..  E.  W..  Brooklyn 
Ferracute  Mach.  Co..  Bridgeton 
Niagara  Mch.  A T.  Wks..  Buffalo 
Shuster  Co..  F.  B.,  New  Haven 
Taylor  A Fenn  Co..  Hartford 

Presses,  Forcing 

Ames  Mach.  Co..  Max.  N.  Y. 

AtlaB  Press  Co.,  Kalamazoo 
Barnes  Co..  W.  F.  A John.  Rockford 
Hydraulic  Press  Mfg.  Co..  Mt.  Gilead 
Lucas  Machine  Tool  Co.,  Cleveland 

Presses,  Hydraulic 

Burroughs  Composition  M’chy.  Corp.. 
Newark 

E Lines  Eng.  Wks..  Charles  F.,  Chicago 
Hydraulic  PresB  Mfg.  Co..  Mt.  Gilead 
Oilgear  Co.,  Milwaukee 
Watson-Stillman  Co..  N.  Y. 

Presses,  Power 

Ames  Mach.  Co..  Max.  N.  Y. 

Barnes  Co..  W.  F.  A John.  Rockford 
Bliss  Co.,  E.  W..  Brooklyn 
Ferracute  Machine  Co..  Bridgeton 
Henry  A Wright  Mfg.  Co..  Hartford 
Niagaia  Mch.  A Tool  Wks.,  Buffalo 
Rowbottom  Mach.  Co..  Waterbury 
Stoll  Co..  D.  H..  Buffalo 
Swaine  Mfg.  Co..  Fred  J..  St.  Louis 
Toledo  Mach.  A Tool  Co..  Toledo 

V.  A O.  Press  Co..  Glendale.  N.  Y. 

Presses,  Screw 

Barnes  Co.,  W.  F.  A John.  Rockford 
Bliss  Co..  E.  W..  Brooklyn 
Niagara  Mch.  A T.  Wks.,  Buffalo 
Profiling  Machines 
Becker  Milling  Mch.  Co..  Hyde  Park 
Cochrane-Bly  Co..  Rochester 
Garvin  Mach.  Co..  N.  Y. 

Newton  Mach.  Tool  Wks..  Phila. 
Pratt  A Whitney  Co..  Hartford 
Stark  Tool  Co.,  Waltham 
Wade- American  Tool  Co..  Waltham 

Pullers.  Wheel 

Crane  Puller  Co..  Arlington 

Pulley  Turning  and  Boring  Machines 

American  Tool  Works  Co..  Cincinnati 

Pulleys,  Cork  Insert 

American  Pulley  Co..  Philadelphia 

Pulleys,  Metal 

American  Pulley  Co..  Philadelphia 
Brown  Co..  A.  A F.,  N.  Y. 

Brown  A Sharpe  Mfg.  Oo..  Providence 
Caldwell  A Son  Co.,  H.  W..  Chicago 
Johnson  Mach.  Co.,  Carlyle,  Man- 
chester 

Jones  Fdry.  A Mch.  Co..  W.  A.. 
Chicago 

Wilmarth  A Morman  Co.,  Grand 
Rapids 

Pumps,  Hydraulic 

Burroughs  Composition  Mchy.  Corp.. 
Newark 

Elmes  Eng.  Wks.,  Chas.  F..  Chicago 
Hydraulic  Press  Mfg.  Co.,  Mt.  Gilead 

Pomps,  Lubricant  and  Oil 

Brown  A Sharpe  Mfg.  Co..  Providence 
Oilgear  Co.,  Milwaukee 

Pumps,  Power 

Sullivan  Machy.  Co..  Chicago 

Punches,  Center 

Brown  A Sharpe  Mfg.  Oo..  Providence 
Starrett  Co„  L.  S..  Athol 

Punches,  Hand 

Arm8trong-Blum  Mfg.  Co..  Chicago 
Punches,  Power 

Birdaboro  Steel  F.  AM.  Co..  Birdsboro 
Buffalo  Forge  Co.,  Buffalo 
Ferracute  Machine  Co..  Bridgeton 
Long  A Allstatter  Co..  Hamilton 
Mitts  A Merrill,  Saginaw 
Niagara  Mch.  A T.  Wks..  Buffalo 
Royersford  F.  A M.  Co..  Royersford 
Ryerson  A Son.  Jos.  T..  Chicago 
Watson-Stillman  Co..  N.  Y. 

Pyrometers,  Electric 

Bristol  Co.,  Waterbury 
Brown  Inst.  Co..  Philadelphia 

Rack  Cutting  Machlnrs 

Newark  Gear  Cut.  Mch.  Co..  Newark 

Racks.  Cut 

Moltrup  Steel  Products  Co.,  Beaver 
Falls 


Presses.  Arbor 

Atlas  Press  Cb..  Kalamazoo 
Barnes  Co.,  W.  F.,  A John,  Rockford 
Crane  Puller  Co.,  Arlington 
Nicholson  A Co..  W.  H..  Wilkes- 
Barre 


Racks,  Machine 

Standard  Gauge  Steel  Co..  Beaver 
Falls 

Racks,  Storage  (See  Furniture, 
Machine  Shop) 


Presses.  Broaching 

Atlas  Press  Co..  Kalamazoo 


Radiators,  Japanning  Oven 

American  Gas  Furnace  Co..  N.  Y. 


Presses,  Drop  and  Forging 

Ames  Mch.  Co..  Max,  N.  Y. 


Bliss  Co..  E 


. Max, 

W..  Brooklyn 


Rammers  Foundry 

Brown  A Sharpe  Mftr.  Co..  Providence 


Elmes  Eng.  Wks..  Charles  F..  Chicago  Chicago  Pneumatic  Tool  Co..  N.  Y. 


Rawhide,  Rope 

Schieren  Co..  Chas.  A.,  N.  Y. 

Reamer,  Holders 
GlBholt  Mach.  Co.,  Madison 
Independent  Pneu.  T.  Co.,  Chicago 
Victor  Tool  Co..  Waynesboro 

Reamers,  Expanding 
Brubaker  A Bros.  Co..  W.  L..  N.  Y. 
Detroit  Twist  Drill  Co..  Detroit 
Gisholt  Mach.  Co..  Madison 
Greenfield  Tap  A Die  Corp.,  Greenfield 
McCrosky  Tool  Corp.,  Meadville 
Millersburg  Reamer  A Tool  Co. 
Millersburg 

Reamers,  Solid 

Brubaker  A Bros.  Co.,  W.  L..  N.  Y. 
Buckeye  Twist  Drill  Co.,  Alliance 
Butterfield  A Co..  Derby  Line 
Detroit  Twist  Drill  Co..  Detroit 
Gammon-Holman  Co..  Manchester 
Greenfield  Tap  A Die  Corp.,  Greenfield 
Morse  Twist  D.  A M.  Co..  New  Bed- 
ford 

National  Tool  Co..  Cleveland 
National  Twist  D.  A T.  Co.. /Detroit 
Reed  Mfg.  Co.,  Erie 
Union  Twist  Drill  Co..  Athol 
Western  T.  A Mfg.  Co..  Springfield.  O. 
Whitman  A Barnes.  Akron 

Reamers,  Spiral  Expansion 

Kruce,  E.  J.,  Detroit 


Reamers,  Taper 

Brown  A Sharpe  Mfg.  Oo..  Providence 
Gammon-Holman  Co..  Manchester 
Greenfield  Tap  A Die  Corp..  Greenfield 
Union  Twist  Drill  Co..  Athol 


Recorders,  Pressure 

Bristol  Co..  Waterbury 
Brown  Inst.  Co.,  Philadelphia 
Recorders,  Temperature 
Bristol  Co.,  Waterbury 

Recorders,  Time 

Gisholt  Mach.  Co.,  Madison 

Rheostats 

WestinghouBe  Elect.  A Mfg.  Co., 

E.  Pittsburgh 

Rivet-Making  Machinery 
Cook  Co.,  Asa  S..  Hartford 
National  Machinery  Co..  Tiffin 

Rivet  Sets 

Chicago  Pneumatic  Tool  Co.,  N.  Y. 

Riveting  Machines 

Birdaboro  Steel  F.  AM.  Co..  Birdsboro 
Chicago  Pneumatic  Tool  Co..  N.  Y. 
Grant  Mfg.  A Mch.  Co..  Bridgeport 
Independent  Pneu.  T.  Co..  Chicago 
Shuster  Co..  F.  B.,  New  Haven 
Townsend  M»fg.  Co*  H.  P„  Hartford 
Rod  Cutters  and  Shears,  Hand 
Tucker.  W.  A.  A C.  F.,  Hartford 

Rules,  Steel  and  Wood 

Brown  A Sharpe  Mfg.  Oo.,  Providence 
Lufkin  Rule  Co.,  Saginaw 
Starrett  Co..  L.  S.,  Athol 

Rust  Preventatlves 

Oakley  Chemical  Co..  N.  Y. 

Safety  Guards 

Hoevel  Mfg.  Corp.,  N.  Y. 

Sand  Rammers,  Pneumatic 

Chicago  Pneumatic  Tool  Co..  N.  Y. 
Independent  Pneu.  T.  Co..  Chicago 

Saw  Frames  and  Blades.  Hack 

Clemson  Bros.  Inc..  Middletown 
Diamond  Saw  A S.  Wks..  Buffalo 
Napier  Saw  Wks.,  Springfield.  Mass. 
Starrett  Co.,  L.  S.,  Athol 
Racine  Tool  A (Mch.  Co..  Racine 
Taylor-Shantz  Co.,  Rochester 
Thompson  A Son  Co..  Hy.  G.,  New 
Haven 


Saw  Sharpening  Machines 

Cochrane-Bly  Co..  Rochester 
Greenfield  Tap  A Die  Corp.,  Greenfield 
Hunter  Saw  A Mach.  Co..  Pittsburgh 


Saw  Tables,  Universal 

Silver  Mfg.  Co.,  Salem 

Sawing  Machines,  Metal 

Armstrong-Blum  Mfg.  Co..  Chicago 
Birdsboro  Steel  F.  A M.  Co.,  Birdsboro 
Cochrane-Bly  Co..  Rochester 
Diamond  Saw  A S.  Wks.,  Buffalo 
Earle  Gear  A Mach.  Co..  Phila. 
Greenfield  Tap  A Die  Corp..  Greenfield 
Napier  Saw  Wks..  Springfield,  Mass. 
Newton  Mach.  Tool  Wks.,  Phila. 
Peerless  Mach.  Co..  Racine 
Racine  Tool  A Mch.  Co.,  Racine 
Vandyck-Churchill  Co.,  N.  Y. 

Sawing  Machines,  Power  Hack 

Armstrong-Blum  Mfg.  Co..  Chicago 
Clemson  Bros.  Inc..  Middletown 
Diamond  Saw  A S.  Wks..  Buffalo 
Napier  Saw  Wks..  Springfield,  Mass. 
Peerless  Mach  Co..  Racine 
Racine  Tool  A Mch.  Co.,  Racine 
Thompson  A Son  Co.,  Hy.  G..  New 
Haven 


Vol.  56,  No.  14 

American  Machinist 


Victor  Saw  Wks..  Middletown 
Western  T.  A Mfg.  Co.,  Springfield,  O. 

Saws,  Circular  Metal 

Cochrane-Bly  Co..  Rochester 
Hunter  Saw  A Mach.  Co..  Pittsburgh 
Napier  Saw  Wks..  8pringfleld.  Mass. 
Pratt  A Whitney  Co-.  Hartford 
Union  Twist  Drill  Co..  Athol 

Saws,  Metal  Band 
Hunter  Saw  A Mach.  Co..  Pittsburgh 
Racine  Tool  & Mch.  Co.,  Racine 
Silver  Mfg.  Co.,  Salem.  O. 

Saws,  Metal  Cutting 

Brown  A Sharpe  Mfg.  Oo..  Providence 
Cochrane-Bly  Co.,  Rochester 
Hunter  Saw  A Mach.  Co..  Pittsburgh 

Saws,  Milling 

Brown  A Sharoe  Mfg.  Oo..  Providence 
National  Tool  Co.,  Cleveland 
Union  Twist  Drill  Co.,  Athol 

Saws,  Screw  Slotting 

Brown  A Sharpe  Mfg.  Co..  Providence 
Pratt  A Whitney  Co..  Hartford 
Simonds  Mfg.  Co..  Fitchburg 
Starrett  Co..  L.  S..  Athol 
Union  Twist  Drill  Co..  Athol 

Scales 

Brown  A Sharpe  Mfg.  Co..  Providence 
Lufkin  Rule  Co..  Saginaw 

Scraping  Outfits 

Hergi  Mfg.  Co.,  Bridgeport 

Screw  Driving  Outfits 
Hergi  Mfg.  Co.,  Bridgeport 

Screw-Machine  Work 
Automatic  Products  Corp..  L.  I.  City 
Cincinnati  (O.)  Auto.  Mch.  Co. 
Eastern  Mach.  S.  Corp.,  New  Haven 
Hartford  Mch.  Screw  Co..  Hartford 
Link-Belt  Co.,  Chicago.  Philadelphia 
Meisel  Press  Mfg.  Co.,  Boston 
Morris  Mach.  Tool  Co.,  Cincinnati 
National  Acme  Co..  Cleveland 
National  Mach.  Tool  Co..  Cincinnati 

Screw  Machinery,  Wood  and  Lag 
Cook  Co..  Asa  S..  Hartford 
Townsend  Mfg.  Co.,  H.  P..  Hartford 


Screw  Machines,  Automatic 

Brown  A Sharpe  Mfg.  Oo..  Providence 
Cincinnati  (O.)  Auto.  Mach.  Co. 
Cleveland  (O.)  Automatic  Mach.  Co. 
Cone  Auto.  Mach.  Co..  Windsor 
Davenport  Mch.  T.  Co.;  Rochester 
National  Acme  Co..  Cleveland 


Screw  Machines,  Plain  or  Hand 

Acme  Mach.  Tool  Co..  Cincinnati 
Brown  A Sharpe  Mfg.  Oo..  Providence 
Cleveland  (O)  Auto  Mch.  CO. 
Dresea  Mach.  Tool  Co..  Cincinnati 
Foster  Mach.  Co..  Elkhart 
Garvin  Mach.  Co..  N.  Y. 

Greenfield  Tap  A Die  Corp..  Greenfield 
Jones  A Lamson  Mach.  Co..  Spring- 
field.  Vt. 

Millholland  Mach.  Co..  Indianapolis 
Warner  A Swasey  Co.,  Cleveland 

Screw  Plates 

Brubaker  A Bros.  Co..  W.  L..  N.  Y. 
Butterfield  A Co..  Derby  Line 
Card  Mfg.  Co..  S.  W..  Mansfield 
Greenfield  Tap  A Die  Corp..  Greenfield 
Morse  Twist  D.  A M.  Co..  New  Bed- 
ford 


Screws,  Cap  and  Set 

Allen  Mfg.  Co..  Hartford 
Bristol  Co.,  Waterbury 
Hartford  Mch.  Screw  Co..  Hartford 
National  Acme  Co.,  Cleveland 

Screws,  Machine 

Allen  Mfg.  Co..  Hartford 

Bristol  Co.,  Waterbury 

Screws,  Safety  Set  (See  Screws,  Cap 
and  Set) 

Seamless  Tubing.  (See  Tubing. 
Seamless  Steel) 

Second-Hand  Machinery 
(See  Searchlight  Section) 

Asher  Mchy.  Corp..  Newark 
Bath  A Co.,  Cyril  J„  Cleveland 
Botwinik  Bros..  New  Haven 
Brownell  Mchy.  Co.,  Providence 
Cincinnati  Planer  Co..  Cincinnati 
Eddy  Mchy.  Co.,  E.  A..  Providence 
Essley  Mchy.  Co.,  E.  L.„  Chicago 
Factory  A Mill  Supply  Co..  Boston 
Freeman  A Co.,  Samuel  T„  Phila. 
Garvin  Mach.  Co..  N.  Y. 

Gelb  A Co..  J..  N.  Y. 

General  Mchy.  Exchange,  N.  Y. 
Hill.  Clarke  A Co..  Chicago 
Hyman  A Sons,  Jos..  Philadelphia 
Ideal  Machinery  Co..  Plainville 
Lamberg  A Co.,  A..  N.  Y. 

Larkin  Supply  Co..  M.  D..  Dayton 
McMullen  Mchy.  Co..  Grand  Rapid? 
N.  J.  Mchy.  Exch..  Newark 
Nile8-Bemcnt-Pond  Co..  N.  Y. 

Niles  A Co..  F.  H..  Jersey  City 
Osborne  A Sexton  Mchy  Co..  Col- 
umbus 

Prentiss  A Co..  Henry.  N.  Y. 
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VARIABLE  SPEED 


An  ^Accumulator -less*  Hydraulic  Press! 

The  OILGEAR  Press  has  all  of  the  advantages  of  the 
ordinary  hydraulic  press  combined  with  the  convenience 
of  line  shaft  or  motor  drive. 

The  OILGEAR  Hydraulic  Press  can  be  belted  up 
wherever  mechanical  power  is  available,  and  is  entirely 
independent  of  accumulator  and  auxiliary  pump.  It  is 
controlled  by  and  gets  its  pressure  from  an  OILGEAR 
variable  delivery  pressure  pump  which  is  set  up  right  at 
the  press. 

Accurate  Ram  Control 

By  means  of  a controller  handle  which  varies  the  stroke 
of  the  pump,  the  speed  of  ram  movement  may  be  con- 
trolled in  either  direction.  For  fast,  light  work,  a rapid 
advance  is  available,  together  with  a still  more  rapid 
withdrawal  action. 

No  power  is  wasted  in  maintaining  pressure  against  a 
weighted  accumulator  tank  or  through  by-pass  valves. 

Pressing  with  ordinary  hydraulic  outfits  generally 
involves  “teasing”  the  ram  up  to  the  position  of  maximum 
advance.  But  the  OILGEAR  Press  is  so  safeguarded 
that  the  ram  may  be  run  at  full  speed  against  block  stops 
without  injury  or  danger.  It  just  simply  stops  when  the 
pressure  for  which  the  overload  mechanism  has  been  set 
is  exceeded.  This  feature  adds  to  the  speed  of  repetitive 
work. 

Without  Pulsation 

The  ram  movement  has  none  of  the  jerkiness  character- 
istic of  pump-driven  presses  which  advance  with  a sort 
of  pulsating  action,  nor  does  its  ram  speed  vary  with  the 
load,  as  happens  with  accumulator  driven-presses.  The 
delivery  of  pressure  in  the  OILGEAR  Press  is  so  smooth 
that  the  motion  of  the  ram  is  as  continuous  and  positive 
and  under  as  perfect  control  as  the  human  hand. 

Bulletins  5 -A  and  5 -B  describe  the  twenty  and  fifty-ton  OILGEAR  Presses. 
Other  bulletins  cover  the  application  of  the  OILGEAR  Variable  Delivery  Pump 
to  rotary  variable  speed  power  transmissions  and  to  hydraulic  cylinders  for 
reciprocating  motions  such  as  feeding  machine  tools.  Small  Oilgear  presses  are 
ideal  for  certain  classes  of  bench  assembly  work.  Size,  rapidity  and  control 
can  be  varied  to  suit  the  requirements.  We  are  anscious  to  have  the 
OILGEAR  understood  by  the  engineering  profession  and  will  be  glad  to 
mail  any  of  these  bulletins  to  individuals  as  well  as  to  companies.  Working 
demonstrations  may  be  seen  at  the  main  office  or  branches. 

THE  OILGEAR  COMPANY 

Milwaukee,  Wis. 

Detroit:  Cadillac  Machinery  Co.,  Beaubien  and  LaFayette  Sta. 

Chicago:  R.  E.  Ellis  Engineering  Co.,  621  Washington  Blvd. 


The  OILGEAR  Hydraulic  Press  is  the  best 
general  purpose  means  for: 
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Purinton  Sc  Smith.  Hartford 
Ryerson  & Son.  Jos.  T..  Chicago 
Simmons  Mach.  Co.,  Albany 
Standard  Mehy.  Co..  New  Haven 
Stokvis  & Sons,  R.  S..  N.  Y. 
Toomey,  Frank,  Philadelphia 
Warner  & Swasey  Co.,  Cleveland 
Wayne  Mchy.  Co.,  Ft.  Wayne 

Separators,  Oil  and  Waste 

De  Laval  Separator  Co..  N.  Y. 

Oil  Sc  Waste  Saving  Mach.  Co..  Phila. 

Shafting 

National  Tube  Co..  Pittsburgh 
Royersford  F.  Sc  M.  Co..  Royersford 
Strand  & Co  N.  A..  Chicago 
Union  Draw:.  Steel  Co..  Beaver  Falls 

Shapes,  Cold-Drawn  Special  Steel 

Mollrup  Steel  Products  Co.,  Beaver 
Falls 

Standard  Gauge  Steel  Co.,  Beaver 
Falls 

Union  Drawn  Steel  Co..  Beaver  Falls 
Shaping  Machines 

American  Tool  Wks.  Co..  Cincinnati 
Cincinnati  Shaper  Co..  Cincinnati 
Cochrane-Bly  Co.,  Rochester 
Gould  Sc  Eberhardt.  Newark,  N.  J. 
Kelly  Co..  R.  A..  Xenia 
Morton  Mfg.  Co..  Muskegon  Heights 
Newton  Mach.  Tool  Wks..  Phila. 
Potter  & Johnston  Meh.  Co.,  Paw- 
tucket 

Ryerson,  Jos.  T.  Sc  Son.  Chicago 
Smith  & Mills  Co.,  Cincinnati 
Springfield  Meh.  T.  Co..  Springfield.  O. 
Steel  Products  Eng.Co..  Springfield.  O. 
Steptoe  Co..  John.  Cincinnati 
Whipp  Meh.  Tool  Co.,  Sidney 

Shear  Blades 

Cleveland  Knife  Sc  Forge  Co..  Cleve- 
land 


Shears,  Hand 

Armstrong-Blum  Mfg.  Co..  Chicago 
Tucker.  W.  A.  & C.  F..  Hartford 


Shears,  Power 

Birdsboro  Steel  F.  AM.  Co.,  Birdaboro 
Buffalo  Forge  Co.  Buffalo 
Ferracute  Mach.  Co..  Bridgeton 
Long  Sc  Allstatter  Co..  Hamilton 
Mitts  Sc  Merrill.  Saginaw 
Niagara  Meh.  & Tool  Wks..  Buffalo 
Royersford  F.  & M.  Co..  Royers! ord 
Stoll  Co..  D.  H..  Buffalo 
Toledo  Mach.  & Tool  Co.,  Toledo 

Sheet  Metal  Working  Machinery  . 

Ames  Mach.  Co..  Max.  N.  Y. 

Bliss  Co..  E.  W.,  Brooklyn 
Ferracute  Mach.  Co..  Bridgeton 
Niagara  Meh.  Sc  Tool  Wks..  Buffalo 
Ryerson,  Jos.  T.  Sc  Son.  Chicago 
Savage  Co..  W.  J..  Knoxville 
Toledo  Mach.  & Tool  Co..  Toledo 


Slotting  Machines 

Bett9  Mach.  Co..  Rochester 
Cochrane-Bly  Co..  Rochester 
Garvin  Mach.  Co..  N.  Y. 

National  Acme  Co..  Cleveland 
Newton  Mach.  Tool  Wks..  Phila. 
Sellers  & Co.,  Wm.,  Philadelphia 


Sockets  St  Sleeves 

Detroit  Twist  Drill  Co..  Detroit 

Pratt  & Whitney  Co..  Hartford 


Speed  Reducers 

Jones  Fdry.  Sc  M*ch.  Co.,  W.  A.. 
Chicago 

Philadelphia  Gear  Wks.,  Philadelphia 


Special  Machinery  and  Tools 
(See  Contract  Work) 


Spring  Winders 

Hjortn  Lathe  Sc  Tool  Co..  Boston 


Sprockets  and  Chain* 

Baldwin  Chain  & Mfg.  Co.,  Worcester 
Bilgram  Mach.  Wk-v.  Philadelph.a 
Boston  Gear  Wks.,  Quincy 
Cullman  Wheel  Co..  Chicago 
Grant  Gear  Wks.,  Boston 
Jones  Fdry.  & Mcli.  Co..  W.  A.. 
Chicago 

Link-Belt  Co..  Chicago.  Philadelphia 
Massachusetts  Gear  & T.  Co.,  Woburn 
Morse  Chain  Co..  Ithaca 
Morton.  Thomas.  N.  Y. 

Philadelphia  Gear  Wks..  Philadelphia 
Whitney  Mfg.  Co..  Hartford 


Squares 

Brown  & Sharpe  Mfg.  Co..  Providence 
Starrett  Co.,  L.  S..  Athol 


Stamping,  Metal 

American  Pulley  Co..  Philadelphia 
Bay  State  Stamp.  Co..  Worcester 
Detroit  Stamp.  Co..  Detroit 
Globe  Meh.  & Stamp  Co..  Cleveland 


Stamps,  Steel 

Hoggson  Sc  Pettis  Mfg.  Co..  New 
Haven 


Noble  Sc  Westbrook  Mfg.  Co..  Hart- 
ford 

Pannier  Bros.  Stamp  Co..  Pittsburgh 


j WHAT  AND  WHERE  TO  BUY  1 


Stands,  Portable  (See  Furniture, 
Machine  Shop) 

Steam  Specialties 

Dart  Mfg.  Co.  E.  M..  Providence 

Powell  Co..  Wm..  Cincinnati 

Steel.  Cold-Rolled  Strip 
Hawkridge  Bros.  Co.,  Boston 

Steel  Hardness  Measuring  Instru- 
ments 

Shore  Instrument  & Mfg.  Co.,  N.  Y. 


Thread-Cutting  Tools 
Eastern  Mach.  8.  Corp.  New  Haven 
Geometric  Tool  Co.,  New  Haven 
Greenfield  Tap  Sc  Die  Corp..  Greenfield 
Jones  A Lamson  Meh.  Co..  Spring- 
field.  Vt.  > 

Landis  Mach.  Co.,  Waynesboro 
Murchey  Meh.  Sc  T.  Co..  Detroit 
National  Acme  Co..  Cleveland 
Pratt  Sc  Whitney  Co..  Hartford 
Rivett  Lathe  & Grinder  Co..  Boston 
Victor  Tool  Co..  Waynesboro 


Steel,  Shafting  and  Free  Cutting 
Screw 

Hawkridge  Bros.,  Co..  Boston 
Mottrup  Steel  Products  Co..  Beaver 
Falls 

Standard  Gauge  Steel  Co.,  Beaver 
Falls 

Union  Drawn  Steel  Co..  Beaver  Falls 
Steel,  Sheet 

Hawkridge  Bros..  Co..  Boston 
Jessop  Sc  Sons.,  N.  Y. 

Steels.  Alloy,  Carbon  and  High  Speed 

Armstrong  Bros.  Tool  Co..  Chicago 
Firth  Sterling  Steel  Co.,  McKeesport 
Hawkridge  Bros.  Co..  Boston 
Haynes  Stellite  Co..  Kokomo 
Jessop  & Sons,  Wm..  N.  Y. 

Palmer  Co..  M.  A.,  Boston 
Vanadium- Alloys  Steel  Co..  Pitts- 
burgh 

Vulean  Crucible  Steel  Co..  Aliquippa 
Western  T.  Sc  Mfg.  Co.,  Springfield,  O. 

Stellite 

Haynes  Stellite  Co.,  Kokomo 
Stools.  Shop 

Manufacturing  Equip.  Sc  Eng.  Co.. 
Framingham 

Straightening  Machinery 

Shuster  Co.  F.  B..  New  Ilavcn 
Springfield  Meh.  T.  Co..  Springfield.  O. 
Standard  Eng.  Wks..  Pawtucket 

Stud-Setter*,  Opening 

Erringtou  M’ech.  Laboratory.  N.  Y. 

Subpresses  and  Die* 

Waltham  Mach.  Wks..  Waltham 

Swaging  Machine* 

Etna  Meh.  Co..  Toledo 
Langelier  Mfg.  Co..  Cranston 
Torrington  Co..  Torringtou.  Ct. 

Switches  and  Switchboard 
Weatinghouse  Elect.  Sc  Mfg.  Co., 

E.  Pittsburgh 

Tachometers 

Bristol  Co..  Waterbury 

Brown  Inst.  Co.,  Philadelphia 

Tap  Extensions 

Allen  Mfg.  Co..  Hartford 

Tap  Holders 

Apex  Mach.  Co..  Dayton 
Erringtou  M’ech.  Laboratory.  N.  Y. 
Gisholt  Mach.  Co.,  Madison 
Greenfield  Tap  Sc  Die  Corp.,  Greenfield 


Threading  Machines 

Automatic  Mach.  Co..  Bridgeport 
Eastern  Meh.  S.  Corp..  New  Haven 
Geometric  Tool  Co..  New  Haven 
Greenfield  Tap  Sc  Die  Corp..  Greenfield 
Hall  Planetary  Thread  Milling  Meh. 

Co.,  Philadelphia 
Landis  Mach.  Co..  Waynesboro 
National  Acme  Co..  Cleveland 
National  Machinery  Co..  Tiffin 
Universal  Meh.  Co.,  Bowling  Green 

Thread-Rolling  Machines 
National  Mchy.  Co..  Tiffin 


Tool  Holders 

Armstrong  Bros.  Tool  Co.,  Chicago 
Gisholt  Mach.  Co.,  Madison 
Love  joy  Tool  Co..  Springfield.  Vt. 
Mayhew  Steel  Products.  N.  Y. 

Pratt  Sc  Whitney  Co.,  Hartford 
Western  T.  Sc  Mfg.  Co..  Springfield.  O. 
Willard  Tool  Co..  Stratford 
Williams  Sc  Co..  J.  H.,  Brooklyn 


Tool  Posts,  Lathe 

Armstrong  Bros.  Tool  Co..  Chicago 
Williams  Sc  Co.,  J.  H.,  Brooklyn 


Tools,  Small  (See  Machinists*  Small 
Tools) 


Tool  Work 

(See  Contract  Work) 

Torches,  Blow 

Westinghouse  Elect.  Sc  Mfg.  Co.. 
E.  Pittsburgh 


Tractors,  Industrial 
Elwell-Parker  Elec.  Co..  Cleveland 


Transformers 

Foote  Bros.  Gear  Sc  M.  Co.  Chicago 
Westinghouse  Elect.  Sc  Mfg.  Co.. 

E.  Pittsburgh 


Transmission  Murliincry 
Baldwin  Chain  & Mfg.  Co.,  Worcester 
Foote  Bros.  Gear  Sc  M.  Co.  Chicago 
Jones  Fdry.  & Meh.  Co..  W\  A.. 
Chicago 

Link-Belt  Co..  Chicago.  Philadelphia 
Moore  & White  Co..  Philadelphia 
Morse  Chain  Co..  Ithaca 
Oilgear  Co..  Milwaukee 
Royersford  F.  & M.  Co..  Royersford 

Transportation  Systems  (See 
Trucks) 

Trolleys  and  Tramways 

Curtis  Pneu.  Mchy.  Co..  St.  Louis 
Harrington.  Son  & Co..  Ed..  Phila. 
Shepard  Elec.  C.  Sc  H.  Co..  Montour 
Falls 


Taper  Pins 

Brown  Sc  Sharpe  Mfg.  Co..  Providence 
Pratt  Sc  Whitney  Co.,  Hartford 


Trucks,  Industrial  Motor 

Elwell  Parker  Elec.  Co..  Cleveland 


Tapes,  Measuring 

Lufkin  Rule  Co..  Saginaw 
Starrett  Co.,  L.  S..  Athol 

Tapping  Machines  and  Attachments 

Acme  Mchy.  Co..  Cleveland 
American  Tool  Wks..  Co..  Cincinnati 
Beaman  & Smith  Co..  Providence 
Cincinnati  (O.l  Bickford  Tool  Co. 
Erringtou  MVch.  Laboratory,  N.  Y. 
Evans  Stamp.  & Plat.  Co..  Taunton 
Fox  Mach.  Co..  Juckson,  Mich. 
Garvin  Mach.  Co..  N.  Y. 

Geometric  Tool  Co..  New  Haven 
Harrington  Son  4 Co  . Edwin.  Phila. 
Hooter  Mfg.  Co.,  Freeport 
Langelier  Mfg.  Co..  Cranston 
MeCrosky  Too!  Corp..  Mcadville 
Moline  Tool  Co..  Moline 
Nat’l  Automatic  T.  Co..  Richmond 
National  Machinery  Co..  Titlin 
Turner  Mach.  Co..  Danbury 

Tups  and  Dies 

American  Tap  Sc  Die  Co..  Greenfield 
Brubaker  & Bros.  Co..  W.  L..  N.  Y. 
Butterfield  & Co.,  Derby  Line 
Card  Mfg.  Co..  S.  W..  Mansfield 
Greenfield  Tap  & Die  Corp.,  Greenfield 
Morse  Twist  D.  & M.  Co.  New 
Bedford 

National  Tool  Co..  Cleveland 
Pratt  & Whitney  Co.,  Hartford 

Taps.  Collapsing 

Eastern  Meh.  S.  Corp..  New  Haven 
Ei  riii  lit  on  M’eeh.  Laboratory.  N.  Y. 
Geometric  Tool  Co..  New  Haven 
Manufacturers  Equip.  Co..  Chicago 
Murchey  Meh.  & T.  Co..  Detroit 
National  Acme  Co..  Cleveland 
Victor  Tool  Co.,  Waynesboro 

Thermometers 

Bristol  Co..  Waterbury 
Brown  Inst.  Co..  Philadelphia 


Tubing,  Flexible 

Almond  Mfg.  Co..  T.  R.,  Ashbumham 

Tubing  Seamless,  Steel  Brass  St 
Copper 

National  Tub©  Co.,  Pittsburgh 
Turret  Heads 

Almond  Mfg.  Co..  T.  R„  Ashbumham 

Turret  Machines  (See  Lathes,  Hori- 
zontal Turret) 

Turrets,  Tool  Post 

American  Tool  Wks.  Co..  Cincinnati 

Unions,  Pipe 

Dart  Mfg.  Co.,  E.  M..  Providence 

Universal  Joints 

Apex  Mach.  Co..  Dayton 

Baush  Meh  T.  Co„  Springflefld,  Mass. 

Boston  Gear  W’ks..  Quincy 

Dexter  Co.,  I.  H.  Goshen 

Gray  & Prior  Mach.  Co..  Hart  fe  d 

Universal  Meh.  Co..  Bowling  Green 

Valves 

Burroughs  Composition  Mchy.  Corp.. 
Newark 

Elmes  Eng.  Wks..  Chas.  F..  Chicago 
Hydraulic  Press  Mfg.  Co..  Mt.  Gilead 
Watson-Stillman  Co..  N.  Y. 

Vise  Stands 

Western  T.  & Mfg.  Co.,  Springfield*  O. 

Vises,  Drilling  Machine 

Armstrong-Blum  Mfg.  Co..  Chicago 
Armstrong  Bros.  Tool  Co..  Chicago 
Brown  Engineering  Co.,  Rending 
Hartford  Special  Mchy.  Co..  Hartford 
Hoggson  & Pettis  Mfg.  Co..  New 
Haven 

Yost  Mfg.  Co.,  Mcadville.  Pa. 


Vises,  Metal  Workers* 

Athol  Mach.  Sc  Fdry.  Co..  Athol 
Hartford  Special  Mchy.  Co..  Hartford 
Reed  Mfg.  Co..  Erie.  Pa. 

Western  T.  Sc  Mfg.  Co..  Spnngfield.  O. 


Vises.  Milling  Machine 

Brown  Sc  Sharpe  Mfg.  Co..  Providence 
Cochrane-Bly  Co..  Rochester 
Cincinnati (O)  Milling  Mach.  Co. 
Greenfield  Tap  Sc  Die  Corp..  Greenfield 
Hartford  Special  Mchy.  Co..  Hartford 
Standard  Eng.  Wks..  Pawtucket 
Yost  Mfg.  Co..  Meadville 


Vincis  pipe 

Athol  Mach.  Sc  Fdnr.  Co..  Athol 
Butterfield  Sc  Co..  Derby  Line 
Greenfield  Tap  Sc  Die  Corp.,  Greenfield 
Reed  Mfg.  Co..  Erie.  Pa. 

Saunders  Sons.  D..  Yonkers 
Western  T.  Sc  Mfg.  Co..  Springfield.  0. 
Williams  Sc  Co..  J.  H..  Brooklyn  s 
Yost  Mfg.  Co..  Meadville 


Vises,  Planer  and  Shaper 

American  Tool  Wks.  Co..  Cincinnati 
Cincinnati  Planer  Co..  Cincinnati 
Hartford  Special  Mchy.  Co..  Hart- 
ford 

Hoggson  Sc  Pettis  Mfg.  Co..  New 
Haven 

Yost  Mfg.  Co..  Meadville 


Brown  Sc  Sharpe  Mfg.  Co..  Providence 
Graham  Mfg.  Co..  Providence 
Hartford  Special  Mchy.  Co-,  Hartford 
Hoggson  Sc  Pettis  Mfg.  Co..  New 
Haven 

Horton  Sc  Son  Co..  E.,  Windsor  Locks 
Kempsmith  Mfg.  Co..  MilwauKee 
Skinner  Chuck  Co..  New  Britain.  Ct 
Yost  Mfg.  Co..  Meadville 


Vises,  Wood  Workers* 
Yost  Mfg.  Co..  Meadville 


Bristol  Co..  Waterbury 
Brown  Inst.  Co..  Philadelphia 
Westinghouse  Elect.  Sc  Mfg.  ©o„ 


Wagon  Loaders 

Link-Belt  Co..  Chicago.  Philadelphia 


Wash  Stands  and  Bowls 
Manufacturing  Equip  & Eng.  Co.. 
Framingham 


Washers 

Detroit  Stamping  Co..  Detroit 

Welding.  Electric  (See  Welding  Ma- 
chines, Electric) 


Federal  Mach.  Sc  Welder  Co..  Warren 
Thomson  Elec.  Welding  Co..  Lynn 
Thomson  Spot  Welder  Co..  Lynn 
Westinghouse  Elect.  A Mfg.  Co.. 

E.  Pittsburgh 

Welding  Machines,  Oxy -Acetylene 

Imperial  Brass  Mfg.  Co..  Chicago 
Linde  Air  Products.  N.  Y. 


Welding,  Oxy-Acetylen©  (See  Wei  din 
Machines,  Oxy -Acetylene) 


Wire 

Hawkridge  Bros.,  Co..  Boston 


Wire  St  Coble 

Simplex  Wire  Sc  Cable  Co..  Boston 

Wire  Straightening  and  Cutting  Ma- 
chiller)' 

Ruwboliom  Mach.  Co..  Waterbury 
Shuster  Co.,  F.  B„  New  Haven 

Woodrti  fifing  Keys 

Standard  Gauge  Steel  Co_  Beaver 
Falls 


Blount  Co.,  J.  E.  Everett 
Greaves  Klusman  T.  Co..  Cincinnati 
Hem  Mfg.  Co..  Bridgeport 
Rowbottom  Mach.  Co.,  Waterbury 
Seneca  Falls  MIg.  Co..  Seneca  Fall, 
Silver  Mfg.  Co.,  Salem. 

Wrenches.  Drop  Forged 

Armstrong  Bros.  Tool  Co..  Chicago 
Williams  & Co..  J.  H..  Brooklyn 


Wrenches,  Machinist 
Trimonl  Mfg.  Co..  Roxbury 
Williams  A Co..  J.  H..  Brooklyn 


Wrenches,  Pipe 

Greenfield  Tap  A Dio  Corp..  Greetifl-  .. 
Trimont  Mfg.  Co,  Hoxbury 
Williams  & Co.,  J.  H„  Brooklyn 

Wrenches,  Bachet 

Greene.  Tweed  A Co..  N.  Y 
Starrett  Co.,  L.  C.,  Athol 


Butterfield  A Co..  Derby  Line 
Card  Mfg.  Co..  S.  W Mansfield 
Greenfield  Tap  A Die  Corp..  Greenfield 
Starrett  Co.,  I>.  s..  Athol 
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Eliminate  Waste — With  Modern  Equipment 


Remove  Jdore  IVletal  at  Jficjher  Speeds 


New  production  records 

follow  latest  Stellite  Practice 


The  information  necessary  to 
secure  these  and  many  other 
equally  telling  results  is  given 
complete  in  volumes  9 and 
10  of  the  Stellite  Reference 
Library.  Copies  supplied  on 
request,  without  charge. 

Write  for  yours. 


s-n-ns 


One  of  the  largest  manufacturing  companies  of  its 
kind  in  the  world,  using  Stellite  tools  according  to 
the  latest  Stellite  practice,  cut  the  time  of  machining 
big  Compressor  Pistons  from  1 hour,  10  min.  to  44 
min.,  30  sec. 


The  above  photograph  shows  the  complete  Stellite 
set-up,  accomplished  with  the  aid  of  the  two  new 
Stellite  instruction  books.  The  resulting  gains  are 
typical — 

Other  Tools  STELLITE 


12  min.  8J-2  min. 

8 “ 5 “ 

30  “ 20  “ 

10  “ 6 “ 

10  “ 5 “ 


HAYNES  STELLITE  COMPANY 
Carbide  and  Carbon  Building,  30  East  42d  St.,  New  York,  N.  Y. 
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The  Selective  Speed 

Double  Back  Geared  Head  Stock 


A cone-driven  headstock  providing 
the  same  facility  of  speed  change  as 
the  many  selective  gear  drive  heads 
now  on  the  market. 

The  patent  double  friction  back 
gear  construction  provides  driving 
power  in  excess  of  the  capacity  of  a 
high-speed  belt  operating  over  an  un- 
usually large  diameter,  wide  face 
cone.  The  change  from  high  to  low 
ratio  can  be  made  while  running  and 
under  cut — simply  shift  the  back  gear 
lever.  The  frictions  are  automatic 
in  adjustment  and  wear  is  reduced  to 
a minimum  by  hardening  of  all  oper- 
ating parts. 

The  simple  type  of  friction  ( Pat- 
ented) is  shown  in  the  section  cut. 


The  R.K.Le  Blond  Machine  Tool  Co. 

Cincinnati.  Ohio. 


HE  JOHNSON  FRICTION  CLUTCH  I 


In  the  Tapping  Attachment  of  the  New 

“ Colburn  ” No.  6 Heavy  Duty  Drill 


Courtesy:  The  Colburn  Machine  Tool  Co. 
Cleveland,  Ohio 


This  consists  of  a set  of  Friction  Clutch  reversing  gears,  similar  to 
small  cut,  mounted  on  the  driving  shaft  and  driven  by  a single  pulley. 
This  Double  Clutch  is  operated  by  the  starting  and  stopping  lever  at 
the  front  of  the  machine.  When  this  lever  is  thrown  to  the  right, 
the  spindle  feeds  down,  and 
moving  it  to  the  left  reverses 
the  direction,  and  the  central 
position  of  the  lever  leaves 
the  Clutch  in  neutral. 

"V 

Lower  Y our  Cost 

r r,  , . DOUBLE  CLUTCH  BETWEEN  BEVEL  GEARS 

or  rroducing 

by  incorporating  Johnson  Fric-  Friction  Control  Means 
.ion  Clutches  in  your  machin-  Better  Machinery 

ery,  allowing  of  quicker  and 

more  flexible  control.  We  specialize  in  applying  the  proper  type 

of  Friction  Clutch  on  any  sort  of  an  instal- 
lation. Standard  Clutches  available  from 
Write  for  our  Blue  Catalog  stock,  and  special  models  developed  to  suit 

conditions. 


THE  CARLYLE  JOHNSON  MACHINE  CO. 


MANCHESTER  CONN 
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